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1 RED SH FTED WATER- DI SPERSI BLE | R DYES Field of the
I nvention The present application relates to
red-shifted near-1 R dyes, which are synthetically
accessible in 5 high yield and which are dispersible
in an aqueous ink base. It has been devel oped
primarity to allow water- dispersible dyes to be tuned
to the frequency of standard sem conductor | asers
Backeround of the Invention |R absorbing dyes have

nuner ous appl i 'i} D%‘iﬁklﬁ L1&3h picordi ng

systemns, ther I'Ng rsplays, laser filters,

i nfrared phot ogr aphy, nmedi cal applications and
pFicdeftisgrentippi cal Iy, it is desirable for the dyes
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S%{Qe& gp%&?éb@ﬁmelié%@ﬂ%ueggaﬂmdgggﬂﬁﬁ&ctéba%t 700 and 2000
nm  preferably between about 700 and 1000 am. In

ogMng technol ogy, for exanple, gallium

a de (GaAl As) and i ndi um phosphi de

(1 nP) I8 torefeng uasteveguumgrons agpliggiéchsysughgengtiogl seoqrding st ghprbygiting
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| DRFY %‘815‘?3&%‘ LB of legpr (8BS 8P (Mhiph s gy & 81% |nﬂ)d’g*f‘ ?S’f‘rfeé'ﬁ‘\ae d
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dessyld Wed/orais. for exanple, WO03/074613. However, in
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app bspecially [ rtese fend fBtpertebe 15 1 sxsterhsrepade pyfstemsiafs Resriged mythe following patent

ahﬁmﬁmﬁsJanoﬂwdiamelﬁomb&teﬁl&ﬁmswr@m and especially

" net page" and "Hyperl abelr ' systens. Netpage systens
SSQ glibed in the foll ow ng pat ent appl i cations,

ch are incorporated herein by.refer 20
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pat envgibpat ento/appl i catosen®@s ar eltBrIIcwr ponagieskoher ei n by
refengfnegs 101dais@ener alsisdhe nekpage susiepprel ies on

the pLogusti OReBhos and;RYRN i NhRLARLI on Wi th,
net pages. These are pages of text, graphics and

i mges printed on ordinary- paper, but which work Iike
i nt er d8% Jisgergiopalt °ﬁ§§%%° PG R1eHEPRET FPYORONS FE BERRF=eherE Bh
plges usi ng ink which is substantially InVISI ble to the

unai d (:I‘nd alnEe netﬁa%% g'stem rhhes 0&1% pro&?tyélne‘\){? ea1r1d hu (;Lte}agn ) \g Ryne age%

coded trcall I mag |n
HRg e ?aFeéPféeFFr FPHt a‘i%“dmigﬁé"%eéf’ %dg‘%% S ‘*?*A‘é"t ‘Ft?i e web
5epe- tronyaetioRircndsdep e spdb pies ustip ink Widh Sseperatifinpvitile tethq vagidsgiumen
k- 1The irha@open abdtwrdg e Stded dfapramit ool byf moptictily manied yvo kg

* @hsmine 1ShgBpke spkaf erences to a network server. In sone

forms ACIIV?B(IEOMI& L}Ipt@ﬂ:ksb:\g GQ%EL nga? b@chck%@ &g Een Em'éﬁueg%lfomatmn
:%“t ematwoﬂ%: o é{ h ECP&QAS% ne%orﬁi Facko AN ! L Bt EPH‘,%EM ona

oW n
FPier By oF ﬁl“’“‘F‘ﬁa“Bfeﬁ’ izef %ﬁF ﬁ‘g“’e"?l R %’% “’rt'éed“BtPaéeeséF“"Blna“&ng
ree ppahy Sllvdyy Mhgthen frrmsnderiteca Fchrd €%  itragy may B fuisRptipegy verified,
Fovigrpmmere thsgiirpectesgndy uborbd. securel y aut hori zed. 20
Net pageaggaiend fdafid uindah & @PagdRmaliisGii. ahd) RiyRPAGE » RHEBREK
e infRihkd o puthHE@ﬁ{foﬁ%n R Qééﬂa&i% sévi@aper - based user
i nter f ae '&cnmgil’loq %img ﬁe S(?r SO@EI E@f%ce %gon?ﬂg?ﬂl §erd %&& fgrglces fo

serV|ces

BT gL B g% 0 f’fﬂm” PRRG ST = 5 @”é"&lp%s‘t“ﬁ” ?Ye"f rP’“é"h‘“é%es
serese- Thprmace fepcripien dwediey hepyisivle fyopfondcprénte Bireraee PIRISTRE G $vEbigs aide
iggesClt #l9o téseibes thg inpeh Fleptents mald pprerigudtednitohsyhybplinlg, ankibipefgds. A
1RREEIWS Rk madd Wit aPAGS pehes BdstrPdehdn st S G D@ Surdt B processed
byh@ﬂe}gig@sylt@lyout and content of the page, including

text, M% C%J[D ghﬂ%%el SAT! egeage des%‘q&ti | %—gw% rsgra&lgveélpu% Gneough

ut
R Er‘i’a&it‘%ﬁg T el Lot LR s
hi‘?ﬁ‘fffé?ef*f§§°‘sf?&i9é‘“ﬁﬁ“f5h cHeHE v PHyE HFer obmtrigtss surface to be
Si nmul Eaghreferersd vy the prpd dascrirdonginedicopd s s@chs. Ty g Pretifhatepaige
paY o €tk it Mipkaksl 06 Beréd@ RHIRYS SeGiBA 45 PRAE BsckifiBo. SRR 2POGRtifies its
oHERGHoh Pliledle. However, to allow input thr ough
ot her S Ingeednt m§a1a ! r;%gasnﬂ(tog anb esub te 31115195 1Fh$'m‘e§ reﬂerrthre suc as

net pag 5”“5‘ assl g ni gue

Iﬁﬁ@épal’ebm’%’ﬁf”ﬁeﬁémﬂﬁ‘fgfhf ‘E? BYitclede %‘?“%“F”rﬂﬁe RigefrEt PHEYGY & plid-
stjimoge epporyvity wpegprdprgfedernunber of net pages. Each

r ef er engesesed ty ntardd e sehes Bitie péfa@ien, Sid BOEOER B whnfniiged to the
n&&fa&eﬂ%@ﬁ via 33 -neate} RetpaBOprinteke e infnl 1€ Girdic R QIR M Bates NAD Be Mpage

M(%L \QJL sfl ;t-ragg Red E.uﬁ( Taer?aQ %ﬁtﬁ Q&{all a{&qéngeggxgjﬁged #hg %Q;Eel: tall gﬁably

escrip SO | I es QwWn
%a at !?aistg ﬁveP ﬁne 1ck 011 gagc wort?ﬁ %aaﬂ“i o recogmze e page 1D
H@&ﬁﬁgred absorptlve i nk on any substrate which is
infrared-reflective, such as
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35 ordinary paper. Near-infrared wavel engths are
invisible to the human eye but are easily sensed by a
solid- state inmage sensor with an appropriate filter.
A tag is sensed by an area i nage sensor in the netpage
pen, and the tag data is transmtted to the netpage
systemvia the nearest netpage printer. The pen is

wi rel ess and conmuni cates with the netpage printer
via a short-range radio link. Tags are sufficiently

spal l:and densel v, A bange thol Bl 6HIE As keldoabkaiubly
47 Frmge at "I east one ?deven on a single click on
tﬁ@dﬁé‘b"@!‘eﬁe?lp?”%a“’it%%?‘f%%e.ﬁaﬁet' the pen recogni ze the.
page | Bte teipipOae3er POl afFe FESTIRG e B PRI pgpase, alovins it o

. | MineAEC §idtiEn sevbit uker-fuppliedpalge for Gipyh deldstid the pagt depogiutipn fhcaghoprinted

siglel ess. Tags are errorconectably encoded to nake
them parligldy ., t,%aL 3R ER00R R:LRCRy HARRGR. InEngmlﬁ@i:eﬂﬂ%@
age server. . ntains, a. un . r .
SO el 4 PRGR TR
ST ewie: BH el PUFQREPh! PPN PR 5t TRIPREer
phget didse mippeiteenhf gphicdsid offiiprefusi paipeipgsy [3ling. If the eatire surface
Hyfpefolialiehskd (fogmiagstd)atke thaeaidktatiof ofSje tpipductiios ok «Rediediligho be
Plcymdat fa sighid Sibichr@d of tBe lind- dRsihEddatvlage ob HsdRbir@els timinatlyBitiedmsre,

ul% .%‘1& !a:g ¥J %Acpln? mgsgigly r&ﬂgaéﬁf“ﬁﬂamg;”ﬁ%ﬂ gk S&t@m@ ]cﬁ@r preveits

uni quely identify a product item This has the

- sTYAPF i cant advant age that it allows the e
t

ntire
sur f ac &M ofPLlsHETeRTs of 9veHe HaEg BEP *L6F V2873 ﬁr?f{;‘?t W ppticatly-
pxqu@hile(jwisﬂ)]p ltrey &bdn the\fes Wé'@t"eﬂf"ﬁ?ill % gl}sw@io:bﬁ ﬂi‘:h@m@q’ SEW'C they are
desirg o 20 nfrddd @efif @bt AR IDStags Fade digiendyel Grteg haidvel} idpgfics thef pradiron
eﬂ{id:h ft@ppeaktl 86 Smal Qe er@odpﬁggdd{f& co@ie?of heig @it fay encode a smrogate I
O S gg;éiae? ak Q@i&r go{ige,iatqraa%%t Rl Eac@taii;a Qo REHnesdO8:
ST 7 B s af B Bpbitert 1 R R Aot ol s of s
vI&PHI"E barcodes is elinminated. Furthernore, if the
tags aFgedsontp st spgiedciurng $Bivgietayeiwp pidEhgegaping using digital printers,
( pra@amiy iR GStijters. tihe@rmal sed-ondetrmeg prinfee, vihigh prést thips wien the text and
S@ﬁsﬁ&ih% beenl PSG by AP @b 1S dpdaticolo® Al iSituSd Bifiters ShIR PN e @gs,
| 2L 98 L@yt he surface of a product with
Opt I .Ca yp%ria eﬂ&gﬂ crnq%qgegt!ade us'l ns\1{'r|1i1§rl tetc)imglogg(%go co‘dys\!]&glpt%lﬂl% atligxgéuxcc
utiliz re}a ecti SR 0r absor ption i n the ipfraced .. .
ST APy ey PR St B HS Pt Gt s vk ents
i lkbiat 3¢ i erfitiveyPe (fRPD) t ags. Each Hyperl abelt tag
UNi quetoit thi: Qlegving, fitiwdide kddidy aprererdiie tavieirie IR dtretebte ks 2regpipecaiens |
T&ﬁpoﬁéﬂg}f RERdke gh hRelbe ™ 9760 dRrdbNIR IR adisGds iR fb(ﬁﬁct'.ﬂf sattstd@orily
: %ﬁ&% sygéms,'ittshoﬂﬁiﬁea@%é?gﬁmﬁ’er guidegate D which in tam

entifres the product code via a database | ookup.
Each fhg acf"gpg?’glé'twiﬁo'ﬁ‘é#ﬁ“ff_mf’dent ifies jts own position
on t h&) surePapiliger feibdvh FRaReEs PYERTCLH ST BYi de t he
downs tiide arireesnisepror n b fafrred regfon (7@t 7Hg E00 29y
hner agb)i Vvizdy or ldelyipesy elvelagdptioar e appl i ed during product
manuf agt ungm@nesor packaging using digital printers,
preferably, inkij printers. These nmay be add-on
infraP@d pmrefmﬁ{t%‘?e]ﬁst{’_ which print the tags after the text
and  §fhpHfRY W &been printed by other neans, or
i nt egfER edovcot BUERATd i nfrared printers which print
the t égs, adieextell @ paer gpd atfpininedid; 284 mul t aneously. 25
Hy per lgbelns shiiegbughaq ciaha ebeaiok dist ign pintgl ar t echnol ogy
to barcodes, except using a |ight source having an
appioRei ate near-1R frequency. The |ight source may be
a laser (e.g. a GaAl As |laser, which emts |[|ight . at
830 nm) or it may be an LED. Fromthe foregoing, it
will be readily apparent that invisible IR detectable
inks are an inportant conponent of netpage and
Hyper | abei systens. In order for an IR absorbing ink
to function satisfactorily 30 in these systens, it
shoul d ideally neet a nunber of criteria: (i)
conpatibility with inkjet printers;
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(ii) conpatibility of the IR dye with aqueous sol vents
used in inkjet inks; (iii) intense absorption in the
near infra-red region (e.g. 700 to 1000 nm; (ivV)
zero or low intensity visible absorption; 35 (v)
|igbtfastness; (vi) thermal stability; (vii) zero or
low toxicity; (viii) lowcost manufacture; (ix)
adheres well to paper and other nedia; and 40 (x) no
stri ket hrough and m ni mal blegeding of the ink on

pr inti Iﬂ: , it vaﬁ%ﬁQ Idéimﬁgg déelop#cﬂ&%ld Iﬂkt:ommﬂjmgﬁl uda?1§a!st Eoﬁxplmg
N

SEi¥H™ nks are desirable to conpl enent netpage and
Hyper | saipelR dyeswmiaﬂﬁmﬂéle Frfd @yaassoggeg sugaRFreindodikt), yvecia
avaid dndlpiesafas o var i ous sources, such as Epolin

P(rj odu CIL i%dltida‘\ﬁ%(ﬁhc@m d'ésmlib&Kéw@ @dyé_| [WS 4@%@§r € 9 desz!riges an mfrarcd
me mg jrdénpns]gn%a &[oran% ay ecfe aug é sg; c\:f?nl g%lgmgh% I(rml# IS & §i cgn (¥\S § 3-

pr“?pﬂ’fa{“ ‘“’lei’ff(m'i‘,nﬁ’ﬁﬁ‘ll"f“g"l ng a colorant, a vehl cI e and a
sol verts3 ZW&@“WWH@%%% PrapiRE inf gomprisig 4 gsfee phythgtycyapineza
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pht hal ocvani ne, a netal -free naphthal ocyanine, a
cONpl eXed napht hal ocyani ne, a nickel dithiol eae, an
am ni IS otk P“%“@?WPF&““&‘B% B8R cogposipps swtable fof use in
azipre PFé‘é’EfLPé?ITIMéYSTa‘E% T partipyi2. 0@ 0P 3R b el wd/erprids ansiniey s Hupsone
apryrjote bitie fd e piotlertsetkorphit h adva@ymmbsnigbipbgaeid: 8y lh@iR stmgprsa

C 631 stbbillity GXypaRdbRty 1M Qb solvEAONMME br, undd@RABLy Bk dbRBtidR knltio Lisiidd t
d}{ag%f&@@ﬁg formul ated into i nk conposi t| ons sui tabl e

for u§ne tyamcal r:!fe%a q.lgepe%xgyeH Lrge'}%xga olf %Ferl -I;ton 7ne ¥a ean(? correspond.ltngly

particC Ul
[ ﬁﬁ'%"el%lﬁtﬁefa@?s oFpeanse B "”‘6‘%“ ’f‘ﬁ)’i" 813 Fer{a‘l’fé P ‘BW?‘F?Q‘Y of a product’s
PGB Y. be Briys Y ifitie st inkyiEiyee] ipamgeitiy depime fhat tpkersef ipiavisible
detheohiiied pye oy coneiay midifRi S@lg@fos; poor solubility or
di spe bl itidcypriie B BekRPAS 1Sk MEoderatiny Skp@diFand Whpertabels™. Inkjet
%%g g m@rnh ymnmxgéa I@fa&qgegiah@& o n&j'&%]kyaré;pml@ watd: aar;-eti wPf
masons ortl E) stulow to?cltﬁ and ox F]a G abﬂlty ]%‘ihprmg%ﬂbble -let prm%easngy ink needs%o be

| arge nu

cot Yg@“ﬁ?fﬁ“ﬁ“‘i‘f’@ fyprin PfP“éﬂS érF‘f RS ‘9""1‘2&"}"&@%‘51 PEdETedr PitiE PR e
pReferitatsEe Wfer tased Ik qopposition. phoaoidiasti-§j i depitebit b SRR Sypisised fyretpappend
Nispaitiel Yintodre @itple Horkoroblitiss intpaeha gk gposEys dadargrohatbe dittvitdeh
tf€erk. Vi Si bl e ink. Thus, it is especially desirable .
that f{hgsd Qiéntﬁﬁ%ﬁ:eh&tdfﬁ\é]be%&i'uﬁmﬂgé) 4d3€is MQ@M’:&Q aBx¥arand

rac‘p aguin at a%equency cP]néplemen%fy j11) tﬁ!&r “?‘TIS’ o?tllilq IR ]gensor i) ‘8& netipdgef\ pen ngefg'ab[y the

rﬂé}‘tsb’ﬁ'@é" S WM@%@“@%W‘“’ freﬁﬁ‘}%‘tf‘he B‘rsf"fff |Aﬁ°g‘f‘1‘i‘1 , the dyes
peed fngptpagetysisiod sheidispsyrd frenely ioths veprtIR brsianydhaids. 208 ¢ P08 win. groferebly
| 73&p B0 e, I8 profereolit79qad Sadnk. y  Wat er - based for 25 reasons
of | owiEEShticipdidWidbspréoh Gsb & Yetyagd Ghal OB BT RRE belelpdiatylaBirable

tpt%{‘r EPL lovp H)QQ!:&?IRJd t gBtPﬂnJe Ergpgned 1£ ﬂﬁx ylelﬁsl%n Qﬁx%gsﬁ'xalts&e l% which is

r api orize Ing the printing process. 'S
aéﬁm' TZatlon of the ink during the prlntlng
process necessitates a water-based i nk conposition.

j tiont IS desirable that the IR dyes used in
net pag e firdtaglect, rpesrivabie Phihalotykee &k 6 rsmiidgbl e for
formul ati ng i nto aqueous | nk conp05|t|ons and are

G@agRatd bl e with inkj et
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printers. 30 A further essential requirenent of |IA
dyes used in netpage systens is that they nust absorb .
IR radiation at a frequency conplenentary to the
frequency of the IR sensor in the netpage pen.
Preferably, the ink should contain a dye, which
absorbs strongly at the frequency of the IR sensor.
Accordingly, the dyes wused in netpage systems shoul d
absorb strongly in the near-J R region - that is, 700
to 1000 nm preferably ;750 10 900 nm nore preferably
780 to 850 nut 35 Wt 4;;, |pated W despread use
of net page and Hyper| abel TM=/ t mould be especially
desirable to devefom a | 0% gls n@a? 1R dye which can

be prepared in high Jielgds & a dustrial scale, and
which is acceptabl g ._&La mrary of the
Invention 40 In a fi spect, e is provided a

pht hal ocyani ne dye ofg f o ,IN/(\JI) S | RB0O13- PCT 6
Ar\S SArz Arms N NASArs NAM/N Ar7.% ~ S~A(l Ar6'S 9
S Are m wherein Mis a g 4§§> gioup or is absent; Arr
Are Ar Ar" Ars Ar6 Ar'Afind‘Afe ate sel ected from
phenyl, naphthyl, pyridyl, &yranyl pyrollyl, 5

t hi ophenyl, each of Ar’ ) A«" Ars, Are, Ar'
amigeir e bei ng optionally substltuted Wi t h 1, 2, 3, 4
OM isx meg)lEOWPPSis sbiekie or each group being i ndependent |y
sl aetedad hO MG andArBekdldeted ffom pherdy?, SdpliX WoridyC furaded, pyroliyl,

B b of A5, ac, 2, A@% ﬁll &%aam%%m%%abm ity 2 Q or s
B%ouggrl?e or eaé}l égrm(:})%emg u}{iep s’elec'i Ié]:%oa) CF'QH lky%?uccl}lg (géyﬁg}ky} E}%
ERPRY Cﬁs&w@e R0, TRIGRENRR, RydrepRORER - RIG R i Rbenid o
smoﬁwnc«r))lac DTPORS a$ QR aHPdOB U RHIARN -GONRED-QPNR'E”, sufonfcadiceger
f LN doidts o 400 hami®d 1S H C .e alkyl or C(OC, .e al kyl;
Riis AR, fRﬁmrpgrngsobondependent ly selected from hydrogen,
(imﬁgc% gxngoﬁgeﬁ% or phenyl C . s aIkyI mhereln at

Are, Ar' ' and Are
| S SR PeRE A S @?i?gf’fb?n‘%“‘% @*ﬂeﬂ” OfahE%F'fs gftc acid
Stelferpin g feaskpnasf . gt 88 AGr 6} u*&f and &% ip wbSBf“tSde‘efbmlff’a@ préscsulfonic
t daig sap pre sdivbmitiapwent | on provi des an inkjet ink
CONPT iSisdd@id @petl YR pR&nt hOSGH bbb 2GRk comiuﬁm@ diyd s Hefribed above.
as p € C En!a thgrmagpe&rﬂﬁ §1@s@r¥t m{;egt.\\éﬁ &E\hdgsrln %&QM’!HQI%&H Bug 2 prlﬁlkh% in finid

CO]%]IRIIHIC%HO CWOI !Gas one ].gs res&rp 1r, wrllxerem Salg at heas V\(}{'le 1}1'Lre GWOE%(!)’HrHSre]SI a% ].al’llgé

reser erern sal
dﬁ@“?ﬁ&”?@serv0|r conpri ses an inkjet ink as

descr s éurthatyest & prospyt ipyerion provies gidraetidee forrg injgipt@rintep; prherein said
i iKe@Mmitide cimpBEs@Vinlgheigk ;A Mesaritek abgar t ri dge for an inkj et

pri Nt Gl srMPes, Bk fesSibihlntionPoviddd K substdid i@ @ Bye GABRHbESBSe dfbsed
ikl.et ink as described above. Ina fifth aspect, the
Pr esent LINent, on Rrovl 452 2B 3 £e Y NG, INSES
printed form, the form contammg hmna.n—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 methed

inclnding the steps oft
~ recefving, 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 ip an
operative position refative 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 feld of the form; and

IRBDI3-PCT



10

15

20

25

30

35

40

thereon. Ina sixth aspect, there is provided a nethod

of enabling entry of data into a conputer systemvia a

printed form the form containing human-readabl e

i nformati on and machi ne-readabl e coded data, the coded

25 data being indicative of an identity of the form

and of a plurality of reference points of the form

the nethod including the steps of: receiving, in the

conputer system and from a senSing devi ce, indicating

data regarding the identit of the forma $

posi t PEHE H{RETERR ST Y™ ti@éﬁfee@fteéid&n%m g TR PHY I

toprdicldensi ng devi ce, when placed in an operative

POSdirt shiddadet] ealzadnipiises ah R-dbdadind 3¢ Aiesgiderat i ng t he

i n d i C@tiinng, ol itist bbS FidhDs dddocike® ABat 1SQOR 2@ o BB OO inER i3
%a'?@e poénﬂm Bflaa% seﬁsﬁgﬁ)e%eq{ vmﬁi}{ §1£ aﬁ mmaogedlmfe r(ﬁ(g&atllp fhe

| g%‘z: !Tﬂﬁ%des t?ovetfleﬁ%ét? eoar movement o% %eﬁensmé devme rglatwe 1o gil f
Arehjeduist eons e ﬁ‘b‘l““"t"”l‘?étd?tti‘iﬂ‘Pf'rf’g‘fai“ﬁ@“a‘a'teéi°dH’§ati’ fhe td*@i%tgéﬁp to
fifoleding fderkifinmthat thypraenfeptef e senylg Syvio ipat Iz pertiabpithi thel ¢ fopst one zone.
C ONP ik Se@ntteddpedied B OViRE NiEtEY/€E cratsingtasof dith Bd 2 @BEeesystem via
%&e@ﬁ@]l thform tdA@Bimiad hﬂﬁ@ﬁ&ahl@:ﬂﬁmﬁtloﬁ%ﬁimicﬁneﬂ&&ﬁl@ée&kﬁ &k, ticda
%&ta belg dx%&at'%q)?at é&p ofie f?etd OIIQ:%A q{e Elatho'ti nlgudli.ug ﬁmeh oy in g ste Y 5

i ncl t he
T R 4 P tns&%atd@i"éag’ism%%‘é"“z%ffh%““%%fetmaﬁt R0
Pa5Eeld qudyipinding mopRper drtadesrfied eFEE PREY BRFER i‘e“ﬁfétla&""'i"’é’ﬁé‘i“&i g
sepsing Ao, whet mdviileelajensthafgndenmipeiy dh geeidre said ¢f lepiheae felupie at
el omSPRShROIE eMigGeageneliatd.it itskhen dpauenekive g &b Broysiing
at | 6AgtenSONBR: QfiputeGsimOaR: shdloBaid ki@ BT £i)ds BRGS0
L Rgl é;idl ng | dent [ Ii:‘. ying t hat t he novenent of the sensing
evice is a t | east % d esclbedami!:ehe at | east one
]i’fneé“a“i“ﬁ *d e GRS sa%ér e y fere TS Provi ded a net hod
of erfabsmalin g wpine Jevigteerqasaie PR ReklaR Efﬁ%‘ili teasteorapEheemied iy
DPiogilypthd aitastaneffiglf iy text idd shGrermtcrotiteaiemipades Proveeipe-a lesgt e bie
b R Bd 0o tesd DgkioRARE ik A Rast st & bl @raginedield Oghiantally, tht M Raseaded
g e RBIHGierk Rl th@ﬁt%ﬂpﬁétﬁg @ in@lded iRASIin LN st Edn biGhe RfverhddBiata as

iﬁtcinnart Bﬁmm Jate a@'letsn,gi ue) isgsgntttigﬁeﬁignné ofboretidh GG BIMAel\Grisy b

nsin
e e e
P?‘i'&‘i%!di“rt@‘“ﬁﬁ'i?éﬂ%ﬁ 2 2fign ﬁct‘di“ié‘é}’é (TR AT IB§ o efiese to =
welivabrrgodisy Wigdhe peibrefiell \WDptiopady. thhestidn el 2 riveubmisyioy adtippield and
fl©ssage jnclivibsgim B\ bethed feh alldisv @e ttBr felier heddiy gener ati ng
the dakannegar Q&Qﬁpr&@bdi adlhodloBRABling QRS of duBlnd a LbSibuRtEsy@dm vikS
L Sa%d lﬁa%gm&fm ittmwggqg&%d giﬁic@cofin&gﬁiﬁng teaitiingortﬁn Hat a

)%.rglr ?a@?@oﬁe& gata' the ci)t{%%}/ t& ge% mihcaf,we é}} axé id%l}ﬁ' of élie prdeuct cg%m,n%eo “r‘?g“’d
%iid'dg Tidrséat i ng data as it relates to said at |east
@ne fecading in telvemetmyssaind ropdadraiiatic oy piswgrdggthe ideotity
dtRe RRSGRD] enblhticods, Wik $idkd D @pRlIRYitioddHiieans plouet ith e
i&ﬁ&{g@:gmgﬁf{dw G QENBLALES ofulGoabig RNt data usi na at
eas
cco%d?ng'%%t% C?]%Jutgr 55939 19 q us ?%h?tg cggzg di g)xgijﬂ = %}!{ Jelyting tL t,eprt%tlct

eas I's" a Interpretl

‘?t“"ep i ncl udes converti ng at | east sonme of the

wheriz i ardedfat campriees prdReebson@g £y gisihyd shvhe at | east one

fi el thainigth aspeghy thovd i pgpvilidd @ Inelhod Gjptablipg zekrleyp) of tah Gomat cob@@sHste@ne

Jid a@lohetithin, B SRS KRAKinf b Rinel sabeh chrffbhing MRS 1L infofuatidn €42

dptisric.itsiu@ée aotgaﬁ n{%&dtng 2 Bolug hEARL oA met ii&u@peis,eit@mma
a Cc Optionally, | east one

ﬁ%ﬂ%s“"a signature fi eI d and the i nterpreti ng step

H?CIPU%Ies verifying that at |east sone of the novenent

data represents a signature of a user associated with
the sensing device. 25 Optionally, the at |east one
field is an action field and the interpreting step

i ncl udes sending a nessage to an application
associated with the action field. Optionally, the
action field is a form subm ssion action field and

t he nessage includes formdata derived from at | east
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a product item the product item having a printed
surface containing human-readabl e i nformati on and 30
machi ne-readabl e coded data, the coded data bei ng
indicative of an identity of the product item the
method including the steps of: (a) receiving, in the
conputer systemand froma sensing device, indicating
data regarding the identity of the product item the
sensi ng devi ce, when placeg in an operative position
relative to the product itém. generatin
bl Ca TR R HaT g o e A B R P,
ofitd PAGC (i) th sensiog ddiisgrhenipheed e cRHS LB reYF et APEA B ng
tdheathdudingiatibgdga diag lpastisexfe oftiwrddedaibasr el ati ng to t he

od l-l‘&xievmé, it @man%ys%E Rnasdizthe Gaded dfoatRmaRipEing e Se Bétuct

-aQsorblng dye as descrlbed above. In a ninth
asbect t rrov 5 toanor;rlg tldlec\)r:ce tge ferm%g m]a Dtothe
ot cbabe B st e canont oS blose
predyel iiest thy ‘T“é‘r‘d‘e"‘felﬁéwﬁ"rfb’dlﬂ’é? Llpf E‘ﬁ‘i’sﬁéﬁ‘/‘i‘ ﬁﬂ’@y"é’ °f)f“1d ﬁl’ 8‘8’
sherchadigodsdiate epmprisergr IRalrreringdpeatiiastited go0v-or mat i on and 40
mac hi pemdie & abdd ext:coa e fda b pyalityhBokode gortidest «achlb@pdiga portion

badi kn@né!LJe\‘ﬁhe Qitnt:@ Or dheQ@ ML tikn), 0RbnaliyNBe QA GlndikdiRIFF at EdtOne of a
H:FC! 9 an EPd‘ s%mapeg wja\ghe%xht%ct%ng 8&1018{1 th%ﬁ%ligp ggl;l agxrfac(e ﬁ‘)a product

receyvin
dclléwhl(g Hnaﬁo%egtiafaﬁsdndﬁ otf?,u éde él a the ro?ﬁtdlem g}é aﬁyi-, f?xe co%? ELEF]S
Prmse s plpliy AT cofqd et prg “d‘@%ﬁ’aEé"m"ﬁ\kfé’ﬁm‘B‘fa%"é &fa‘% APy the
ppBe il OrgongyShetepdetvate indidafive ef atleast prig of eP S ARABEPE tseopigied with the
genekat i Ng the indicating data using at | east sone of
the coded data; (b) retrieving, in the conputer system

g g Us tplgofb el nd| cat [ ng data, information relating to
f p l; ngelél tap ut ¥ rmgﬂ ne%J & and 1i’cslﬂ]o%me page

corrputpe#"eé%fdeeﬁ?tﬁﬁdtﬁe&ea‘é"ﬁ BUT bt HRVICE, “Fie
ferrfigiiorrat i on rel ating to the product |ten] t he out put
devi ceizseb @ebdahaforvomef dieergyion bysveerorrpipizsiion @ Wab g agppeee
e, SRpReata pdzdthicRGCaV s eeee spfiheinstr:, sdk Weicoded dat a
conpr Il%@é 3AfuskdRs ADSMERK Y n%& ASorf] 686 ek, @IOMEand relays

al LY end e coded data is formed froma plurality
C?[COHD 2 Jlaéa ork

ortlon coded dat ortion .1
bei ng Fllgﬁral 8 éltﬁ?h\}'lélﬁc \ftew (%%hlgl eevF] tstn.ictme ofra pfnﬁe% Q?ace aég ;tts onth ﬁ}ge
®prevtiehal |y, the coded data is i nd| cative of at | east
one ofFigare 5P ar SyriEREnEtavreiaradion gl fhsypiels offps epderords
bﬂﬂﬁﬁg Optionally, the formis disposed on a surface of

a pro %Qrte 5bid Q:(Qnﬁf@ﬂim Anfla Wb oNaybdd Br B SR witka bigurd 55
| ndi c %I | V?c isa p g%\gltg gu a}éangefmeﬁt Df%mpgf%ga%tsholﬂﬁ & mgu:es 5a and Sb,

Qﬁ|m1 ata 1s forned rmnaplwahty
BrigdTRs ﬁ”éﬂ?ﬁb S PERE " each coded dat a portion being
i ndi cdtervd m&ﬁﬂalt Ve shofapt THtignsih bepEfa @ sehY BefeRs oy iige S anda
Dptof Gavaf 4 mptpagd shrsiniodhe @ tid toeof p wtvpgmpidcat | ve of at | east
one Ofrigae §P pednRdivaiw EBGerﬁgesﬂath& escheigtbdiidg-sdndhe fieldG-view cone;

pro du Q“Egurla 3 ﬁmeraﬁgtlb&f(pl%%\({ bf@Ie he%ggc 9&1 M@@% Figure 1
Is a %’ ng a scl%mgm bla dck .dlfl am o? p%It éo%ﬁép %0%&%3%93}1@;1}%

prlntedwne I ne page description;
#gure 2 is a schenatlc VIGM/Of a interaction betmeen
a net Fage? ipowsregivarsh ofsgeingraipd netepeePBY5age  printer, a
net pagemt Bliayscioathneh pagethpagesserwiay of Famed; a net page
appl i Gtk QR isSLMMEED porBitCht BeMAAID siBRihY Exkctionfr GbliuPlexBd priot engines
&]h&@h&aﬁgﬁla col l ection of netpage servers, Wb

termna 6r|nters and rel ays i nt er connected via a

myg%k Flgure 4 is a schematic view of a high-Ievel
structure of a printed netpage and its online page 25
descri ption;
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Figure 5a is a plan view showi ng the interleaving and
rotati on of the synbols of four codewords of the tag;
Figure 5b is a plan view showi ng a nacro dot |ayout
for the tag shown in Figure 5a; Figure 5c is a plan

vi ew showi ng an arrangenent of nine of the tags shown
in Figures 5a and 5b, 30 in which targets are shared
bet ween adj acent tags; Figure 5d is a plan view

showi ng a rel ationship between a set of the tags shown
in Figure 5a and.a t, view of t

devi c& 5% “t‘ﬁ%defa'beflf‘r‘f‘?)‘fm&"’gwéd B~ pehy BE; pgglﬁl}?agg e%%”hgeg
pnegs paser ¢ Hierey f @i%f a net page pen and its assoc:| at ed

t ag- S efisie Migs & k:@lodtd Géw-ofménlyecagdise; Figure 7 is a

per S Pt VAs A¥BhOS8S: obthRWiciE oftdiemm®t page pen shown in
Fi gur €58 143 shk&ﬂéﬁe“ﬁfttémm@mmgc bl ock di agram of

a penoFConu':isaschemaubvm“ o%adaencp sdzgg%?l \p/):nwshovm in Fi gures

vval | - nﬁiﬁﬂfﬁt‘ﬁéﬁ‘- SHEPHRGRY °£:‘I’ﬁ“i‘i"faéfi"“beﬁie*’dﬁ?r§d“i‘6‘*m’ fflxea PRRETT O
hdng-ipidgiadutiveonraiggenky red, splo@ct AP EPIIET WPHETOGF VR gure 9;

Fi gur eFigh@ @ it pergpictiemeasigedibpontieadn of Fi gure 10 show ng
a sectd i 100k ebibRs SHRRNGE ofcbRimicRicRsFisue 17; 40 and

gl ue V}hﬂgrg llS' 1saasé§:ﬁc!m lv1¥w thrlylgp Jng’enE Sﬂie —hi‘_hE: pﬁﬂl@a@ ofliglgmb & a

det d gl
pgt ﬁIS I%rﬁ V}{anﬁufudma sectron wew%rro%ggkd}g ﬁt‘h}t rﬁ dad &lﬁi:’gﬁialzr g f ue

Fi gur g 2@de 26 SW@S&?F@WT?“ > PI&R Vi BREBT g‘&"e R A e i
viFvk reepgetitelyi ofkrebi-lithi¢ nyigfhead ot Bewed g schemati ¢ vi ew of the

St r UCHiguts@2(9 fio 2200 shotv@tiababibperatibnaFririgpipleeot 4 Henpabbegd egftenat | C
Vi eW e $sRwS trbbGlodddsBraOfewdth s K @Ghzzle afringhbkbsLoodkbuciosin
§c%%£%§&¢h%1g¥éﬁw of a pen class diagram Figure 16 is a

emat | c Vi ew of nteraction bet £ Pproduct
i t em B REH B lﬁh(? c’zzsk’cazﬂ{aﬁ1 er, ownﬁa%'g@%qf Hgfo ulﬂ)&t

scanrére 258 aé%‘%fﬁi‘fé’f"“ﬁ‘@f“&%} “e"‘clth‘ﬁ‘ig]b"cfi‘ﬂf’(];‘fhmg%’i"’\gae“r““ “
proglhet: capptacederi on server; Figure 17 is a perspect|ve
view of a bi-lithic pri nthead; 10 Figure 18 an
S%RbORARh: rspective view of the bi-lithic printhead
%Abfong,gbg Figure 19 is a sectional view through
|o:|ng 4 Efel%l;]le tebl -'clb{ pbl CcHQ rxrlkeaQts ep de éa glbsg{ce E{u&l’c{{s&?{l&r&wd

I ona he
b e bRrIehSH Bl Cpgar 8 S Bk b
Biftal o 15 hrevinfaredatbe, 2 peaitly ToTe Al Bihraner SV OB 6RiTOE PSR
B0 @A dnDHbre ARG 16 1o 3@ 1| IR haviny €AY, mHBSPECl: barhlyly suidble fohe
ggt(rlﬁ I;y*;.%q Qco,fa&c'mn;sb@ agh 0f gaﬂlgmmmmh@m gur es 22(a) to

ow.t he 0 ona
t her mﬁs acbordng to thctprese%t mve.ntg) ,E ave € adv%vga fég&lesp.ulf a%ﬁvrpgrrn e IR

@refEblsieBiareein B by f°éf°’§’i'“FFd‘i‘ ‘é“’ FHRY Sé“l‘qe%‘% %‘1" %"“‘{ SPGB ment
Morg i bigkartiagion corflisisrdmihrresr i redon fﬂfagma@hez?s PP yiEI g ¢
shi@mSEtion fital fobdgtedibn by R@ariD®RLt@ (c@rametrrgroppm Arardisdiohrdyisaf the
E&s%ﬂl@nh&?’a@ e@&ﬂlb‘z kbl Br udedn detﬁagﬁan&ﬁﬁ&m d@plications. None of the dyes
Bl osgmfp%&ta%gg@% b S ARUGRR, | Nk chamber of a uni t

or m.

n r
Det ai péta %égsracco%o the Fireﬁnt/&b gmon comﬁnse wai er sorirgll-l%mg %'glgpy %{1181 dv

not produce significant blue- shifts in the Ag. of the phthalocyamne chromophore Typicaily, water-soluble
phthatocyanines (e.g. commercially available copper phtbalocyanine tetrasulfonate) are blue-shifted
compared to their non water-soluble counterparts. The blue-shifting is usualty a result of atteching electron-
withdrawing groups (e.g. sulfonic acid groups) directly onto the chromophore. As a consequence, water-

soluble phthalocyanines; having a A above about 780 nm are difficult to prepare, especiaily with non red-
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As used herein, the term"IR-absorbing dye" neans a
dye substance, which absorbs infrared 25 radi ati on and
which is therefore suitable for detection by an
infrared sensor. Preferably, the IR absorbing dye
absorbs in the near infrared region, and preferably
has a A,. in the range of 700 to 1000 nm nore
preferably 750 to 900 am nore preferably 780 to 850

rim Dyes havi ng a A,,,. in this range are
p asf,l}ﬂng I%ileltag us% ag ccgnper %ogpgeir rs an agn-aculgf]:éz)tneml"‘io use IR%g e([:]‘ns lgvgtg)gcgé iow cost

| a"g "F T BB ﬂfg*“&“a‘e FoRRST Pbﬁhﬂé@@mes Pws’eamwah R ibppration,
t eredihineaye byasetheceristoy feagdrror fstciitotpbiva- o eonk Rud 3Gr-
( polatiliengdaduys ai Rabsar; IR the oBEH @A the Sdtklr-foliBilidinky bryfupd HOME-shift the Amee away
f Qo At R ReiiNt O aqueous i nkj et i nks; and facile
prepar @thl ﬁr&éﬂt m\,yxgz 83 vf-]agef -s0l0 ‘rFlllztng $rou go ouﬁLarer}thttallﬁ‘(ﬁ)Q fhc ERh e

coefficie ans tha
df%rgm"ﬁlﬁﬁé%?rhe“"? flf\i‘f"éff’l’ﬁ‘lt @gﬂiﬁsﬂlﬂyan fh‘t*eﬂ e e derorinets wit-sible

f ohthatpetmnet lia g a oy ire deseameattiR wihédwaGtGlablp,@sirg A ragee bigde@Ig Enot just
pedxhitifGeaEdi ngly, the dyes of the present invention
are especially suitable for use in netpage and

Hyper lr(?}agga!ut Eme I%Exg‘ll I Catcf é:s)gc%ord%\k?orh]e Srrgr%nt&l\?efemnrq ewhegzgcp vid & 'n
pf'*’ci gFfﬁ“Pé’gg °f%‘5d1f>'ﬁﬂ°ﬁ%lf1% ?“‘t!?ﬁ?leé’r““h"t‘f%‘? g LB PPy £ the
preserdd imdientPi on conprise water-sol ubilizing groups,
which do not produse significansablge-shifts in the X
of the phthal ocyaning Chronmophot« ypi cal l'y,

wat er - sol ubl e pht ocyani nes @ gomerci al |y

avai | abl e copper phthat®cyani ne Yet rasul fonate) are

bl ue-shifted conpaf%ed to their Bwn Mater-sol uble
counterparts. The b y\ne shifting |?) usually a result of
attachi ng el ectron- t hdrawi ng g( oups (e.g. sulfonic
aci d (houpgyd beé-relged npcrontiatidn ey @ BB PyedtternphSag fr it may

C ﬁﬁhﬁeﬁ R AG A ce MVATeEIl If AHAroS/atlzA4B i€peiiatdd Rl Qﬂeﬁ(ﬁ o €SupRY h A ek
Aa metal ﬁay@prga\ﬁ@ u@epcgi%o ﬂ?egﬁgulméfﬁ ﬁeeqiptlt{lallo FL]%W?E{ n?ﬂprgbryslzatmn

I
eéltpa%g %9 g‘%) ah tygwaﬂy sul?onateg usm&gan?&rdls%fonatmé con ctns (e % t)ie glﬁggiuléqmc

*b”db g‘@ aylgr °1“’F?r?f9l@§ated ?:flﬁi—f‘“"il% igthg P&?\?“‘t" &?eé?ﬁaﬁ?“yaﬂmﬁwgc ost and
r el i alfpPiEnan Bpsuisnip grid o quiieiysid saltjgef farmuly SObPreerblyFiesplected
pretia Lid O dtfionegymoliavdaiivg, s&t cePRABHE ) RRwaE BT, Bt RO may be the
Véaiheor {itfrddQidia inkddnBERm elgaﬁﬁﬁbhsﬁc&):ﬁkyt (e meRN Lty euclsﬂe@r y
fc‘?fé&nw 2EBLS fssiﬁ&gx eleh) %m ARAYRe. - v, r1le Gl b ,,,,wﬁ%ﬁ {j'
;ﬁ nyl a}ilnl.hzl eln pf&s%gnqogeg ahove snll%mc aci% st%itl%énts 'ISIIF?ﬂ bf: tntrqtdﬁe un er s

5 foPGRR P 8%??’°’5r°P2°fr*bé @‘i‘dcﬁ?“f’ t1’ ¥ stltrem e Resiipd WSIP&/%WMIE@H% d
tI?Fé'“ Direxiste wagent (b HICHATAY odyObig 2 faeiat bigrrbenatlp & . NaH@O: N tugth! salts
froap Aiyotbéyeepdedd using Hir eABPH 2@ m@NE hydheiteg. BEOH) BH,OHRAC
Si gni bjueamy hebuBRmlab8ous of gglzfera]tfenlﬁulm&mpﬁ@ GRIH |R’nag& W are

Vﬂ@;@r‘d&rﬁ?&l%lﬁ Eom I—EB I;‘%{l)(g g)én%tgyl Qﬁi l{lﬁ)ﬁe})&l%ﬂ%&eﬁﬁ] ter butlyla isor gpropyl

etc {C?I OSZ% e e &Y OI q

SR e i Bl 1 e o D #ER i G o1 9 600G, D, o
@& hlél‘i &gl byazyLipkeny leibitela adr Geyan (agephaylesthapmbaridi-h Gulibramitids @ay be
pe2dls @ntaired FVMER todr@fon@izQuIBHNL IO R mkiuRs AsuliR SG@Eend
GEMRMIdR G Qﬂco ccfn@rﬁ&flateg hﬁﬁﬁ%%ﬂéﬁk the(pLe)entlméngocﬁ %x%%mpig Jc]b&}y gh

tﬂl&l@‘xﬂe W;%’E%q %,Aror %K?cgar = gt‘&ﬁs Etu % OM Sﬁ%krr ei\r%() nd
( 1) ( ouil hp RO RO BT e aF YY) whorein R is of formula (V):

maekoeycl i sation may be facilitated by netal
tenplating, or it may
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proceed in the absence of a netal. If macrocyclization
is perfornmed in the absence of a tenplating netal,
then a netal may be readily inserted into the

resul tant netal -free naphthal ocyani ne. Fol | owi ng
macrocyclization, the aryl group (At) are typically
sul fonat ed using standard sul fonating conditions (e.g.
oleum chlorosulfonic acid). The aryl groups are

sul fonated selectively in HQe presence of the

pht hai ocyani ne ring. 20 Cptl y, the sulfonic acid
or sulfonic acid salt is a: -SOBZ.
Preferably, Z is select romHy Li', Na°, K or an
amoni um cati on, such as N( R/MAR ) (RS wherein R,
R', R, R may be the sane ifferent and are

i ndependent|y sel ected from Hafo-, alkyl (e.g.
nethyl et hyl, cycl ohexyl, cyclopentyl, tert-butyl,

/ 6mbropyl etc.), C5.12 arylalkyl (e.g. benzyl,

e mipitatibny L, Cot kody, GPCHESEPORgry| (e g.  phenyl, napht hyl
eftisGn JteceBommBiFdopRed above, sulfonic acid substituents
RY &, biof QEycemsunder standard 25 sul fonating
CR@mag]bg pogt%ged at nrMT»S I;ri%)a 8’9ar9£051&0t?aebuﬁgllsﬂili)gfo&iéﬁéd b1 @e jn; cﬁpos‘&ﬁtl t

USI g ) suitomc ail or
hydr oRE"er8 yreécgﬁ di"?Ar °“pms“ti_%§| %\%ﬁﬁ’gp!ﬂﬁ R o{mgﬁh\st al

iterriserame.@vipE? el of iliZife SR et 4 salts may al so
be pr eparbdbaisd offgrmuk §8): exanpl e, an ammoni um hydr oxi de
(e.g. BuaNOH, NHACH etc. Opti og@dzl y, the sul fonam de

group is of general ?a-S R9, wherein R1' and
R are |ndependentl | ected f 13, C_3 alkyl
cy

(e.g. nmethyl, et 4 ‘~s, cyc tyl,
tert-butyl, ﬂg@ pyI 30)-8{ C. CH20), R
(wherein e is an~¥htggery g a toSS 0 and R is H,
Cl.2 al kyl or C(O) ClA _allkyt), aryl al kyl (e.qg.
benzyl, phenyl et hyl Nyt e aryl (e.g. phenyl,
met hoxyphenyl eta). -ul‘bn-hid S y be readily

prepared fromthe co®respsadiFiy suf c acids.
Mor eover , nixturﬁ;;§f sul flerd c aC|d sar¥®Zand

sul f onam des are So_cC 2. e hin the scope of
the present invatigh. \For exa ﬂé\ each dye nolecul e
may conprise 1, 2, 4 sul fon §8§§roups and 1, 2,

3 or 4 sul fonic acFesSammonf{iim salts. 35 Optionally,
gﬁgm§ulfonan1de group |s of general f or mul a- SO2NHRP,

e . IRBOl3 PCT 11 R (I1)
% %%1{33, Iﬁﬁ(R’%LR)é@nggt ed fro H, Cl-iz aﬁé L Ceparylally
' GRS e g G GRS L GOEE S R
isgdHea@yg al kyl or C(O) Cl4 aIkyI RR may be positioned
at  t heypbully,keh -SoEtzguos at arare@osijorsing t brrgre-dygting psct pfdhy § FPgP
RASid o ethaddanth@epar a position. Optionally, each of
t he Ahmg&ﬁymaw&§ﬁ§ﬂg§hyyuted wi th one sulfonic acid,

sul fonic acid salt or sulfonanide group, giving a
total of 8 water-solubilizing groups. Optionally, the
dye of formula (Il11): SOBZ SOBZ 1 \ S SOsz Zoss~~ \I
\ SNNNS NMNSNINNS

[RBO013-PCT



~ _ ~ S03zZ 2z03S ~ i S03z 10 z03S (II11) wherein: Z
is H Li, N, Kor N(R")(R(R)(R); and RR', R,
R may be the sanme or different and are independently
selected fromH, Cl4 alkyl, C& 2 arylal kyl and Cs-12
aryl. 15 Typically, each -SO3Z group is at a pars
position due to the pars-directing effect of the S-
atons attached to the phthal ocyani ne ring.
Optionally, the dye is of fo[gtjla (I'V): 1RBO13-PCT .
12 R1 R1/8(1322038<R188 2035 S N CN I N s@3z
NNMNZO S S N S~/ EIRI E%%Z CaR1 (1V)
wherein: Zis H Li, or R)(R)(R); 5
R", R, K, R may b he different and are

|ndependently S ed fro @ S s al RC5. 12
R is s\eIIected fromC

aryl al kyl and v 1] aryl ;

12 anyl, C, ., 2 zekkoxy$ C.N al 56132 12

aryl al koxy, -(OCHL cyanQrHal ogen am no,
hydroxyl, thiol, -S R‘M““ phenyl , pbenoxy,
-CQZR', -C(OR", - ', HE( QYR -C(]gla' '

or- CONR R". 102@613\ I % C Yy 5or C1

al koxy. Dyes accof\di Ia (1 e1

advant ageous beca bl ock R

t hepara-positi ons Y;:ig typi caI I orces the sulfonic
groups to substitut Etcbe orzdg et a- positions,

preferably the msta posi ti Wth"the sul fonic acid
groups directed to the netaagg3|t|ons, their mesoneric
el ectron-wthdrawing effects are mnimzed, which
consggguent |y mnim zes any blue-shift in 7.,0.

r esuh, i, Pgx bnaamib@s@ybst i tution. 15 Optionally, the

moial g kqh/?pbemagaﬁe?’a&s&tamw ufd%mdibmgf)ﬂé g ze“gfyﬁ %?(%‘“9”

v ERHFA2), M, MI(A), Fe, Fe(A'), Co, N, CQu,
SR s se id,&mymz&ﬂ CPlgekos Py AV ITAS) 1 o orglTED R CHIQR', am A2
arhéommaio hydrayaide -SRIMNRER, nive phehy@ plichiay, same, -aro)rlj-btexent ,
anfuabg’, seheat gdedyzam - OH, halogen or -OR. 20 R is

sel ect qn; ReXy) Qﬁig [N Z is as previously
define 01% 4 I&m% ‘n ar C5., 2 aryl ai kyl

o5 :;u;:cordmcr to formula P{V) arg advantageous %/eca’.use the R” groups block the para-positions.
This typically forces the sulfonic groups to substitute at the ortho or meta-positions, preferably the meta-
positions. With the sulfonic acid groups directed to the meta-positions, their mesomeric electron-witbdrawing
effects are minjmized, which consequently minimizes any blue-shift in Ay, resulting from the substitution.

Optionally, the metal group M is selected from Si(A*)A?), Ge(A')(A?), Ga(A"), Mg, AXAD, TiO,
THANAD, Zr0, Zr(a' A%, VO, V(Al)(Az) Mn, Mn(A"Y), Fe, Fe(A"), Co, Ni, Cu, Zn, Sn, Su(A1)(A?), Pb,
Po(A)(AZ), Pd and Pt.

A' and A are axial Tigands, which may be the same or different, and are selected from —OH,
halogen or —OR’.

R® is selected from SO;Z (wherein Z is as previously defined), Cy.y; alkyl, Cs.pz aryl, Cs.jp arylalkyl
or SIRRN(ER?), wherein R¥, RY and R* may be the same or different and are selected from Cyqp 2lkyl, Cspp
aryl, Cs.1; arylalkyl, Cy. 2 alkoxy, Cs. )z aryloxy or Cs.y; arylalkoxy.

Optionally, the metal group M is selected from SnCly, Cu or Ga(O¥),

The term “aryl” is used herein to refer to an aromatic group, such as phenyl, naphthyl or triptycenyl.
Ceaz aryl, for example, refers to an aromatic group baving from 6 to 12 carbon atoms, excluding any
substituents. The term “arylene”, of course, refers to divalent groups corresponding to the monovalent aryl

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

IRBO13-PCT
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or SI(R)(R'")(Rbowherein R, R' and R may be the
sane or different and are selected fromCl-12 allryl,
Cs- aryl, Cs_,, arylallyl, C -,2 al koxy, C5-12
aryloxy or C5-,z arylal koxy. Optionally, the netal
group Mis selected fromSnCli, Cu or Ga(OH), The term
"aryl" is used herein to refer to an aronmatic group,
such as pheny), naphthyl or triptycenyl. 25 Cam,
aryl, for exanple, refers to an aromati c group having
from6 to 12 carbon ataons,3exc| udi o

subs {I’lilett% rﬁz‘cgoaly{l— ﬁeéerattoeafl ?.ﬁ'l .grglipwhgﬁ]ez Jor 4garb08 b e re? ?de¥ a
leffergaidrespiectodam i § O SOPERRSHYS FRHTORTY (T BrieroRemat Henpufclf vwm
g-biifpalylaset, hedinghiowdolinAriyolingf igndliv nfdl, arinfplyl, furanyl,
hibERbalIGyebdiyY, htaRtG, WERSIyBEMLbIANRXazIM) B0t R DRI, PibeRzinyl,

iR P pl%gz{m& ﬁmphl;ﬁ%, ;%:?Jhgﬂyl Q&Ls&mra%ly] exaa%fz@,n %mthgolg r;,yﬁplyl

4 t ons. aced
SrmbL P el S bRt gt A LE Thill O
HereriEsr gicous refeﬁétdgrlabﬁf%ﬁﬁwse?d@*ﬁ%@“ﬁVﬂ% Hf&f&"’?ﬁ"r“?sciy |
dswrited divel Amobfrtce 4 hyigmaniuplicitly igUiids SftFomyne, WherrgRItPAwt i Nyl |
i ndolukiBydecifitaftaRd@ietnidy kryl, atylRabOHetyharyl ing etervelgitny broupsfmantvy | |
Sl BP RStk witR Y, 2.V oF b of ik fbs@Zek oberibed BE0GlAZ Ol yI , oxazol yl,
| SOX %&34 ryér ncsqyngagazt(?«ipxclnally éu&%@dzgglqg @)él in co&lecfa@: %Erﬁééji cycln%

;%l}gtaﬁﬁ %&2}8 o) etelp ?’B Frgll?% n%ptlbn%l;nal‘)a digga%(; fare Fldepetm{e){t% Cr%cted I n l
3lyly Grelgffoxy. '{9%131[&)@}7\ ﬁg}lprem cbgqq %E;anmtﬁqowldg isH, C.galkyl or

diexz:aliqn)i e lhaygenCpising Gydevksil, kol ;SRPYIRIRY aizy bhenyt phermrar 10N
%Ed)‘k” Fhsrt 86, 090t eiNar Y NeneR, -hnBoUESe R 8O RRE", T O
ikl O U SOLLEIRONTANG, L O SIS IROONM oy e
et T FEPE “??E?I*%’b"é%s“‘ﬁ‘té“f"%‘ré?‘émF“ES‘““"'“*S e
Gifsior BF K aioers FRnfragnls 2 SpfEulismany poyubgius &*:P e FP@%‘W‘%
SARNHPR, -e0.yik gne amdRe.er oaryl and het eroaryl ene groups may
be 3Q teﬁp‘ﬁﬂcﬁnﬁlsédﬁerﬁiibr%ﬂta k1@ Rupiin bt skaighPond tBandhed@rmDTHO f
w o P b el mqeﬁ&ne@reﬂom&cee@mm & &5, RSB B0G Guoyl B0

be mterru te wleQ 2 or dﬁubLXud ar é%: onds %IOWGVEIQE]B terBS ].k(‘/ﬁ usga'ﬂ ep ers to alloyl

conn O W S, roups or
a?@ts&arvs%\wfw@% ﬁ‘ﬁ?’)"“"“’t"ﬁ%’“‘&ep&’f ?*8?1"31“* 1‘&%{? pry- t“ﬁ*&f £ %5 P
spepifieiyareforTt s isetjintspdedi] befeprgrpdEsy Adlimitagipny he defipitiomotagliply sag ve-
- ( OCHiz €25 DRlis¢ Mn@ds ediogenchiiyl gro@i AlCntk dgleprouf mag.for Zaude, BEOH
t@fn:gdrggeﬂ aﬁ)mklaepl&-bﬁhaﬁﬁek éﬂms.@ﬁr exagﬂ]%%mﬁm(diﬂllgaﬂcyl@géaﬁﬂly
Ejicggen am no, hydroxyl, thiol, -SR', -NR'R nitro,

, phenoxy, -COZR 15 -C(OR', -0008 2B - SOX
-80Z0OR, -NHC(O R', - CONR' R, -
- SO Fipgre referenggpiaedsiio, Opgaing &1 R 1“??88‘63%%%? ’W °°§‘%‘|“ &t ed
ufipborpf $aspefratypyelsiveeGi and 12. Ynflepsygpecificplty etppoA othespissntpbigirueeo Zaksl”
ok @l e, pgferabip@ayl ) . Where, for exanple, a group
cont | RSs “GIRYFAIsS ifits BRGIFIYREE. IAL k@1 htrein, ehe ke ty@Rlio? includes
c?c%gﬁ Jl)}é)%pmti Q&c gn?l grogd fa.I »@eﬁgﬂgmﬁaho&rof tggse vk ﬁt@a‘?%kyl For

exa rou be, suybst t te
SoHp G M@%ﬁw g Thg e S bR il O b
sggredffpa O W prh HO@(FVRW@ terp Sy oipalisd] upral &R 4 Céscl%‘@ﬁ @?“P%"é"ma Pyl

hger@up Sueirptidye Bhmsié plaicpkityl aepk ishdpmehesdyf origieyl cTdipdexeng] ky|
c@HloRbImdiR)AndGankdRl @bupipt ed With 1, 2 or 3 heteroatons

sel e’ﬁﬂte g6k “Er&lgm Qe}fersl‘}(l gQJ[lps §ch aﬂ)e'nﬁ] ﬁil:[}ﬂ}étl-lyl G Qihysey.al SO -
be I ’H]t %ir_rb%zﬁ)o‘%en oryntalﬂ mlksed herclrI,QO T% tQ apy 09 huor %Qﬁorgg Frgrglheglldqodme

ally refers
Ué‘i%”ﬁ?*d’&'ﬁ%“ﬁé‘%‘i“ P9 6" q‘l‘%‘?%sr‘“ii‘g\”t‘%‘?n i nt erruptions or
Souble or triple bond interruptions. Were "al kenyl"
groups are specifically nentioned, this is not
intended to be construed as a linitation on the
definition of "al kyl" above. 25 The term "alkyl" al so
i ncl udes hal ogenoal I ryl groups. A Cl-12 al kyl group
may, for exanple, have up to 5 hydrogen atons repl aced
by hal ogen atons. For exanple, the group -OC(OCl. 2
allcyl specifically includes -OC(O CF3. Were
reference is made to, for exanple, C-12 alkyl, it is
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means Cl-12 allcyl, preferably Cl14 alkyl. The term
"al kyl" al so includes cycl oal kyl groups. As used
herein, the term "cycloal kyl" includes cycloal kyl,

pol ycycl oal kyl , and cycl oal kenyl groups, as well as
conbi nations of these with |inear al kyl groups, such
as cycl oal kyl al kyl groups. The cycl oal kyl group may be
interrupted with 1, 2 or 3 heteroatons 35 sel ected
fromO, Nor S Fbmever the term’ cycloalkyl usual 'y
refers to cycl oal kyl oups %avin het er oat om

i nt er FUBTBHES B4 f" B Pot TREY eff SR BB hElde
CV@PWWW% in @engi}sw)(cwps tht@wo@ﬁleﬁ%qqsqmers and mixtures thereof are
cy@haMaxmhumbhyhmamﬁma@amenhyhmgmﬁwgsmmﬁhmmmemﬁl

Lar y | aldoysk, wndh 6dusits o) o QU PGS UG ioBGolRGRZY then all possible

pﬁgﬁ%&g&@%&mggg Qgﬁﬁ&g%gnethyl The tern1 halogen or

chi or PR BB E ST QeI » A= CRtt [ e e
histGpe#d ?%P’ér"%’ Dflbme hivRseit &?mb 1o 996 S sﬁeélﬁ?{(rﬁ'ﬁ“fl’lﬁfslﬁlé’ﬂ? Rotbe
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i nc enantioners, diastereoners and al

conbi nations including racenmic mxtures etc.).
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Of  doyhtybastdiRjet sk ciposiions b Hell kfHim h the litBlanBd B BBt SUCIhtcB Bray

?pnpe (Iidﬁqueg as bo- sm@eﬁts,%mcugg Squ&S%ﬁ]%ggegp ﬁmeé?agtg pl@ Qigustersoasgos@n d

east one" is
8%??F5§FFV%ﬂ%§ﬁmsFﬁ??m§ﬁould not be construed as
havi n§o-alvess ty Rkl s iule B e ers 1181 Ve -soligle organic solvents
Titudr i by lochdiesugh pethirol, maliziob rtandl. lvepapad pad2*provspnb iglves] chgy®. such
Qf ety BifielgBitol rbikGne!Syl @1y, 85/lel-ROOIDHINGMY! clbdr, ethfent SYOSIPHrioBQBether,
%ﬁxﬁbhle lychi@oRBS] ikttt Sueln G b BGhoRei§l cAilrOLhnR ke AR Almonoethy!
e[llxsred%%ﬁeng glyca gngrg-!n pQ Mﬁ et}ﬂlo Eﬂxyﬁ&%%{y%grhoggmo%g%l éyerhﬁt{thylezg %1?&31%[&11@

he en
ﬁog%uglﬁh%,ﬁhgeg%gigﬁ monm?blét{d etL lﬁ.lﬁﬂl)/;}le éPBoI m%lr) Tt Lutyl ?rt}her Qiet{g Gl glycol
iRoT gt e P é’&“’rtﬁ‘ﬂl lfpr. digfliylepeglycol W‘t *ehﬂlﬁ'ltffagédmhﬂ-l*
inpppreitutaiol konglenapirrslintohopeiby! eirerpropsie slkopigrppethyh ethefy propylene glycol
| niohic@tfbaty] ethel piag e olydd! maleh-frdpPiRthdr,@ropyietestycol MaEy-isop@oyliifef, S €
A dhyliche 6850l madbiehly) 3fer, GRroSRhMB U Sonodll10Gd:, ABSpyIERGHLShEE 1 NY

%9@5‘ %ﬂﬁt dlﬁ&ﬁﬁl‘é él%[&tru%nmﬁfi] p@l@l hy' %Eogﬁeﬁe gly\{dl ﬁ&:{g 2 'bw ether, and

drirosghepbERthl S0 P serioiERh SuPh S 08,
%fevm@m%mamw@%%w%Ffﬁwnéwg?lﬁaﬂf W%Wétﬁrﬁ@ 20
i NC| Ueter il wad-hojrble arbagiofplybnts incieds pdier slyenstshra rrateyrofiiotet&nol |
RdbadRdlidond) -QR ARG, dinBIRE suloxpe, SIXARE hiorpBling Oy BbiIR S, 1,35 UC h
A Ex&&&aﬁamadem%mbﬂ&a@&mﬁyl ether, et hyl ene gl ycol

nonoe h I eth
et hyl & o gr]k mab foutam m%éatnﬁna wgter)écﬁlgle nrgamc fop\rf:ntt tha £an fsreﬁve
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propyl ene glycol nono-t-butyl ether, propylene glyco
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et her, dipropyl ene glycol nononethyl ether,

di propyl ene gl ycol nonoethyl ether, dipropylene glyco
nono- n-
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propyl ether, dipropylene glycol nono-isopropyl ether,

propyl ene gl ycol nono-n-butyl ether, and 30

di propyl ene gl ycol nono-n-butyl ether; fornman de,

acet am de, dinethyl sulfoxide, sorbitol, sorbitan

gl ycerol noneacetate, glycerol diacetate, glycero

triacetate, and sulfol ane; or conbi nations thereof.

O her useful water-soluble organic solvents include

pol ar sol vents, such as 2-pyrrolidone, N
thylpyrrolldone s-caprollact am di nmet hyl sul f oxi de,
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hurre %e mg:qlsu g;ﬁcaxrct‘ ?sg&ala@a[‘,dvg%&t gsiae@iﬁiy wjahﬁgc suwrface active agent

nup/r;ggoani%m 5 ace cehv ageut oa%%?c%h ceac vea e%s mclude s ifomc actd e.s suc

pol ySacenar i 3 an erivatives tnereo to
% ffapsqiienic acid s %%ﬂfms‘ﬂf??‘a‘f%g%?“@"bg’é"l“is‘éfm’ aqiysa I dom c
deiaighalensriipicacidefytisthdteing. aflekilnfpednidaride Fyiial st sais,
£10RE Ak, BSmta oﬁﬁﬁ,ﬁﬁifoaﬁ&ykﬁeeﬂky&&&@dlﬁfcaﬁtek $316; PeRgk Editnp@e.g0fatty
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ngl e ikybethetshifple annopigp s2it et hy| ene gl ycol nonoet hyl
et hesuitasbtadtiphiensacgloive gbntsimiadbationd oxigd et ypetsitlydsene
el Ok el e RIOINRE, B)oxRbyiBE angsmya&rsr,s p&,axﬂmﬁlmma@s ghycol
p%&gﬁsn@mg oSkl ol gler%}pbsyéu&q el cmg estllD gapougwgte@taﬁa%am

e col’  hONG- | ene gl ycol

ﬁ i ’é’giﬁ@ %’yﬁ’ S“%*t‘""r?é’?hydrﬁ a{xf%ﬁ é%ﬂém a’lldrﬂ%‘ﬁf’ m)r%es’l Sopr opy!
afigrplaipine Sty #rifjpraike qucswmpﬁtﬂ%smww Sﬁfatewweéﬁehté fre ethefF WY/ | ene
1@%9 T nono- n-butyl ether, triethylene glyco
nono- n- butyl et her, ethylene gl ycol nono-t-butyl
et her, diethylene glycol nono-t-butyl ether,
1- net hyl - | - met hoxybut anol , propyl ene gl yco
nmononet hyl et her, propyl ene gl ycol nonoethyl ether,
propyl ene gl ycol nono-t-butyl ether, propylene glyco
20 nono-n-propyl ether, propyl ene glyco
nono-i sopropyl ether, dipropyl ene glycol nononethyl
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25 1, 7- heptanedi ol , and 1, 8-octanediol. G ycerol or
urea may al so be used as penetrants. The anmount of
penetrant is preferably in the range of I to 20% by
wei ght, nore preferably Ito 10% by wei ght, based on
the total ink conposition. The inkjet ink may al so
contain a surface active agent, especially an anionic
surface active agent and/or a nonionic surface active
agent Useful anionic surfa&a}active agents incl ude

SH %ycr‘ene%l ny@he}iyyiqlgr pol_yé{ye%lene ﬁélyl @tl:% %ﬁﬁ%ﬁ&%&w@&hﬂ

af’ Ip%yépﬁitgyﬁaéegﬁw 16[ﬁ e& p%yoryatlh aT $ §I e%er, polyoxyethylene laury] ether, and

2 PR PlfsPr b Pl s Hob D5¥Elens Ao dhersiaand st £ 45 PORGPA SRS oleste,
amdpogpiglehaolegubdrogrechyknediteeite srbitallauetsy kahifnfrgposterae strigen
S Abdo Sleate, Dikah AgRka® IpbifryeBylnf mdn @ 6leaid | aRf phiGyethylene stearate. Acetylene
P gwlqa&%&m% SRE Bl K Y ) 7 REAB Lty Bl A i §.5- Blett§ Y dotrio-3 6-diol

car, acl e ., fatty acid salts and
Frkggl(asaryég]%ei“ﬁé‘) m%% %éand ghos horic acid ester. t

such a8 9feish “ﬁh‘ﬁ%ﬁ@? PRt apsagspl o 7 oS R PETHY é”ﬁiéde
apaklys;om@pzﬁ@?ucl-ﬁrmwwqx@e pFEsE hsdmxnfl%hthlmdmnde sodium carbonate,
gloyioekyeplaesphel niessiesdudenats adtbdim hSjpaofafoprpte, dikamphteste. ofdiuds
t RRspRR] kG phaFhha Gl EhbdphsR, pReeiat dhy @Sgehpifoepbbirel Miotassium
Sﬁ(}ﬁr@&éﬂn@ﬁﬁ? %%&L!J’[@O}Qa&ﬁm oygl(rgtg Iéi{lﬁll% !)JQiUtE ngﬁm lﬁ(?&{i}%o@um tetraborate,
Sbota%/smﬁ%%mﬁe}éahtgala% ancl poxsm?m Iéylr}m m‘ztlrtrata armrlouéah ; Sammeséiuch C?s me{hylamme

Betive
e‘ftWWJé‘?’l@e“BB%‘PI&ee“&ﬂW gpEgie, %‘f?@ﬂ“g%emﬂb”&ﬂ%eﬁv‘éwﬁwsﬁdé
alrigieholaminy, diptgnolamying, JigshylpbpignitefasopPierlapite pldedioplaing,
podrataioy el rydaeheral Kyl esters, and pol yoxyet hyl ene
al ky! ahd «6@Sn: sy Bdua@si i, JudhRESnz0iS4di8 RicikGopEhdy ek Mrophene,

aéoh:}é lacm@t%r&r&g'lﬁﬂzmt.segtglp Loth% daﬁ}ld%ythatce %'ﬁ ﬁeﬁt&uolﬂ@gnewﬁﬁlmz%& 3-one or
po yet her types, such as poiy y ric

J[J(*}{"'Fﬂmhlylm’foLdsmf3 et hers; and al kanol am de ty suc
21 ke QPR S G T PREST SR P BRI EeTr
n&HT®ni ¢ surface active agents are ethers such as
D801 3 ThRGKetlh maypind oposiseingly begre quaoiny Mg lnesnet of gtdverygen
PaLRXY 8 bl -2Res 1R Ghpehs LR -k dye PQbaOe e ilaythebddBumes
d& &%Mlj Bbé?l Qéﬂl:rated ELK:IQ %Elmty %&)ﬁ%ﬁ&i@éﬁh@ﬂ%e Qlu‘lﬁ'y Le@&ﬁllrﬁt]:gradatlon

X
;‘n cxceis 0 %}]ey oXygen qneaé{ler s a?van%}%eoys fT{ m i d a.?og % yeXndge%Lenmg

ene a
p‘fii“’y W@% PR APk f“ébc"ln%ersg’%‘“ O FR IEEE ’F?“m g’%a“"
plat-dreskyelefi2I2lornae BRRED.@zides (9 g[SSR grsedsridns ar BpEkEe est er ,
pol yoxyet hyl ene di stearate, sorbitan |aurate, sorbitan
npiest.eqr ate, sorbitan 5 nono-ol eate, sorbitan

S esqu 'I‘l%lplgélt ﬁventgthIsX ﬁMd@staD )ﬁg& Bx%te su%l a ﬁh@ad m@@iﬁl commumcauon
%Xt?easY ORg yrfseer\nog, W] tgrﬁnqsglg ml? reservmr coxXpnseesna% m]g&lnx scn%gl T)U@

2 4, 7Iu§etfu-§telis é_lﬁ.%:fs F?Wal Bubﬂ%tﬁliié:ﬁzo?ecmc H}mm’ are well known in the art and
3#1]6&){1}1 rereef ﬁwﬂﬂfﬂ patrert yepremol g@ad kngivledesy Fhe printer may be a high-speed inkjet
Jrifer i etttdd ¥ lprefbrably@ Y¥gwidi yaihter. PRageytedalicBiQrildes atip@aihead] faose in the

| gk Gfventidd re FRYbe SR ML iR in@pai a (atssd Alor rQK arditbidididd Bgkini by S
qgergngemmggmg Sui t abl e pﬁ adj usters include basic

Qun such as_sodi um i de, assi
Hygﬁg%ldeémeﬁhludﬁ 7%%OX|dég&§§g uﬁ?@ggbona?£$%ﬁo
§8@Péﬁ1hyd@@§€ﬁcarﬁ6ﬁﬁte p@?%@gﬁunﬂgﬁPﬁHnatéW“2”7
pot assi um hydr ogencar bonate, |ithium carbonate, sodi um
phmsyphat e, pot assi um phosphate, |ithium phosphate,
pot assi um di hydr ogenphosphat e, di potassi um
hyfdizegenphosphat e, sodi um oxal ate, potassi um oxal at e,
[ithium oxal ate, sodium borate, sodiumtetraborate
pot assi um hydr ogenpht hal ate, and pot assi um
hydrogentartrate; ammoni a; and am nes, such as
nmet hyl am ne, ethyl am ne, diethyl am ne,
trinmethylam ne, triethylam ne,
tri s(hydroxynet hyl ) am nonet hane hydrochl ori de, 15
tri et hanol am ne, di ethanol am ne, di ethyl et hanol am ne,
triisopropanol am ne, butyl di et hanol am ne, norpholine,

acid,
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(EDTA). The inkjet ink may al so contain a singlet
oxygen quencher. The presence of singlet oxygen
guencher(s) in the ink reduces the propensity for the
| R-absorbing dye to degrade. The quencher consunes

any singlet oxygen generated in the vicinity of the
dye nol ecul es and, hence, mnim zes their degradation.
25 An excess of singlet oxygen quencher is
advantageous for nininizin degradation of the dye and

ret al n Il‘g%&?t pnfltﬁ: qener_a]% s igtgeacp ﬁ%ﬁ tcll‘c@é tth\éﬁrmotiﬂteﬁrEQ]acent each
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pr| eads for use in the 35 present
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CduCad. trbe bsb4sSiso help BB tRepchntAd2GTs agnebobiesbars 427. The
su p p 0 [Ag Shm [a rfh2d 18, $hef @fAmbla, heermadpdbraon eivesy ki brgumd
@0 Ll Iaglon ﬁolcpgghgtL inQntal | RSdadn Gaer almmths'laﬁim% @R pil@ng effect,

ornmed in any other way. The
suppor t nenber 421 shoul d be strong enough to hold
the other conmponents in the appropriate alignnent
relative to each other whilst stiffening and
strengthening the printhead as a whole. The flexible
PCB extends the length of the printhead 420 and

i ncludes fast and second el ectrical connectors 428
and 429. The electrical connectors 428 and 429
correspond with flexible connectors (not
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20 shown). The electrical connectors include contact
areas 450 and 460 that, in use, are positioned in
contact with correspondi ng out put connectors froma
SoPEC chip (not shown). Data fromthe SoPEC chip
passes along the electrical connectors 428 and 429,
and is distributed to respective ends of the first and
second printhead 1Cs 425 and 426. As shown in Figure
19, the ink distribution nDE ing 423 includes a
pl.urality of elongate condui 25 4 h ' | b

P 1 Pl S g G aa P e et M e B e
afsrédeuri zed air fromthe air pu al ong the
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of the ink distribution nolding 423 distribute the
fluids, and air fromthe conduits 430 to the ink
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d@¥cki@@n bSseRAGinktR A6 & e Abint Me 1020 CHambed) Khd fEr@aa hdbentne? &d itk

C&@ﬂaﬁernozzllmﬁﬁg %@Jox?&s%ﬁﬁlé a&cﬂmgﬂl M&Lmlin&ﬁ%a@g oft of the

particul ar t ..be Thacgluaetdor.v\hgogh 1nc| Ud%so%n Fink
s ?piSézswlélﬁlfp“icﬁffé"r EF BT ons tor provi ding conductve

hiata thr 1oerie giember P YRfBrtion bees 8. I fpfetepory dmgler o ki refitied such
cophected to the paddle via an arm received through a
slotted wall of the nozzle chanber. The actuator arm
has a mati ng shape so as to mate substantially with
the surfaces of the slot in the nozzle chanber wall.
Turning initially to Figures 22(a)-(c), there is

provi ded schematic illustrations of the basic
operation 15 of a nozzle arrangenent of this

enbodi nent A nozzle chanber 501 is provided filled
with ink 502 by neans '
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of an ink inlet channel 503 which can be etched
through a wafer substrate on which the nozzl e chanber
501 rests. The nozzle chanmber 501 further includes an
ink ejection port 504 around whi ch an ink neniscus
fornms. Inside the nozzle chanber 501 is a paddle type
devi ce 507 which is interconnected to an actuator 20
508 through a slot in the wall of the nozzle chanber
501. The actuator 508 inch?es a heater neans e.g. 509

| ocated adjacent.tq a n ortion of a post 0. . The
BB SE D At TR R LD PRk A TP e R ed
tiesticajolrpghergroflpidny- fr om t he nozzl e chanber 501, as
i || uSterrasdibhstiates aFiiaperspesti @ YL the pdage arfyeamp Figned Algst809 | s
heatBetwBbu@Sn i@y o RERHGAsh BT Rl 22XIp anshiess, sk ebl v,
LguRRbEY uiRalRuA0 hheel f of the other portions of
L TR R Ly O W BLES Sl o o OB LRI 128K, Bupper
hi gh “Bend® EFfY e ency Where 1 he bend 25 il lency. 1S
B oo i ST en 90 { CRBR e e G ALFEIMHEY
Erpsenirsd Sep)layerifusrideltesfoflied ceppraipkel-cappsyilzedyvhich viibfisyeia pigher bpnd o t
&gapagity A suitable material for the heater el enents
i S a TEQRRPOH nifiCke b173 i :@erstlting frd Gatch heistvorciRlE@la@ Seat 40
Qﬁ &)%o@of g;L ﬁ:§c§1oﬁ§&j££u{ tﬁ’aLnunT Bﬁd%ﬂtp@‘ﬁonﬁ%m%e&e&at b @%ﬁl | y
B P AP R B B Set i VAt I on are magnifi ed at
he BRCCHeERERAOHH SUOH AP P4 HEPHET XA R PR
mémpced aprat syshyibat, e Wating g bepding forpe prijibifgdelampiccteti g 2ot fH &
patthkesiene:. defhlidetheatiedrn mpah sitE0 Yand ity o Heyalfirentitl pradation of
Rade-er TDVB RN 0GdSasmRsgaNer al increase in pressure
_a rou rme b&o&%eﬁi&%]%&é&%d é M.Cﬂe &4 Pz@ ﬁ%um @ected to the
! aliclle%&} igs%cg tgednozlzlg hE:Inbgr%quzly Izngagsbo} 4 sl It Q . %2 %o%%!i ig thg@(:{g ¢ hozz-l-et1 e
Heater et eént s put sed and MK |'s €] ected out af,
ety Treglerd2d vt PN oEEe FIHIRE I h SO PRE THR™
whretrnitied forg@ Sutflog BF i gigupé B s §20y The kighels gerertl witfgrhepogzlo chamber
e achifivaingeh effos agad e siegtarn to its qui escent position.
The wileacddstalid DGR HES), SoffARkaden ;s Gk Ooug thelti@un ritkde
lla),gxts% \Iiﬂhlgs \m{ﬂé éiL: ﬁocﬁﬁbﬁﬂﬁﬁii conn_IJaﬁg tfa QWMR%S‘T@H%tMEH p_Q)fJideE ‘ﬂ@
Iecr:lg(s Oo%l.:r %Adqgtrtl h:r%uih@?%‘ %1!3 I%ZEESI arrznan %%gnt t c-:ecox%t%ﬁxre g&QnQQgts%eaxma
backtiow' resut s i'n a general necking and breaki ng of f
B it T o e YHPE HY BPOERUEE * Y WA HPTE O e AT R
Phienuetsl doatfys efdhlc prapfits avgde S0 Shercleetd|dors prigtecon ¢ RAgR Ty veval manner
e idagrined «s previoustyidntdedt he nozzl e chanber 502 via the
i Nk fah oM EhvaRReheeDiBcan belforrhidd B to £AR 2 RQE FlnBead Tasiaee, D01
Higire b8 ekelisl iR Garetd Gty seldSRO dmoubheedy veD whitReHpride I ARuROR efedtiodad
L
DS e Ut Ty Y eady Tor the e BCtion of another
%*%ﬁmﬁf“FWﬁ?m#¥ﬁﬂ?ﬂm%%“?WFﬁ§FFates a side perspective
viemﬂ%ﬁmW%@mhéﬁﬁﬁﬁmﬁﬁﬁﬁﬁé@ﬁ%ﬁﬁmPP@&W@ﬁ%WmWEPH@.Fates
tBGds Oradh sutit@wolifiratouigine a4ps A ko @tin U3 6,491 7 indtled fimagaigetire nt
1o @M Ban 31 41) B tile BRSR aphlic@it) 1€ SonterdtsR SR WALy litdGpo@fkd by Bross
r&&gg@nts previously introduced has been retained.
Irstly, the actuator 508 includes a series of tapered
actuator units e.g. 515 which conprise an upper gl ass
ByBfetvieies {lagieffeme4&<€i | i con di oxi de) 516 formed on top
of aWith kefarFrcin¥igwet! T, ihehanit Fedl Y@ of g hupble figming pepiey lpnjeai|agfuaigr
ORPREL noftie glkie100B4ith tyzich wyfﬁeriww:ghmaﬁﬁz@fofﬂghﬂs o4, ané:per;}ures
. e 3 JFIII\‘:IB ijluz A ii n')Mat hed Fa@ Y Gliceh n tﬁ er
Iggﬁg&agggﬁg%%%%eﬁﬁ%o The t??%nidﬁ1nitride | ayer 517 is
diddizaci apered formand, as such, resistive heating
akes pl ace near an end portion of the post 510.
Adj acent titaniumnitridel glass portions 515 are
i nterconnected at a bl ock
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portion 519 which al so provides a nechani cal

structural support for the actuator 508. The heater
nmeans 509 ideally includes a plurality of the tapered
actuator unit 515 which are elongate and spaced apart
such that, upon heating, the bending force exhibited
along the axis of the actuator 508 is 15 maxi m zed.

Sl ots are defined between adjacent tapered units 515
and al | ow for sI [ ght differential operation of each
et E Sy SR b BEERE wipc,ﬁ‘t?se ARhAC AN o ELHALR LI U
ﬂ‘iséq“&’rﬂh‘it@?o is in turn connected to the paddle 507

i NSi dige trikteead sy indhudes otifridet to S hoddy 0Pl yralls f 00gong g the @ozge
bi22is fupoiBd cliafbet 1@ dSHine By B walishe! tiRozad iate 100AIMoHayb@lstrateT h e
%Oggmi et f;a§agg f5d tht@gg ﬂ&@@tﬁa&tult{}{ay&r&b{mg © thWMat sRe fdd Rown) of the
su%sn-at?‘ CA c?oF%a.i eloty Qt?heggr %m%& Q{)lg’;fg u@%ndgd%lm M cmn%é? 10%9 so that the element
B30 FTRE PO P‘&@%?gé‘r"r’m YT °“°?‘%e R g

eityeiyrhy which isigmed Oy it gAPiFcE®Eest ensi on ef fect s around the

sl ot BR2Pthe pfiies is it usd, gk Eidiom exdsetveir (apttherad sators thechsybe DR theg
GRHAIHEE 10050 Grbt ik ERMiber 8s. pa&&eldthet HadteDakgpant § (s hektéddion boonemhat less
@llmtlrnhgc%ecorld%y &kt th5lr;lslmgy' 1 RV io@Sr Mhelnhli plisel 11 B apifedsia i@t itlc Gdater

ementci @9 15 m%hnnnl%r}ag W%l tﬁe%}% i1 M&bﬁ&i &FI soﬁggnhmegﬁment is heated,

necessary power CULLTY

Bl e S AR e SR o B Pl B
forngllipedd. | n heating 25 of t he nitride | ayer 517
adj acmetubtlea0 1t i@ posted. Qs Mhirehy irresup pidhinjthy chamyeld@y vdfch in
wpAESmdpadi dgaefhiors ek M1 2Ero@nek nod OB (heeini P08 bssists in
@J’e&ﬁé tlaeQiQ)p QJIG AsRKeJE&HE sooag toEnﬁﬁan@Zcﬁm& 0P bp mibik@eig) ect ed

th ? ere]sonyonenzz 03 and er indt 1009 S th
drop s printed. on 8 Pagted fikis Lf&#ge!r angs £, Q0 R

I nkj e VI OUS ”
Pfesﬁq v@"eﬁ?‘“Frﬁﬁd@ﬁ‘btPﬁc mEeé ﬁn hS%m%/oSt ) egealené @?Oaagd {)rmm%of a \%ébleolm
Sderngl Eeciprlipcrt thevbels OB CURAMHILOPN  Figure 24 there is
i || usthe igcressclio aresp@rviithiytherbayibir et opl piskyeisk 1§} opgyhropghdhgnozzle
V03, 6D 16 QERRE doSEi bhA Ihioligh In@ intetiphesay 16001 H@mvenDZiEbt @assa@ Q009 is
%&mw& @0 Qlf:rorF hlgaHé:d@angg orlly@bﬁoxﬁid:&ly {6idrdnd i idnRBY Gékce there
al ?uss tfc’alov%sco 3 drao Oarerlrﬁ, tﬂ% }e&hﬂ% @yrassugnse clbfnber 1007 is

LA s O el e

pri nt4eaer wEjsveshiteiackop 1 He ey peciit e duis i ’i“’?ﬁ“‘ﬁ g
Bifoanidaog:WEMS At his sizn heudise 10k e eityhly srehad ighasimum size and has then
Bokisd hiGRtE dvakts @ pohfiecoBbepr7.as set out in US 6,243,113

ent i t'l'lhc-ecglla hgﬁﬁgbuﬁ?ﬁ&aiz ok alYBdidd Sidorigyach o ARRRE Rdific 1011 db be

g}e fr]pm rv thym & m;:)zzleel%&rai;om%g 91' I E)ﬁnotf the &r&.’: ang %L g@;e cﬁagg Eorry\%:l ugléa
LRI I RO e RO T

WA P8, farping ap praulqy priclt OB @t the by the dypp lépfﬁm’&lbﬁa‘%?% ng

heat ehe dgb €Iremduira cletratount oDupmERting eweramntyfazd teosipd frteg n POG2

WiolAR oRAZ 21 B8 B3 sdd1IRneR1002th e RDPE beis vivalw i Ny haGBEtref
%Jé& 1019 Qésm Andy AREH Mﬁ&m oAQal ;.Q%mm tsfagg irch 136 @agh

%?rrgaﬁno ?1 S‘?ﬁasnlﬁ ernT:ted ou of t{;]an{)zzle iasugc %l%gqsé | % lma@&’fm

st r uctoeR s IRhi "éﬁ%’f‘*i’ké"fle BB B B Wa BT Wé?ﬁ"%‘s °2°vaé%‘eor
eheirol912tcillanses POVR)ut ofenu@ﬁe 1&17§ta'elkﬁeflqt%*h§|therﬁﬁf Rselig Prligpsingds | s
dilRs GreHd Rink e YolipheQ e 6h whikhide davithiiot laeiadk asdB@ | ncl udes, with
ﬁg&g@g&hgQmﬁﬂgnmgggggﬁwgoos side wall's 1006 on whi ch
the nozzl OIm%kate is supported, a chanmber 1007 defi ned
R¥oid wdl T8 8Rd the nozzl e pl ate 1002, a multi-Ilayer
sd%strate 5 1008 and an inlet passage 1009 extendi ng
through the multi-layer substrate to the far side (not
shown) of the substrate. A |ooped, elongate heater

el ement 1010 is suspended wi thin the chanber 1007, so
that the elenent is in the formof a suspended beam
The printhead as shown is a m croel ectromechani ca
system (MEMS) structure, which is fornmed by a

l'i thographic process. Wien the printhead is in use,
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10 inl et passage 1009, so that the chanber fills.
Thereafter, the heater element 1010 is heated for
somewhat less than 1 micro second, so that the
heating is in the formof a thermal pulse. It will be
appreci ated that the heater elenent 1010 is in
thermal contact with the ink 1011 in the chanber 1007
so that when the elenent is heated, this causes the
generation of vapor bubbles in the ink Accordingly,
the ink 1011 constitutes a Sg ﬁ @

The bUBBIc &5 2bGHERPHER raéi ““"’&%i*ﬁ“s&‘s?“"é %R ilref&%a. n
phe@%e@éﬂWﬂ%Wﬁmmwﬁﬁ@hﬁﬁéﬁber 1007, which in turn
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dje breteralprecek ingidirblidrhy, edddn digdatzertse vith, Bpcidgedtfividg of t he

el enent 1010 and form ng of a bubble 1012, 20 does
ok cebliget adj acent chanbers and their corresponding
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i s a subst ant isakisyi scoum7gang. Asa result, the
gpghgﬁpgmggggﬁ&%pgnkgg pressure rise in the chanber

cé_ | nk out l e 003 as
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thepdiiyyive grd inGfréd ink Aps replepished @kther prigh thiyvisilak inkspesieir filtyetharpbyroduging
b B3udnyy tie siitet @phrhtRPIS Bertrbtedblvansdnfittddegetidht qunstui_meie ditsiaet er
of rﬁeaarme 6186 Knih QdQash 8AHCES wk NRtely: & £61E ERG. §ilaQr 644 are
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L A AT T SR s
B 3000en (1B e op 1016 breaks off, cavitation forces
are caused as reflected by the arrows 1020, as the
Subhle 1012 col | apses to the point of collapse 1017
It will be noted that there are no solid surfaces in
the wvicinity of the point of collapse 1017 on which
SLAvitation can have an effect. 40 Hence, in
Anot her forn] the printhead conprises: a plurality of
nozzl es; "013-PCT 21 a bubble form ng chanber
corresponding to each of the nozzles respectively, the
bubbl e form ng chanbers adapted to contain ejectable
liquid; and a heater el enent disposed in each of the
bubbl e form ng chanbers respectively, the heater
el ement configured for thermal contact with the
ejectable liquid; 5 such that heating the heater
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forms a gas bubble that causes the ejection of a drop
of the ejectable liquid fromthe nozzle; wherein the
heater el ement is suspended in the ink chanber such
that during use at least a portion of the heater
elenment is encircled by, and in direct contact wth,
the ejectable fluid. 10 Inkiet Cartridees The present
i nvention also provides an inket ink cartridge

conpri sing an inkjet ink as, described above. Ink

cartrid esfor | nt¥s are Ji0 the
art a I’?ﬂ ?R?"é g\v)g, cFa(%Ts of ﬂpe I]%resent mventlon are fsp\éé?a!ﬂ;' suﬁ&gm Jupgentl Y,
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aﬂﬁggﬁyﬁmﬁﬁﬁ% and cyan 631, magenta 632, yellow 633,

bl ack *@RE &A@ Ya6fH4P¥Y 635 inks. The cartridge 627
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i ﬁhﬁa%gntp&@ﬁﬁRWs&ﬂﬂlgaﬁaﬁiefcrﬂﬁm 638 inside the printer via

a hose 639. This provides filtered air to the

printheads 705 to prevent |ngress of mcro partlcles

i % i m printheads 70 0 .
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3 g8 A by LA 7l B G180l Gt
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co n S u nqpl!;r@f sﬁ@ﬁa@r tih@flrafena_dm'm(bﬁfx& :Etbd@lg@stdﬁa%ﬁplhas cogopirdn intacfapgaih fhe
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Sus d within.the ¢ Jice.
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I of actions which are
e uisc w1 he g%?ptc ca t% rm? Gngago%:%}rt]ls Jﬁ%gl?:gn e{%gth?{ﬁ/l%a r)_?] zactl hich

page syst ens. Such systens are described in nore
detall bel ow and in the patent applications |listed
above, all of which are incorporated herein by
reference in their entirety. Hence, the present
i nvention provides a substrate having an | R absor bi ng
dye as descri bed above 5 disposed thereon.
Preferably, the substrate conprises an interface
surface. Preferably, the dye is disposed in
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the formof coded data suitable for use in netpage
and/ or Hyperl abeP systens. For exanple, the coded data
may be indicative of the identity of a product item
Preferably, the coded data is disposed over a
substantial portion of an interface surface of the
substrate (e.g. greater than 20% greater than 50% or
greater than 90% of the surface). 10 Preferably, the
substrate is IR reflective so that the dye di sposed

t hereon may be detect sen%nsgl € it B0 with the
sipitipée PofheoiRYSE SHE™ @Y °ft£)d’ pegifor I PO utlg £ ggﬂ\ggg %Htt g??al i

sudle fagrepl astics (e.g. polyolefins, polyesters,

pol yaniue feftee foim, tpaper systamstiad oo GF prodsIsts o FSHEHE HEREMIH
Fl%aug;efhg@gle Rt keAbApRR Sad ihulpes Sibthisd fogitag@y pager,briefhizh &bk ke
mtgracg VE web epagl,%e[nfomf ?J‘n lsl?ycgcﬁﬁ JmQQ@l:aEMs@?m JhG AL buBdRStally iivid®le to the

Sres v 584 ensodfby RRGKA en
T“?F?L‘E‘F“Ber 5%5‘?"?’3 1 md%ff'r% cgd quct™ it e?n )i'yplgtca bﬁgngp
t agosmi S e PRHETL- ar e con'pr i sed of plastics, pa 81
Or  Conyi threptofawigont eivetutons pdyyercEls PRIATERES G Phplicked Wik the pen to
Hyqet bbbl ddmappkiaiod ooRs! pferddrec i rprefitiron opetpgbodiment, text
SMQ;% 5,al8 oﬂ?yembg% iPetoh a8 [@6duizdend el GteorpeTxal dp meee
sastem {;Moer a?ormsoto quﬁILD aInu&@Jr nyulocﬁme@ts SER&kD @ctﬂﬁd/ biC€ ndagd 28

wm% e I nt er item
C%lﬁ:ﬁfl\tllsag:f \ﬁa:}/ed g 0\&;)%6 erce Eransa F]ns & secn.;gg' Quqllc&gd

an | de
i nt er f de dugpirdfinfigrcds %?ﬂf‘ie%\’te@%ﬁe \}\n""l"%""i"ﬁ% iy mtc t'veyﬁrm wg’ﬁl% %ﬁ
hand i Gy o w9 beredystciia e nprised regenat | |elﬁ“r‘if°m‘i"“‘gfl ae FW@“’PCG“"P fraveen
PHOEMGH hi heRRbe Sieh, QRethpd sibes ai “Aetiegafoimcentaifng phre ajd@dsresi Selge
oInd L I;lﬁmpﬁug&uﬁje néqtagzrﬁmmm&rgﬁbhﬁ Sab grinko ded visitlatng aglonfd
mtecB s 2 c ctup,n olg %gs N?nﬂ%m%ﬁ% ’fhp @:ﬁices?@%é%age Nesg@ks, sandlon the

I ??{;%;]Pﬁwﬁ’ﬁ gfcgbeaggg F@ggleme%g Qtj t}le ctalgeo ﬂ1 argiulalt 1h&e§hr1bes the type and

SeYielTEHt (ESp eietel infgpetiyepgimeny (W&’ﬁ?ﬁldc? S i e"”ﬁﬁ}% "’|“°Vb9"1“"r"R7F
afypdni 16 atrbedisterosh iplyiv e neRFt The OB ‘é‘ﬁ‘&és%rrg’r“‘ﬁ’é]& hgerter At
| Qrdshias Qing kil caadorei B-Brondig pedtcs. of the invention
above. AI Iﬂl@sﬁxﬁed%lfe@' tile%g@peldﬁt alple@ekd @S Whiehis Dfwn in Figures 6

n eg P ?geﬁcn f %eﬂgg ; gelfnll &le \JJOM gohj%c@m wm%r%tm]- cMnﬂﬂEkPC} Web terminal

of . Sil : oo
j‘syor Efleaaage K&l&i ﬁﬁ{]ii |TPB énjstpagel pfmter xs larr Iu Tnet-Conne e% I;)Jﬂﬂu%g li ﬁ&sﬁﬁ ﬁJnﬁ h')fﬁ

ecCl a
0 eVl Pph B LE? SFEEHT e AP 9 SR L
Mm@k D Shortaheetchreuugipstian fsfrilayed dbedpipeee wie @)&H‘@aﬁ é"’l% ton which is
diiss LssRd helroywd Brofil oiteip@eprings, dr h erotilasliye segyyaietreiprfevice 44. The

HQ}\Q@%&&M anQﬁo b%¥1%$:@muﬂ 2Snobi $Kohd dD Bifbr ckicd vihBh HWHbrate Ophetage

%nflmngfftmﬁem?%“mﬁaﬁéfe qggd for external r ef erence when

nt G a ar otner
p r ef er rhérﬂ alteElﬁBeoeﬁbﬁ]gxﬁ?t,%w Jil= age gen i 15%5 1 )vg'n-efd Jﬂﬁ‘éﬂﬁii) r&ghs té E‘t@SB th

| Rk everiegsien. © PeP@iven il B?*Ra%?ﬁ’mge&?fﬁ?iff % he preferred

f or m ofTht hgcnphpaigh 2 systelmeipidsshoyn BoiHTepddt 1 and described in
i P48 B G8ov, B blB& delr, h@ibarinfor an eapgarisRurd gevepardsh pgazines,
' §am}o§s,f Qﬁl){éés Gl oth%%uﬂli@éﬁ&ls VW ipGfed GOREbaYudRS o Bife@EiRNE@Se Unlie

onal com II;] er Ee netpa; rin erqsadn S)ff}illc@ qggchl CQI b@ f&g!mﬂkt Gl nﬁaﬂrﬁati @fﬁbent to
Tﬁeg Ihla p t t tﬁéeps t gp qLﬁfas in atuF{,r Q/ k1t§tert:neFrpE) J’B’fag’t é&@ of near

SEFSE ﬁl@waléwf%% MWSEﬁéﬁﬁé“ﬁ'&Pﬁ
i tphcewimitts abiit ohdepartiveonhaiay- Bfelsd @H&Sé%m‘ﬂf‘éqy doR, H%%*’&ﬂeaad miniature
Vigstold y or invisibly, and defined in such a way that
a | ocal Ne{ij&é%r}}{mtgﬂattﬂféﬁ pRRP &fﬂsuﬁﬁﬁf mﬁyme laaﬁbsnf & of papea with the
I ot within the map an
%eﬁgssgn%#ea?ug“ﬁ%mmteéa?tﬁ%%u%onputer system can contain
i nformati on about features on 40 the mapped surface,
alf8® &t n i nformation can be retrieved based on map
references supplied by a sensing device used with the
mapped surface. The information thus retrieved can
take the formof actions which are 1RB013-PCT 23
initiated by the conputer system on behal f of the
operator in response to the operator's interaction
with the surface features.
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Inits preferred form the netpage systemrelies on
the production of, and human interaction wth,

net pages. These are pages of text, graphics and inmges
printed on ordinary paper, but which work like 5
interactive web pages. Information is encoded on each
page using ink which is substantially invisible to the
unai ded human eye. The ink, however, and thereby the
coded data, can be sensed by, an optically inmaging pen

and tr %&n n:%mtx.& I-% q:etz Qheglgpggerﬁgztl @lqggac§¥1§1ttk@ %dedldﬂa dn Qﬁ'mted netpage 1 {or

bt gdfécet% (S @1 &olmnwét d; mtteﬁ'é{}o via a sho% Uc ra\{ig ﬁ:ﬁ(l9 ltorme?ay q{l]e rﬁa@%!ﬁds

| i Btemeten e FIPEHYPTIE PRE SRGT ‘IQ f‘lﬁ r‘“fefP{‘i*a‘%Fi“ dﬂ’w %’F‘“Pﬁ‘?"‘éf“é‘i‘“é*ﬂ‘é?é’s‘he

t preisenv@t swoT K coepanding mispageon @Pplitetd (FhrprieRt softvias cpnning] op a nefpege

V\ﬁpﬁoltcitﬁr[kexjﬁay 130YA6 ghpl@RioDse e inAMern keBd rtiboddaBrhichGepribiad on the originating
Qgni zed and converted to conputer text in the

r
net paggn IT%% gtgmeamc emL dl?n\é\ﬂtqgc ;Cp I te];ngnalb§°fpgéelljl'“§‘g ol F«l:lay biddice may

ot her , nat ures fecor
ot BT M ElpRlpr TP FP O SPGP S L aPRe o s

t Referedin ctuughyst ‘WEdb‘ebE§%R§’BtP"é’D’ e Betppe e B gpn alsmde ‘i“ﬂ”ﬁ%‘t“ﬁ*ﬁt"%&'

| WetRtérgioal, end fiptheginypaciian e te soesh-bag eathlr ﬁ@m@eﬂeﬁfl ergayrregfhe two.

I Nt er actd pfeed Gkt bnsBBly Bitte cofvedidnBtithd pRefelyd ehnbv@imensigeing

b&Fdre]% ?J)r?lmti(ﬁl%lt‘l %rgh Qag:.d %elﬁ%&h@ﬂ?gﬁgﬁ Q(E&@ﬁg based inkjet t{(rf\éenuctm)
]g:ﬁteré r{n d re(i\‘erred f%/rm of 1\;{115 %chn%q%whﬁlﬁ% hlgﬁ)gaee d Ellaht);l'ém & made

%m&@%h tof:‘ﬁ‘i"“ﬁ‘frﬁ Btﬁtls EF%TG?]@HDI 3 rﬁfgag%;})fglcag%l ﬂge ghy]sl %zdﬁctenstma of
aa it tewinageriesnsuch Tveet altpyAigRelosss prgts arfnisd B full gﬂ"’éﬁ‘ﬁ’f’% siggia poynd
2w@phirik @ sarRitingnddosfoipbleandlibe, and coded data 3 printed
as a c Q{w’ n@ﬁatgd ;ﬁﬁler@)fplottﬁ@%rﬁmyﬁilﬁgﬁ}i dAvrbaGhaldl I@erdettécess. Thige service
CQ Ev%ﬁﬁ@k&’ gk%l op}gus%ﬂﬁn gg@&gdl SEHGJ Qxﬁ] ca@ie m&gﬂ{eﬁge (}@E}mé En&dband Internet
net Es. 15%Fea g avm‘MﬁT te 20% o%?xess ITFe napaFe tprméér &%5\6' ]QM\%LV th%io@%e&m@ fbut

ﬁce g escri bes t M& "

s}?ﬁ‘&‘tl‘inﬁr elélﬂ Blﬁ:f anf U él)age(ﬂfa]’% ??d 4 feg)?gggftem cén Iena uimg exxs ing
( fopsamer gt tnd fepepbrigier relthyigh fopysigv Wéfatésaﬁﬁiﬂws)m il ey e s
t fiepineipagensdr systoeriant 1o ot eubedinehty the Feipezr pptest is jopigdigr 2 rpiiags
t BEnd) & sPAGE: emdddRierSs i HetpagbdtidknQihoBed of Ofnglenapist € corlpas-c@bled
ZQN&. shen WLGR corresponds to the spatial extent of the

correspondi n 2
t he neft p%a B!epugica% riers 14 oh thAgeépr agfﬂg M (%gﬁfglw& tE LWl fr: \2qua] ty

SRIOIAT 1 Bt e B R A S el Reps e ror
brshterayyia WetoRsSE] e ERFGRUPECIEFTRAh PRl Rl griirteb p dteer =
(#X@htjed M@ hiing 1@ Iividvalluser pfdBiles. Or @ net page printer 601. The
net pagea npfakd iR can Sc Biliglrdd kR anyCRIMICE peBClanDE peidah M@k with any
%Bte} m Gifage pg{terb 91%! re@.trgdl nﬁﬁemgéah&.r eagmbcbigﬁpeﬁ]&@ a urIcl?lSid@&’ér A
Es%l[i ﬁnay%ave a colaec ol o ca re ]?énsso%ggf %% (%o e\é\@htnjgxﬁ}sepo% thf] %ﬂa&%

via a s ort-ra
ORI tHT BTG “i’%r“h%ﬁ?? i S QPSR RS "
lewal relay function which is either enbedded in the
PC, Weh nti@pdpenal alobe netqrd gih reipdat egistratior seiveg 1 pamélkgdgonb yr
AnordBRdef bafl abcBih@ Yrhitl @ivksGRortrce phiiRnts th B s@Vrel} AbhGH-¢d@king GHR Retpage

al o2 bugt% B OVl d Y o8 AI;QBL L@atﬂmf;a%ed%; mgﬁeﬁs&‘g@ pdl M £Geviousty

or or.at es e
Cr&%\ﬁ?ﬁ%s‘lge%e P]vgngflt lﬁchag enocra]tg tsne L§£6 idenété% an 1 :tornéx?eﬁce ervg‘ (5the{‘ l%&:g%cs
e Pt fo, verifigeniite Py opBTreREt 197 SR oo, verfied i
csimeet ty Onyetpgtichistabn gvddSB or ot her serial connecti on

t o t he slRGugh Y¥elpack Giotel M delivad edripgiesufdial fid BHiinind hews@peayithout user

deVi 6B i & 6 RLPA NG er B detir ol diuni B 68 S-S o OF daly Biivers
wﬁﬁgﬂ@fs shown™ i n Flgures 9 to 11 and described in

nore detail below, is able to deliver, periodically or
on denmand, personalized newspapers, nmagazi nes,
cat al ogs, brochures and other publications, al

printed at high quality as interactive netpages.

Unli ke a 35 personal conputer, the netpage printer is
an appliance which can be, for exanple, wall-nounted
adj acent to an area where the norning news is first
consuned, such as in a user's kitchen, near a
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24 As shown in Figure 2, the netpage pen 101
interacts with the coded data on a printed netpage
1(or product item 201) and conmmuni cates the
interaction via a short-range radio link 9 to a rel ay.
The relay sends the interaction to the rel evant

net page page server 10 for interpretation. In
appropriate circunstances, the page server sends a
correspondi ng nessage to a&glrcation conput er software

on, a cat \.
gB’B‘Ff’%‘ gfﬁil %lhscrg gvrse fil}lthmJ sources 1s de ;%Et L§e taage pruI gvil\;% u_nlﬁg a
i g eaaﬂdrrmrﬂﬁré“dbr r“g‘r“*ﬁ‘mﬂr JH& m‘tﬁ PR e Susbe of hai

addeer nat i ve enbodi nent, the PC, Wb term nal, netpage
printeﬁﬁmbsﬁﬁﬁaymﬂﬁmhme may conmuni cat e directly with
| ocal gk HEANREE BRDYkmA deibeSREd YWOiR MbdaiGE Lliuibg (@IL) class
ldlg cal A Ea s d K ig rr?u c%nmy\? R‘ a%e? %jlec‘t clas ?lo%o@eq lby relat%hgnﬁuind hw% Lﬂ&tof
%m% Ci i print e ]’]e neﬁrg 9 eseqs som kmdof
6“éf‘ﬂ°"§'rpé e ﬁéﬂfﬁ&r@%r AYEH B %‘&m BB AR T ‘i
oo i BT P RS SR BT AP HE 4o g
papemnddbasiadhe falowiae wii: i cirseis bfeett ffes et of all Pieess by ey end class
VS eRakizSionN T Qs B,@RSE B h@dd sybsdiBrAeTie UMY érs endirectiysugpbresecond-

erdgtngceﬁl&dt@mm by being used in conjunction
ih s F%seﬁmm CLORL SR RGN, Sk BN

s pithe.class, se r@r' nt en&.lslm anq Erst f tlBo erau ns o?%e class,
FEPHE oFet Fﬁ '§ Pfr%‘if‘ﬁﬁla PETRTTVET A gh- s peed
eyt Gerad 5Pt ‘rrtarhﬁ’gf’“’ia’ém"rﬁé&’é°‘a5%ﬁg’é’“sa‘f“f°’b‘?°'ﬁf§m°%e"‘t‘ wgpertions
eensunek®d In its preferred form a netpage
publ i cat dadidiasadn e Ly Bhiealo GRS, aibgilyiSUECS cidd efiSvitathe
'inﬁrﬁﬁln&' 0@&1@!{530&51% ‘?ﬁ%&h rﬂﬁ]ﬂpI&HQshonasm At Glaick@t tnﬁﬁplﬁltyzoe
gl O Sxye %) Q)esﬁrg rEla tases.cgclafrog is Eiolna,ll? %Leggd Wi 1@&1&1@ a§d! lg ﬁ&ro tmnally

atlon

ﬁ;aeﬂail af ﬂtber emi!-ﬁ;gh tﬁeeyf)]ﬁ afdig cs{efpﬂ-?m ass %fmi rﬂam{)rh% mrHcages an aﬁra’egaﬁan
asvaitonisparitof). el s Brr\eaaﬁawgaf%iné?fﬁ’éFSO%*&I&E‘% Cabl e

Ser Vi cf gendratizatop adlaliaiblod istat) 06 exfa stiid lisedingis ¢y cleest il an arow
o 616 oSh BlBang1d Miche gaddiaiaBAEm servi ce of fering

b r 0 ad band. Jla@stdﬁgrﬂrﬁg brokéh@h R SautiFe rﬂ%rﬁ:%a{fﬁ/ cla@Micl idabiRadd & 2090

Wfth sﬁe% outlme m el{ butqgep %gglu% w@{c}gc[eﬁngsqplt Q h§v91 Wi ?E&r@l&e@cnﬁﬂ thQe itis

ower connectli ons | onger delivery tinmes
ower image quality. Indeed, the netpage system
d4n b&EEWES|I ed using existing consunmer inkjet and
| aser Yotvheataeitis fourgitiviro wjth 2réyezegsraticnuil Toty Pyt atre-beesiugsr
Sbe@ad typtﬁmﬁiedlﬁfoﬁﬂanoﬁktﬂhﬁrfaﬁﬁeeerh@s | ess acceptable froma
consu r@ﬁetp%e Q:ugémgtof a%ntéﬁ |p%¥v(or dldr sﬁ&am{glo%'mﬁﬂy AR R refeRfves w0

neLp mn, Q9 ed per! ne!

m}: o] He gescinﬂb}(/m of%n mga& i e g oslmg ;?ljage r{%scxﬂ:h&a JQ Mﬁ%ﬁ d pla g%éﬁt@?f L tp!lgi Sp ﬁ

e
ipgeg Tsist frecdes hempuiglemiss guhperen PovPs s Argits aﬂi FPg ﬁekish"e

nEhgp alpes metngralc vith encpagnier eputs edict tobedisifageasly captured and processed

Bjrtilelltatpag#@sleint y publications to netpage printers.

Per i OdN/lvﬂ ie n%k@és etV N WelotS s:-ﬁltvt: q:aéé Qi'esbﬂf)gtrneﬂou@#él QTR Gidlel tirodg®

S e . [S.V]a e

Pﬁgeln{rie dentl%a{] ;guw t') £eeilsgi P‘J,abeacg age is a551 P&cg%é &lén%i% %ﬁsq)ag b

,-:s

At arne: ers
bﬁﬁﬁ?@%?#@ﬁ@m%W@W@ﬁﬁWE?%ﬁwgﬁ%mm?%?ﬁﬁ??ed according t
i ndi viEdehatferae ¢y thepegs Kigsdription is Apcprisd ip a gimtepieg- Aledis idsHifes EPé “mqm
$e241dni VUK B Ghpda, 2BARABY hdiralyidmuivhy pagfieppns, Thangaly i 68 its
G DoAY df b CAAYerisaR Of tRMIBDES desifoeBbRAGRI BABY. NT er s, I n
the preferred i npl enent ati on, each netpage pen has a
H$h9H§ identifier. A household may have a collection
of col ored net page pens, one assigned to each nenber
of the famly. This allows each user to maintain a
distinct profile with respect to a netpage publication
server or application server. A netpage pen can al so
be registered with a netpage registration server 11
and linked to one or 35 nore paynent card accounts.
This all ows e-commerce paynents to be securely
aut hori zed using the netpage pen. The netpage
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simlar way by the netpage registration server. 40

Al t hough a netpage printer may deliver periodicals
such as the norning newspaper w thout user
intervention, it can be configured never to deliver
unsolicited junk mail. In its preferred form it only
delivers |IRB013-PCT 25 periodicals from subscribed
or otherw se authorized sources. In this respect, the
net page printer is unlike a fax machi ne or e-nai

account which is visible to*any junk maile kno
the telTeHepEedyBEEF a?f?’?“éﬁ’ﬁ‘f o ity g dich i ‘”%ﬁﬁ#%ﬁ& suchas
SYSTHEMARGHHTEGTIRESS By SMsdb S bmrbriet FrefhEnsgips f i
| SuteCREdEdkdD @t atippripgatfiltni f i ed Model i ng Language (UMW)
C | ass  Adi;agLahy aaargd 1S soRbbrAHhHIGORS bl S taDdatn & tERhitied fo the

es;tsystcn'] asgenseargs Iy} %g&@r B¥e £k hlinsh Lo&amaadmtammge
& atl on

S n
a‘;glgtaéqa éfhf)rb%e chod gﬁ% sluil%czl%lib smal Jde ns&y arranse% l{hgt “the gen can reliably
r igpee @ideegh oo LEBPRO™ K F“H?B ofigk on ‘Pf'eﬂagétlf ‘b‘ﬁ%‘f“’bﬂlﬁ 8¢ o é"'ﬁ"%’ﬁ R
| an@positye bv@enintrrrsdnaii tepagst sttt tesipastion & sgieere g ?“’ze&t’fr“@ﬁm“)’
r @doddi @Snai@ @bl @hials hdGst@Ssnfagdlighagecan be understood in the
foll ONTEEg\qu@ﬁagc Eefvct@ﬂaﬁla@ssd%mhn% pgﬂhﬁ’sw for Qéu pified 5%3 Sxﬁbvm@ﬁ to
al l‘ '3 ba{ de ng}ctS setooff user~su;a:ile%|v§§ Tor % ﬁ&&sqn?'&e ﬂaQ éschp%orﬂfor each printed

genera I'zat1on of ass Is sinply a subset
OFF%> The UM does not dir ect I y suppor t second- order
nodel | iThrgelationstirbetweqnfhocrage dgprirfiqualicspeie inseafe fudhe,Rtigleq qgetpage s
Ckh@win FSre & TheapGittgimephage nhap brapkrt @ prinfed #otpaeh docymaidS: B paghigstance is
ClssBSBed wikitbote B HotRieh\Fintar whiiSdint@ifie aidNiSknoval ihembtipprugswio feqdedtrd it.

cl ass, Ag' gﬂ’@ruﬁ‘;g@‘gﬁl oﬂeQa%(ItJ]’l@tp@@ﬁEy aRYbeBssddRd w0 Bifvtkcal biljddSuch as
aanpgoduc% 1tnm %or {:xtample rcl):Feg qg tb;—:%ro&ctﬁt m’ E ILL@I &J:k?g%s or aﬁ%@ﬂ@a‘:@t ed

orizontal line. In the
class B ﬁﬁﬁea‘iﬁﬁ V\,hl ch f oI | ow, however, operations 15
ar®t nelRoPalkdgaPated. An association is drawn as a line
j 0i ni NG dpwrrd Foars sists idpificUivateloyin Whithal sprat. e tielpetvepf hatrig
Witk ok Rgion. Btk kuiyPals @iy faf witich @@ $8RGizhh bs@rvholildn® tderk ek or
d ﬁa?{n{s gnla)I Yr éxhp@n%nal MG 3848 ladvRKto (roYidel f36Hadk &lRBivedf a fanction

rtalélsloclaxeg with e uXmeQ’ate areaqptgy gl, w1thf éx%ﬂqtpdegge hmg o ref#@qiaescnpnon of
assocCl a I's opt]ona

abel S. na
R B ORPy PR PR S ThEr SED Yty Rl
rigpediniof t he corr espondl ng cl ass. An open di anond
i ndi catesil amoagyre gakindico B a gt prebedivn. fach tag contains an easily
| SeofRkdtumvibnt Yot Vehich SdsGitalaectidn, hl @i ggrogahpizngheriiot of any

t\ﬂ% ﬂ%é@%l t?etsln'ﬁaa dr i b &e seﬁmg s lnd ﬁbﬁtpl'eﬁﬁblf @l Bt a8 s, Pod are
ui%ithentgz s)nall and dense"fly arrange% thgt tl%% I cgl rJ labﬂ%mdgpdt Qisin)ge tggmn QA a@ﬁé@cﬁck

rian
tHée gBh é‘r‘%ﬁ?"?ﬁf ‘S‘”(S e E‘?}dec"gﬁﬁeﬁhe Page %F as Ec’s‘ TaGr am mlb!gr oken
Ugased shitedhe frtgleqtipgd seetediSagr ans, any cl ass which is
dupl i Cat@afeig erhdwant, theydidn toophidleaseaeropibddey e gatisl spec s tbe
t Ep@on MBaddded in @@ Ea i8R MMTbr £ dPmotlRlois R@Bihd tlage 1Th 4f th BageSo OV thakat ppears.
aﬂa bihde %kmen@ r&leyegmmg “iich b 1ok Rees 2R velef dRs sublegidn INE FRAGEGer
eaE% etxamp 1tcan cc?mmdeo% t%tzclm arg!ﬁusgl e%, 19\%}109%&@@{0%%51

e a paper user Interface
ﬂ%“ﬂuﬁﬂﬁgﬁ%ﬂmWWWﬂﬁ$ﬁhlon and interactive services. A
net pag® tamsirsit formpfachgtagrontitsdd pimgbnpertiontTheieei® P figlricaly
r ARGt @RY to 00 Wits Steltlg Y0 4 BGYE itsywhd the ramethiesy tdypeegdocdtad to IR et Assuming
Qﬂég'd&ﬁty gﬁ@ﬁf Qqﬂ?e'u@lﬂ a Qbitkdd & PRYR a redibiRizO0R ) 15 B242AG€ inches. Larger
AEE LAl Lo LS %ﬂ&@&pﬁ%ﬁ b O GRU ity B ufifE AR Gegons
page  server . The page description describes the
visible Iayout and content of the page, including
ﬁgypfcbraphics and images. It also describes the
i nput el enents on the page, including buttons,
hyperlinks, and input fields. A netpage allows
mar ki ngs nade with a netpage pen on its surface to be
si mul taneously captured and processed by the netpage
system
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35 Multiple netpages can share the sanme page
description. However, to allow input through

ot herwi se identical pages to be distinguished, each
net page i s assigned a unique page identifier. This
page ID has sufficient precision to distinguish
between a very | arge nunber of netpages. Each
reference to the page description is encoded in a
printed tag- The tag identifies the unique page on
which it appears, and ther®by indirectly identifies
W @eps sle LGS eeiimpPieBrys 2 THeOT gt %Hh@omlil?!féﬁilw qifggntiraegns iy by
owHposEitdon on t he page. Characteristics of the tags
a2 descrihyaduicacdiige detail below. Y'013-PCT 26 Tags

are pry 0t efhokifeal 'Eixfe ﬁﬁrbﬁgof%%% g& Ilregugdahtﬂ KncBla RRAY 2 (15, 5) Reed-

?oﬁgcsmt cgda ﬁ W%Aé? €l odeél blts co¥51sth ot{g codewordls of\{? % Tﬁt symcngs eac% The (15, 5)

Goffpflass B ' spbo} eFers Wﬂ@y@ oHrora et *Se‘%ig?“f g2 %"é‘f?éeé‘&f R

&A% rdrcodstoet € | nage sensor with an appropriate filter.

A t ag Ehds 4-5ip5m0s pyes@tad s @aially KAgert S RSO kag.ianl tie yerbalbef hasire

R&BordsIRChielddRa LrAGGabiRmd 18y TrisARGHIkda86ls tufr fah@or afeciighp@ge
éﬁﬁfyg ce\{ll b{ﬁs) gzﬁnggep ? 1§1§ an%‘ &Q}gl%olpa{vérﬁltagt{ a mmm% rﬂﬁdgr (Jf %mbtﬂs

vv| rel ess e _ printer
B o8 P lgﬁa’ésm%%d?ds‘r’? b liEer ey PR B

snal | ABhyitblesrersPipetas e e sl thH@ °fféf? - B BFFPPPHS %’ or
avalyer Beked-Jobmat codnth trayy oplpe medmrangy. withripyl medrdifireng prmpdy end
PREGRd sidet; anofher bIFObdeptita ditfaad kb cffie nuch @COGMoER fré: (Tadfe
eﬁ(;l.rr)ple S%Bgn ﬁqfﬁék&" e &ﬂmﬁﬁ&&é‘nﬁ £ ﬁigﬁl[ Efknlu@BtioMedd Beokdd SrrepR g Ba1

éésntge%m&egtgof Iwgigh%. &?&} mcgnﬁordteﬁ b)grgfg‘lngel tﬁél% Ta gs are

error- correc ab them artia

t ol er anT ° 8 stépa(P-tf glﬁ%e-cac% n’ﬁt réctron ‘ath.la tavge reigmn 14 a sensgz}n dgviecer: Vthee:r
SPREIPE T ATe FESt B 2RITiP ofEie leb*é‘tj%e“f"ﬁgft afded f’fdPW é%\‘E ] F"I’Bﬁ"c tgegesion or
shehaperiyeationalt Is @uitipngd. iThe rtagired diathetet off thy fld Of G tidhe sene dgyfoc is
thee@fea Bdqiip df @chizv al yems frae wgsnput fields in the page

QLS Cr v Rt or each printed netpage. The

rel at %Qﬂéﬁ'sﬁgps?%é"@ Sl 16 099;,9%6 ARSEL QJpéCQJQ mgtrb?/ ﬁégg 726

i nstance
r%resexrth%xty 4-bit %fe %otlolgfléxf %mbop I742,3’01’ a E}tapo?gg %1{9 SEP& tfg resresents eac& om;g H1¥ by
ﬂi‘i’e&“ﬁ"aﬁé’f dottnhremsd PTRe "Béfgdé* PRSEAREe’ (6 o g dhere of oo
corsoding mesthdai Fighre Bothiws t2 hevarn dling §2feof pird - espotajifei eth“opst’ Pifstferd
illubtraéva Ghyrposef. It lei@WMbred thit e Peesbipidg @rztiS@desightd torbe ghareidtteen ddfagent
DS FEROMb ok sqThr Ok Eof b 12pORE2 Qs ¥BILE mAGP AYESBviskaLYs, Alich Gpakie

.@%ﬁ&h&h@%&wh a physical object such as a product

Item I.0t to th t ite

| abel ! sm a ((:IE gglggpigsecﬁo%?n code FHZ lﬁlts 0?910 ?oagl are reauf?aﬁtp ﬁﬁ%ﬁi %
expodyd yits: t) I Ia™ s At é‘f’ﬁ""a‘?é) SPF‘ﬁ“YaWIFB‘PébF &8 (eTPPET ﬁi’he’é”&?ﬂ?‘m
cragAisehing e L Ftiitdeg Tt dnleeforecyi Bews b reioniP e o2 Wippear s, and t he
| ocat Tie[atfearidifidcroorJ48 AfitE R Bre tidbigned © gét Overiap Acit b0 that
gRhys Of 50 B ghoafel RSk et edbbi® 1hiDuish Bies R OhORrs@SiveRargets
am%% 109 of tﬁe%g sp‘i%rthgr%g’ets %t rQq(ured.nD r e fl ag ‘bits may, for

R SRR —
ofiqiptispr cAtbetagypleibc tpfhe tepren fapipsentimenigUt copaed SEhEPdng PERPfaE®
dfvaiy ithe ¢ps tde. Fefeampld, the Hudesgorisprn GrRrofed sd thad cachetep qientation, (in a
riBERBGR) fibs bR YadewoR pla@X A B2 bibntatioh, k4B 2 tiguréda, whaCdaih¥abol
xs":i:rbglgd mllh Elpn\%e@ Qf 1tjs Q:detvl?r@ ( 1249&@ thQ%osn?on ol%é sﬂ%ﬁ%ﬂlxﬂ tﬁbkmde\ﬁ&l ()‘MOB |

Ta eCOo d.ng{{t%en onsx%s %ﬁ )élgcr one coedteworde at eav\é rotl*ltlrnl)na? fantf%oneEash %dev. (ér& can
R A RS PAEe PTG T AT PV BT BETTD Froevai g

BRATEH assists in nminimizing the effect of any warp

i nduced by the surface or by the sensing process. The
tags preferably tile the entire page, and are
sufficiently small and densely arranged that the pen
can reliably imge at | east one tag even on a single
click 30 on the page. It is inportant that the pen
recogni ze the page I D and position on every
interaction with the page, since the interaction is
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In a preferred enbodi nent, the region to which a tag
refers coincides with an entire page, and the region

I D encoded in the tag is therefore synonynous with the
page I D of the page on which the tag appears. In

ot her enbodi nents, the region to which a tag refers
can be an arbitrary subregion of a page or other 35
surface. For exanple, it can coincide with the zone of
an interactive elenent, in yhich case the region ID

C @Nrhe Wikel SGabidhasind 8¥dntabelnat i) Qy, it b catehiloVdly @le@EMBIVE.is rdqlilred, hen

pzt foewo%%eJosaxr[igﬁlto%@&bodsd@&b&m @Aléhsda&%ﬁs ,aytahc%e ifthe ém

BOt f@?j’te%t]o hgnge lﬂlé ftrglg mildlﬁ Jéuts onlly dg ep ﬁt_%‘ %ar%f a sgoke 3‘91? a stroke iny

é‘ﬁa‘?dﬂ’i°ﬁg°“§i“¥‘%ﬂ“‘a‘?@emaﬂ Podardd HETPPagE g 8t fﬁ‘sﬂé devig
t agnechalnsly tnypratfeatfhvitpien susig.eely @e fofrvprd typicallygiedds tp betdegpped pEy trame.
SUPPOTr t 15 isBodkiBE toOdkpdade @tk Qhrspetfivet trgelk QRluketiRer] i [ 1Btedd YO @S the data
L ?e[axgs@z{mucﬂageu{cwrégmms ﬁnm&ee DBRR Ghe LRIV tpickly tebr@ibbked by

I gucgcﬁ ts | nlglc no%rt vaf'-l 91|s ﬁgﬁ%ﬁ;@%ﬁé %%:cesof prcn%l?é tgagthe data grid is

0-Di t
r é’ﬁ Kelte ‘ba”g%‘f' d‘\%%’”s 34 51 tf(‘f@%lﬁh dq.eutlgedﬁildl ﬂis P%%ec?vlg I ft(rmon Qetected and
t pipfequprgngoreticd drEneeltit sarig- Smdlow G Brandarih o §e, defegfed. cach tag data must
i chetath b hdri@chanedh, aRl tRse Tag bdDaituglan B rg@dhi rgliolvrrlitk detaiph GbH orrgvd of
t Ben hadQr RitetsS is Gtk @QnetiadiiBadak Qxplic Pii@iv talghts. FRR@ARAE schemes are
u §ésr.,r1]iged & tl‘g a'réent H%thaag %gpendilg %ﬂ' agMon(i’@ﬂﬁUO lfgﬁl‘iﬁﬁlem i ﬁic‘g@x B60

Symol seseiia & el lo s IRTRE T Ao & ol By

e gt o Bl 6P¥eéeta@hﬂeﬁ SOt or d, i.e. it is

t ol er antithqyfh u@re@y%@pod@fn‘es@)'e ta;cﬁxg @heﬁxﬁs dﬁﬁ“beqhﬁe%%%?ﬁéﬁngle data bit
C @:the WO prebenceoadhtncd ofi shaleyiiiodtiajed mycoft. Gssemt asd ude prisgfl differentiated
S Qﬁ)ﬁﬂl Bl lodsc @ GRES RN mAYit bdlied B@h fsalh, setd ﬁlﬂgl}fpﬂﬁllﬁfyﬁﬁb @l i @hent

tgbghcﬁtsxco p&@&%@pJpgéaha{l‘%TﬁAﬂﬁ1%(2'7@@%@gOc%Q@&dOﬁl | y Wi t hin
£nsures that a burst error (an error

af" ?ect QHENETPAP? ET‘ive{( 10 spati al | gJ .
R g o
i ineiaen walFAddey seyfs Sly ABskesID %eﬂeﬂah?y neRTer WHHENb DT th geraee
NRdicaioS ey 18,Ieb trinke@d 7stverorek triliat 601, bnd relayidiegites drepnprctedcvizng ndgrork
f wlshof 2s@R Ik E8vn AEweStli t abl € error-correcting code

c ode o &esagyémaaopsen&qe g aqérveawm Roord YelRBG4Hs RALANRA, pons,

permte:’s a%pgcatm ds ané1 gerhcgmr{sh ? Ere] ogﬁpﬂlaq%?%%o}ﬁ,"a&ﬂmémf :ﬁth&\ﬁcates

e game or ere nt r;‘to 39 ads
c?iﬁie%‘?"ﬁ “S§|S’§“é’§ PRy el P AepgieRed oty & prgfetion H‘Safff"esr ent PV
KhepddTits resespiion sgpjesh AaglosarivehigNs] 1ETIBH SRee SR 1] Saimains gpistent
1 bl e pagSte@pfienanBpagd/ihtkesr: The Btmomet@ainibdugts aSypatberryEpage
f QfverDi@ Hadiling CONIAMA bdg Shdt-003s. B 2 DlcO s @ Qlso IRiin@RE ts€ @piladides for
1&815},305 LRGeGRRL s%&tgmsaige ,Maae& Qn@e&ggﬁh@n&m@m%@ﬁaegagb&m

ference. t here £e- C|ICk

I i garge server mterprets Hfl sugh mfaut re!anv g%}e desan]hon IB &ggo‘ﬁes%é&u@ﬁ ﬁ

actl Vi a nsi
ba cgtg of

t he se‘*rfgtpﬁ%@mdew bé‘“‘i‘i%?td"ciff%"m 18 °F fregetnhpeog
emgs sererstiaiy I flogatfogscheme| d of view no matter where in the
r egi ONn AQretpag@printhiads £6 MMiterat [Fdribarnl Nafne SBtep OBVS), icosraitd, toTyeve a
r ﬁg&é& Ba%éjIDd.)b Al 8Ll 2airheofile %Ltﬁgeq:fage\éér\aﬂ\ﬁaﬂflmgt tﬂ&;or&@ﬁhﬁin@@ge
devige is 20 therefore a functl on of the size and
spaci ng of the tags. q{Stgluctlgre F%aea%umA
shows & &% AT (e lf’dsr ?nses’f P PP & ST R "ot
PP RBlicqigneserye gt pplcgomppryer Whigh Puphses nemass s wuspit (g netppeg pripters
4-bi t RepgssSetsoadnhosyin @ lagety7of Zorwofkoerveppldtioring fromyfan@urers such
ds 19, nINE-PhREH, 58 RECHRIHicSeRRERverOAemn Bobdirrddly on b lifzle host, and a
presaace of a mark 748, referred to as a macrodot, and
each "zero" bit by the absence of the 25 correspondi ng
macrodot. Figure 5c shows a square tiling 728 of nine
tags, containing all "one" bits for illustrative
purposes. It wll be noted that the perspective
targets are designed to be shared between adjacent
tags. Figure 5d shows a square tiling of 16 tags and a
corresponding mninumfield of view 193, which spans
t he di agonals of two tags.
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Using a (15, 7) Reed-Sol onon code, 112 bits of tag
data are redundantly encoded to produce 240 30
encoded bits. The four codewords are interl eaved
spatially within the tag to maxim ze resilience to
burst errors. Assumng a 16-bit tag ID as before,
this allows a region ID of up to 92 bits. The

dat a- beari ng macrodots 748 of the tag are designed to
not overlap their neighbors, so that groups of tags

C %Mwepéaﬁ’ge%%w?eﬁ EMGL I ES ﬁogag§o L SSEIRL Emc'iu%lalﬁre | Sided B HeSage

al S9.saye }?'“5 per pectlve targets

détection 8 g Pl phihely Sropieg oy i Y %\“F"@'eaf‘%th%?a”’ ST oo also be
r ERUiTer ey ! 35 SRpIETFRIEPP Stoh & anefepemrafrciohtoapUs: wscation, or on a local
omitexit ati on feature to all ow di sanbi guati on of the

f our possnsbeePaizent ations of the tag relative to the

sensor, mt na@paﬁr Fnﬁe@ 3] islaf] %ﬁlﬂﬂd& Qfter :sgreo(r‘sggg @llihrh%(ie&ﬁﬂvet spstem and prints
egé?pgrgddo ugen% eman am? a suq)scxap%ou Each Brmter Elag a um%ua prm't:er %Ih@t and is

our codewo
gL L I AR v AL AR L PR S
one cod@RbFL fticatreanty e nomivelricatoinon he ptpass Privgrcodiains no
Fregpise® sBage. whér & eachs syaial “te stwhialbehd eﬂlpdmir”t Retfap@ function
n mﬁh&iﬁely&&osk Ip&e 20 GG Be Held ot dadRhied RBagPRSI strieR o, Qﬁepgn@@[y of
S Yo R: ne¥ih ge rst he codeword (A-O. 40 Tag decoding then
consi st of ng, one. coc vvoc{d at _each roﬁjlat i onal
ori ent ars O ge Emtelﬁacel i scnbtai ﬁe ocum%nh s from neton ngte g catlgn servers 14.
SPAy OB £ disirppfeg &W%P@mmﬁ%&aﬁfé?y"‘i“t and the f°ﬁ'@ 1 qod fmege objects which
cksdl @eeespPecquigef Hetspaizafimnokiage dtyduls gre whisatbhspe el o woartidulir subscriber
| RBOES pERETst @ e pubseribd iy erinkeatttie EppBppe pachrvd as: talBiage objects, on the
adﬁéﬂlﬁﬁ(ﬁ@&yﬂda@tshafeﬁ withSorsubbclRrs 0ad B a6 RRLieRto D imanly pHRE and
clg sl sdv@gui red, then at nost two codewords need

t h e o ag‘gecnl(g%aeg% ﬁuﬁ:hcatmn sere'&r o;inﬁtr:lees th%l ?gm{ng%n gta Jo%lma;tr{g:!atgﬂ %TE ﬁodxgcgsts
vt RS 4 612%"%‘8 PPlgfcaftrmg il Sd@%fo‘&?éﬂs At PR st phich
ofultigasts fferyiiplisteyfot hi n a stroke only the codeword

cont ai Ppaghe priver tagrepeileDite @mblbieigdesisragiChbjedsUifat dafE HOIByment to

Se B4, b A pliPbadbdu@a:. Of the sensing device 5 changes
sl owl y f@el}gntep Eﬁéﬁ&e@&n@mﬁé O&Maﬂdmieg pa@es%’igzﬁl{g&&mly 8’”3 t){ 31&96% the shleet It

t
S st Wbl O D S Bt e s 350 i
ai’l‘“??i@et her and instead rely on the data
r epr es &trzttnprrockse fopeijts obiwh decagiedstages:i rpvigrization oft Hage Slesgipdres, and
egeiionintl prinddgWEpageGitiagdd1Tind dastebindage \pRbebb@ JRIP) ScorksiptPdr Gtlo} More standard
rlﬁpJ BP ﬁlﬁﬁ:@% Ihﬁéﬂel ahk ﬁﬁf&écﬂ pGJlttengglL m&bﬂenl. co&nst Jt Qustbﬂ'x Eroéé@éryvgmch
|ofoula SRAL B B flydlocls NGRS {PREDL L G & xg%m ion 1 HeSrGRRRGS

the data @ u at ed
fhe“§fid to be reli abI y i dentlfl ed and |ts perspectlve
di st or FrintsH 2 erdd e &R mapEe te0e Baptio epuEt tay sippiR piserptigblack ink,
dithetish s chaiticas 1aea rrplbermigy. smiftp areeb bfaw phaa.(AltREINGA pieesSav @ofe @mited
detientedin reahil fagndatk aidkisd «s ng@gt.ai N a mar ker

patt er g porfd Qetpfaéa %&‘é‘er TS hetlis J&M%%@J Mm@ %&%ﬁ@&e&a@e priges

] %l )I p(l)i}ﬁ[ ongt(? l!l](grﬂ spem%hs% S cgs% sluc rz]th%o];eseﬁa%ﬁrmter snP})forts at Ieaft OLE - SItrface typs, and

40

6“8‘%"5 "é@?ﬁ %ta% ﬂ?%féfteg“' m@é?ﬂfﬂd@éna%l% FRes RS %f%g map 811 which
d@%’é“lﬁ begiitpgrcieneacipiieseaiit rampbdeatiksines gocigletvdh g dREHE so
G dle Hoateit® ResiPEbé obtdDy inkeQeR2d 4 filed | | October 2001.

The armgaRULORM nd 2Gsf prﬁiexg biks§ dr@ramg hQWGint Rk ,.»h;ee@ SRS
L‘Q"gang‘g'ageggmggsewé 011%191]6&3306 né(w e or S tessel ate,

irpfls-pOM t ps or ov P, “a pl ane of arbitrary

si ze. Although |n preferred enbodi nents the tagging
schenes descri bed herein encode a single data bit
usi ng the presence or absence of a single

undi fferentiated macrodot, they can al so use sets of
differentiated glyphs to represent single-bit or

mul ti-bit values, such as the sets of glyphs
illustrated in the present applicants' co-pending PCT
application PCT/ AU01/01274 filed 11 Cctober 2001. 20
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25 The net page registration server Il is a server

whi ch records rel ati onshi ps between users, pens,
printers, applications and publications, and thereby
aut hori zes various network activities. It

aut henticates wusers and acts as a signing proxy on
behal f of authenticated users in application
transactions. It also provides handwiting

recogni tion services. As de(Frlbed above, a netpage
page server 10 mai nt ai ns persistent information about
p&ge dd¥¥FB85GNs and page i nstances. The SLPAGe e
net wor Kt iyt srsiasdedisnyt SramTET YR SHRGD o= Driidy SRR guRe
h ereehiids KRg, i@ab8 tlrapate aof depadeg B poskiant taghEamse, Paggivia AblUaEe SQ‘eThe image
SQEMES 2 aliSBieRicA hR¥iRS withSA rapprapidtet filtsr ad peagt sfroipg at edCHparfrdgyed
I Qgrglgpcﬁ:seﬁss d&.l:ribc%rﬂ ﬁor&%ﬂe@@ ﬂﬁ@}st&ag E1) deidt BHeS hS@HEln contact with

n et eeaéd th epen is a e toesgnts t%s !it su%il'c]i%t Q@ Erc&% Ih@ﬁa@hagcﬁﬁ&g %@ T8 dpi

S
t Pfé;rea%gellqﬂﬁltz Praﬁte%fhfypfgo%cgfufegg s enc PH and wg\eless‘ig ;réln?rg%teg to
| B wierne pasels@ticn), homipieresbay SWWt’retPﬁge ‘B‘i " Bsafé‘ﬁ‘h‘h" Lo i
ps@anicdes | oad- bal anci ng of page servers via its ID
al | ocathOfsashesimensd hénddes PRl gRretbi tse horiig @gkitelid pen and os 2
g ngt qﬁs Sllile! ingmveagpe&%@we$yl§ B@ McdsINBr, usibl ShetFheh Stem b0
r ergg.;lar syste g‘t 31‘?9 1t lS useg as an th Qt %I’é:g Etac!ﬂ%eqﬂ&tp\épg K:gl@é?&q vRiStie
of Yﬁ%yﬁ§¥$ nd ng t qon& %Hdm G-
pg@@:@e syist?%atn%lﬁ&%umqﬁ PFPéP 6]5‘ &éurea]ﬁ r5trow5 e i %aﬁe pen class grfg 5
s egdinforptioroiviniynsifsa pataspaee Van ‘FFé‘t"tEi’é"g"ét‘”&’bpl icatio ns A
net pagevhptiahd: @b bsi i Fontga Wifted netbdkej s pandetyminks i apsitiohand erjeqiasipe
VR0 o R pJgé SRES isRELRGG € oAl OGAYRAL tBe fhr@ ofi @ Ilﬁﬁ@ BrenpretedTélaivege a
E{esl.l\lloelg g%gigate%erﬂl\é%c%en%mp REGNQS rROLIOR 2 Butcldifvd diknyn: &ifthe page to be

2 b B o/ L 7. WG BSore, the
| BR?IL |_lipé %‘leséTgtmt& 15 rr;lt()jmor dp t 1]‘111@&) H&I?Jrém§f th

Il
S BT ETA PRIHSESHE ST §e g ‘E ¢ 1‘%“55 K098
| RBO13-TRCHn Rrminsj fie) pasitiapepd qaipntaioqypf t&*emttj‘i’né’f"'r"iefﬁf’éf EYo‘m%?% = e
N ARG Epedtm, AOSh $93 oSBdPaze Orthe icthityf thetnfpelt feepde the oparadt g ayd computes
P ﬁngyolslﬁiﬁ gftll;})hb peﬁtn@&gﬁ: tag 8 W@ EbSer veriaEhedtint: dB@Itibd o the Aaget! fagand the
f Eno%& éec%ﬁ%l Jf Ihy cp Bp(aysl ﬁﬁ&g}pﬂe ptosjﬂﬁn Jedolui®eg Bf\fﬁrtag &ﬁﬁbetlch@beﬂ&g fle tag

server, Y dﬂ & HoresNRLPRGRe bi
S BB Aea e faneay P BroY AR AL 4 9}*@“ 5;2 i
WO REIEDE P TN ey 51“"“‘ ‘l%ﬁ”% 0By THE NETPAGE

PRI NTERefT#tonniietya e 15iiep fe FapEod o 2serish of 50y 4E8° RAFFEE A

| Seqle@gifsinenegedytd fsitblsen Pebpa ipiseipbs p ermdermd Vit dhiogpleted by the

NGbPRAGEH QGCWHER bt keQd bist QEEBNG1h @l het/ D0 SR SEFabIbEmev: thefpag D
L0t ewr"hm{] QRer Bor &Ma&&{s iﬁt & cothldnBrent BB bK®.  CONNect ed

I ;Tﬁ?sﬁ eEiar]ce n#paégfnlr]]l% a current se}é%lon 896 %s%éla%@ th] 1t? é‘ﬁg\mngq& ulehgperfom copy

f g RESie ERETHOTSLE- Taﬁﬁlewcwﬂmw@é% PR TR %Sﬁﬂfp 4 frf“‘"f °i Tﬂl’““ time
NBReY The crreselaibnyagibesFrisin efre Pege EaTErTScoprists offhy mga f“*é"f“é’tg&aﬁ’f“‘
S tiQkeagved ABugh @Y poBrSlardle tbSSckrome o oiticnae It i¥ ntidpeeted ey goiiRation-
&eiég Crarfe @ FRUL 1?3‘1bmxtteJNe Eﬂﬁg&ﬁonfvid R&ledi@ihypellid setvatiod. | vel y
ACTOS SREES.. 06kl Ll ol nd DBl 6 ok i

Egé fﬁ% Lneigaey l??f Ee?crgl\:/eg [Tl%\ée f-ﬁthef lhe marlgn bg&% ¥ of E:e noQ %{mlxgcswu@{lb is

Inter recer .
et i e BN o BB P
S QUpRE@IOS .4 4 respoli@ O doCHiFRIE ol frefh saletietite é@ulr 1 i e o s
IO %Eotm?ted it Be RAGENY. xR taprredithel 1181 AChdgalwith ex turand sSylvelfen

s%'ckte§ evs)@é tl} éé‘o:ﬂcgp H:Lﬁie@epltom@ed RAY 86 sty 1 BRE A& Pire tagged.
persona iza |on page |l ayouts are typically specific
tg a Q§rt|cular subscri ber and so are pointcast to the
sUBEE T ber' s printer via the appropriate page server.
Text and i nage objects, on the other hand, are
typically shared with other subscribers, and So are
mul ticast to all subscribers' printers and the
appropri ate page servers. The netpage publication
server optim zes the segnmentati on of docunent content
into pointcasts 20 and nulticasts. After receiving
the pointcast of a docunent's page |ayouts, the
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mul ticasts, if any, to listen to. Once the printer has
recei ved the conpl ete page | ayouts and objects that
define the docunment to be printed, it can print the
docunent. The printer rasterizes and prints odd and
even pages simultaneously on both sides of the sheet.
It 25 contains duplexed print engine controllers 760
and print engines utilizing MenjetTM printheads 350
for this purpose. The printing process consists of
two decoupl ed stages: rast&rization of pag
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Hadtibida
e RSP TER e PR L AR R
“8%oci at ed VVI t h t hat document so that the docunent's
tags UEPAGH&TERAPTINCt |y interpreted. 40 Figure 2 shows
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REHRAGS Y SARM R wiRer 1 hRWEIL Bk B8k @MpariliCh as when it

iI's u ernet interface. Each netpage pen is
2, eqgi ?fé{‘ SEPEN%F%CR’% net page system and has a uni que

H%cgn | 75N BFCHAEESy ur e 14 shows the netpage pen cl ass
'ﬁﬁ?am reflecting pen- related i nformation

mai ntai ned by a registration server 11 on the netpage
network. 15 When either nib is in contact with a

net page, the pen determines its position and
orientation relative to the page. The nib is attached
to a force sensor, and the force on the nib is
interpreted relative to a
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threshold to indicate whether the pen is "up" or
"down". This allows a interactive el enent on the page
to be “clicked by pressing with the pen nib, in
order to request, say, information froma network.
Furthernore, the force is captured as a continuous
value to allow, say, the full dynam cs of a signature
to be verified. 20 The pen deternines the position and
orientation of its nib on t%f netpage by imaging, in

the infrar ?odﬁﬁmes%cagwm pl] %Pg@es, bgfrefem@ mrglqoﬂ iachxdt;q
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i Nk ni b opeihrr HRENCIEFIEPNGAS PP US° BFb TIPS SCENPrefte 13
Each pen aktso has a current nib style 825. This is the

Ni b st Ylk@onh A3 PcHBS QGhoad@Gn ¥ cledtrodidd €hadsie B0 BYichasts within the bousing
Blf) Hﬂe%é%ﬁnh 8l pc® 129 moﬁng al SR PSPt @r 5:%9 %ed%ﬂa&ﬁ Fok Hecibn
%13 snrilz;ca Au mld%i selaor 19‘7 ln p{oHdeg moun%élcll 011 tpe SQ §dt féj( §CF1I< 1929 tﬁp ?ecJNmQ

associ current nib %
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Seipflep an Rfprenymidkd ang BB regeiveroded & coptroder Shifh'de eptoliige operation of the pen
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its “online
W fb%*ﬂ*mf*é?ﬁ Sonpiy o ey cahey Pl Bepiprd 18 %ﬁi"%‘é’“
peebiseeblr batgRoltR HE Hitin de care bameid e conqr with:they batipy ‘“ﬂtﬂébfm AR
tehreing el IlicE@BESHhCevBidiont Bl 28 brewkiererhetizg df the batay 1 gia
Ri@8on. Tht scERATRRAPES hlo)as@Gbuhy af el LED 143 agikinfraleEflotododi\i44 for
HEAHE ﬁ&pﬁccgtm mpzawh% 25 mkgéer inS syt iR @il BB 16 iQsdadd:
M p& Ol tal K forms the basis for the digita
exchange of draMAngs and handwiting, for online
recogni tion of handwiting, and for online
verification of signatures. The pen is wireless and
transmts digital ink to the netpage printer via a
short-range radio link. The transmtted digital ink
is encrypted for privacy and security and packeti zed
for efficient transm ssion, but 10 is always flushed
on a pen-up event to ensure tinely handling in the
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A pen can be registered with any nunber of printers,
but because all state data resides in netpages 15
both on paper and on the network, it is largely
imaterial which printer a pen is comunicating with
at any particular tinme. A preferred enbodi nent of the
pen is described in greater detail below, with
reference to Figures 6 to S. 1.6 NETPAGE | NTERACTI ON
20 The netpage printer 601,feceives data relating to a

i kme or{eg tg rena le a dep %mati]dp c;lf th\é@o%@ béxpgppﬂc@r&) the%u:l%&%? the ﬁeme 119 or
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Ithe mave st?oF &2 q{c%tois\ﬁg fohzla Q:gs§r pi?deio&FikH co@:lo@ e Dt 116n13 Band 143, and

net scr I on: e fo co
%t sgc{rtﬁg%e ra(Ho comfnamcrgﬁo? Ivrélthd; r)é(g ong'ag:ice:ver % 2 nlg ésear E%Elu%lpgéo%u
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Retiersh) ige &tor figits BS 16k ARty 147 abd Fe2KBERAMA B ingehritgf in a single

g&§311gg§ke&alw c@rﬁp@x{eﬁﬂﬁﬁw&ﬂmaﬂ REkBdnator REhaEES15@ are provided
m%f segar% In the formof a plastics rmul di ng havi ng
I

def i nj n an interior s 104 f
the pefe F&%?ﬁfﬁﬁé'ﬁfg NN é‘énﬁget%’” ?‘E?g‘%%"“ e S°é“’r’“§{w“4 e
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S@ierciblly auaitiie melinding ieNugenal B@vcopdgetw BEgPdd t o t he opposite
end 108 of the housing 102. The cover 107 is also of 5
noul ded plastics, and is forned from sem -transparent
mRbgbdtal in order to enable the user to view the
status of the LED nounted within the housing 102. The
cover 107 includes a main part 109 which substantially
surrounds the end 108 of the housing 102 and a
projecting portion 110 which projects back fromthe
main part 109 and fits within a correspondi ng sl ot
111 fornmed in the walls 103 of the housing 102. A
radi o antenna 112 is nmounted behind the projecting
portion 110, within the housing 102. Screw threads 113
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10 aperture 113A on the cover 107 are arranged to
receive a netal end piece 114, including corresponding
screw threads 115. The netal end piece 114 is
renovabl e to enable ink cartridge replacenent. Also
nmounted within the cover 107 is a tri-color status LED
116 on a flex PCB 117. The antenna 112 is also
nmounted on the flex PCB 117. The status LED 116 is
nmounted. at the top of the n 101 for good all-around
visibilit Kﬂr(ﬂler SIC Eg arf?eresra]z q&e%créntgtgg arﬁ%‘ta%enkgg cgf macI%VQA tg %heg 218 EEQ'IOI is
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Ratdet 125 when elther the stylus 120 or the ink
cartridge 118 is used for |1RBOI3-PCT 33 witing, in
order to enable a determ nation of the force being
applied to the surface by the pen nib 119 or stylus
nib 121. The IR pbotodi ode 144 detects light fromthe
M LED 143 via reflectors (not shown) nounted on the
slider blocks 123 and 124. Rubber grip pads 141 and
142 are provided towards the end 108 of the housing
102 to assist 5 gripping the pen 101, and top 105
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3.2 PEN CONTROLLER The pen 101 is arranged to
determ ne the position of its nib (stylus nib 121 or
ink cartridge nib 119) by imaging, in the infrared
spectrum an area of the surface in the vicinity of
the nib. It records the Ilocation data fromthe
nearest location tag, and is arranged to cal cul ate the
di stance of the nib 121 or 119 10 fromthe | ocation
tab utilising optics 135 an? controller chip 134. The
Cgeage%h ao qr%}élt%g: %g%%?ﬁai%haf pagelf"” ;lﬁli ggp?l?%mh dlé elll-]ltto taht {irg glm en%}netg&
AL s U UL O
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pigterface. wnt&r%e powere% £ oei ?7 r ace i‘;él 41-1 of a camslf?ﬁ L.(rﬁeappra emm(%'](}r %oc\jvers this

| at er he “con I'S nounte

sERHHd f1ex PCB 129 in the pen 101. Figure Sis a

bl ock dibeghe srhach apsprebdrtsy coprisipiep? p prrtiiyelioy etlei7q with pstating coupling for

athecitvie tuexdit huge €41GHom thia &k codite 6a1. Mgy axig [ilopond@4to a Eliegpiiect wichabsgs

SRRWE by blikaR e SRR Akl @08, DholdelRudtl 6CRirdunds3@, glud ¥el, with an
J}Eﬁﬂx at%%@ﬁ?l\fﬁzmdﬂt&ﬁmé raﬁd' SE]‘QJ gﬁter%gﬂta{-ésattalcﬁpt Mﬁetal%gﬁet larB
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ensor

CHFPHER B ToR Pt ‘Ft’i‘i"ﬁedf%ﬁm% 6%’: F“iﬂ?ﬂ"éépﬂégs o F‘? ‘”’61"'11“‘?13??@“ °3F°8‘é?lé §R g eiue
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1A the ﬁ&ldsida(ap'ill ZonkB: ARRAM ol ABcuabd adil iS@nspdrBClomtd@€ine bAling assembly
apal og-to-digital converter 149 is arranged to convert
the anal og signal fromthe force sensor 25 photodi ode
144 to a digital signal. An image sensor interface 152
|"hterf'°a”t95‘§“g‘/i‘ﬁlﬁwet he i mage sensor 132. A transceiver
cont r opyteeticiggificatendeirastks spyafierhuwlopiesgich as ya gpdogmasngtic gipe cards,
i smegicadied RF tadsitdes, fa(@ai-atotahicdllin denREF olgdes p d:3@canfine evbfems without
iniflikel@g an RF circuit 155 and RF resonators and

| nduct gf: e Jupfiels? 5&%&& ﬁgmﬁcgmla lagmal@ttuenm; @om;ln&a, idodtlH6 by a 12-digit
ciglveriapllmdncp gcidg (‘l%%)e enc ed néaﬂ'brmc 6cm % %ﬁse ? of 4 pnn%:g \?ar éOS The most

ace
PR VB pregying sysem *Pfﬁﬂ?ﬁt‘% f$dgh E‘a“fl%?‘k&"é ERR §f8ra i f*%‘i‘“ﬁ‘?fé
Bgoduse of fyiimiiediprscisine UPEDysed)iq igentify Bdasg(f prodpot Bther Giprcn infiedie] pradyct
St Mhe-Unigong Codé @ualired) ard SAMDMRInGiatzi defive wiid adudiniser the AW and related codes as
bR SERIINV Gt Glddd Tradeliter FumBer EDH UM per f or mance (- - 40MHz)
gener am&%@gfscﬁam&a%&mm%% Qhsiae T RBEOE S5 90 A%Mmg the
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mdmﬁsfaﬁaﬁba;l 283, A BaiPkQ¥hd Glhneifidalibn D) SEP RE-AL Bl deChltibh of
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ng s srze’ r
Wte%@sef@ﬁereaﬁ%f@ tig%h%‘t?i wgepﬁfs’@élﬁ &expﬁw&ng"fgeq"m
m ni ature CMOS i mage sensors are conmercially
avai |l abl'e, including the National Seni conductor
LMB630. 1 RB013-PCT 34 The controller ASIC 134 enters
a qui escent state after a period of inactivity when
the pen 101 is not in contact with a surface. It
i ncorporates a dedicated circuit 150 which nonitors
the force sensor photodi ode 144 and wakes up the
controller 134 via the power manager 151 on a pen-down
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The radi o transcei ver comruni cates in the unlicensed
900MHz band normally used by cordless 5 tel ephones,
or alternatively in the unlicensed 2.4GHz industrial,
scientific and nedical (ISM band, and uses frequency
hoppi ng and col lision detection to provide
interference-free conmunication. In an alternative
enbodi ment, the pen incorporates an Infrared Data
Association (IrDA) interfacg, for short-range
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pri nt heads 350 which m ght otherw se clog the
Pridal:head nozzles. By 35 incorporating the air filter
within the cartridge; the operational life of the
filter is effectively linked to the life of the
cartridge. The ink cartridge is a fully recyclable
product wth a capacity for printing and gl uing 3000
pages (1500 sheets). Referring to Figure 10, the
notori zed media pick-up roller assenbly 626 pushes the
top sheet directly fromthe nedia tray past a paper
sensor on the first print engine 602 into the dupl exed
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sequential configuration along the straight paper

path. The paper 604 is drawn into the fast print
engi ne 602 by integral, powered pick-up rollers 626.
The position and size of the paper 604 is sensed and
full bleed printing commences. Fixative is printed
sinmultaneously to aid drying in the shortest possible
time. The paper exits the first MenjetT" print engine
602 through a set of pomereQTeX|t spi ke wheels 5
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to allow individual product itens to be uniquely
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manuf acturing and supply, facilitate the profiling of
product usage, and inprove the custoner experience.
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are herein incorporated by cross-reference. Optical
tags have the advantage of being inexpensive, but
require 1RB013-PCT 36 optical |ine-of-sight for
readi ng. RFID tags have the advantage of supporting
omi directional reading, but are conparatively
expensi ve. The presence of netal or liquid can
seriously interfere wwth RFID tag perfornmance,

under m.ni ng the ommi di recti naI readi ng advant age.
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dyEEE 2RIy Taylctips s F?Té’é*’r‘f‘ﬁ%lﬂtig'?“ Fé%z&ea@tbh Bresgh e T8 ol
Wible@h bag poge, frere@ikdin nREBTRGT & ferderigape tpow s <ap @flale aypptisal baFeye
Ahed inl4R Gl QS GLinRlh@l 10fD the. 64-bit EPC, refer to
Brock, D.L., The Conpact Electronic Product Code, MT
Auto-1 D Center (Novenber 2001), the contents of which
rein incorporated by cross-reference. EPCs are
I nt'ended not just for unique itemlevel tagging and
tracking, but also for case-level and 30 pallet-Ievel
taggi ng, and for tagging of other logistic units of
shi ppi ng and transportati on such as containers and
trucks. The distributed PM. dat abase records dynam c
rel ationships between itens and higher-|evel
contai ners in the packagi ng, shipping and
transportation hierarchy. 4.1 OWN TAGA NG IN THE
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surface is tagged, then the orientation of the product
doesn't affect its ability to be scanned, i.e. a
significant part of the |ine-of-sight disadvantage of
a visible bar code is elimnated. Furthernore, since
the tags are small 40 and massively replicated, |abe
damage no | onger prevents scanni ng. 1RB013-PCT 37

Omi taggi ng, then, consists of covering a | arge
proportion of the surface of, a product itemwth

OPt! Calh LS RUARD S bl toﬂahtrsgt@mmﬁ%@fagmom&hmybe

uni quel'y entiT1es

QU TR Rk bR, PP i, o PRl Bt e e

ciradD fpge fgm GEF’(’Dbafdeest"t‘PéW‘F“P@?ﬁ“%iD Wtaélﬁ@”&a‘é onge fittogat e

| D+ whi olwtanscAvane | denti fies the product code via a

dat abas@n Redsshp typEAE Bowd BbstpRghcibbr 5D inQ@Hoh®d Rasinlaldd scan events, e.g.

' Qx@mg&t ?&ﬁéﬁmqmméy dqqe*‘ﬁtew Mo Aiteh RS SH b BGH Qs abdVen the
ltem is sca{mec{ ag }Fom of fa?e IPoth%xed aJ{% hand- g %d%canner% Ena %@ medqo lémnrgtaulged groduct

er ac escr | ear
O‘Fﬁ‘f » Psifg Bothojpsgy - ba?ﬁfgtft Sé*’am‘@ 2R GRaBT F %tsedﬁ%twﬂ’ﬁ AUEGE Rt B
plertikatsievrgriered imge wifeggbreml printers. These may be add-on
i nf r ar eelshpamiinitigred 6, Wi iicdpeainert2s4 shie herithild Q@esr 2 tegmunichescan
t (ﬁ?ﬂo ﬂ@ﬁgdug Eeafprhijlc Bhe Bl@&(x& seh@@ﬁy lﬁ)ﬁﬂnfa(tnﬁﬁjmhﬁé proddft R evd RIS a peer
1{1 dl)cp :gel%g r(n%; sﬁgvnf 911 t9 L pr@dﬁ&i aﬂpﬁlﬁt{mageﬁg‘ ZEU tzv]ﬁth @rra?‘ m\ﬂlgﬁe&uhagﬁgl dBbata

e%rl%]?mducgsen elz,ﬁ S% e){am i, stcgk tacRement S\ﬁ&ﬁn a relaﬂore ma Fe r%%rde\é locally on

ICS may 1n
e%?tvltswr: h@j"db‘hset"ﬁe“’“t "étB’é‘l“faﬁt"" b%t?;‘it%ijt"h&a” "6 P°“ﬂ’ﬁ;9“°° TRt e
oxky of the variable portions, with other portions
s45 | | pmimas-8esebyewidasrerra@ns. 4. 2 OVNI TAGE NG As shown
in Fi gun@akdien ndaé RG] paScadib ioxodetﬁal kuffﬁm:als RerckbiciB@RY prib@tes the
&%‘kw@%u@m&ﬁ%&k ng' otbe'r {éﬁlaon uni que ObJ ect 1D 210. The
lect r %l;]re 1s 2 stronﬁ légs% tog) fnﬁe g’o netpzt%e comp?tlJB‘? prf%et tae rqx’aegrlgﬁl gg turns any

standar

CR5IPTE e B %"fa fa‘elb?%‘tﬂtﬂtated FRRPN YT SHoa et 1 ‘gtb P%ﬁbdet‘?e A
Tnicaimo et trag ey hein b fuiffesof 4 prefugisBospfeelistign drchde obipiie groduct
t tfemaiet df @drious kit @htritiopke Mfbinftiog SooBingd @ tciico) tegives; rered mwew; ©f-by
tcﬁt@st seﬁlcﬁgs ﬁstrucitm:ﬁ retﬁlnnolklcﬁg;i ﬂ%blﬁéll@ﬁlespcrn@ﬂid GbmphltiEi malddBe ownership
pd:eggrﬂ&lt lleg Juglll aE Wl c:Isy & Ls.tgl@I gjo&és Q‘Qlﬁ’%j %g\?dn\%ﬁ]tg@mt )feedbarﬁcigs messaging;
cgimluelcht}ewce coutr{f Liﬂ?n t‘ge other an% rﬂle Proﬁu%& &g&ﬁ%tﬂé% 111 the case

CERCNG S SRR s I P S—
shresfuned fortheftifepaption dplivery dpicr b ras POk eGHRS: Apkale’ oS
(e@iferickic@ 0 U@ Fequirkd) sohBricatianthf @e delivery deig: vebt imerfred onal  (2D)

posi t ’!’lﬁ RveB®n will Iﬂ@v e @@drinA w2 rrdl @ mmeffdllaﬁngteﬁ&plé‘su{oﬁva/&ﬁt will of

r g.gsl Qeq Pegiggd%la e]’klth%]a; @meo&%&% xﬁahy%ﬂ@l(f&t!n; Jifdht departing from the

ét’a 11|1v%n§10n asg ﬁne%% the aCB{}OmSp!g.FlFFchlm{s hin the

Hensronal Tegi on he surface in question
|s the surface of a physical product item 201, it is
Usafld to define a one-to-one mappi ng between the
region I D and the unique object ID 210, and nore

Seli cal |y the itemID 215, of the product item
v at..the.,mappi ng can be nmany-to-one
gmfél?gﬁQQQﬁm s ﬁ%m?qg utility of the omitag. For
exanpl e, each panel of a product 25 itenl s packagi ng
could have a different region ID 50. Conversely, the.
omitag may directly encode the item 1D, in which
case the region ID contains the itemI|ID, suitably
prefixed to decouple itemID allocation from genera
nehPage region ID allocation. Note that the region ID
uni quel y di stingui shes the corresponding surface
region fromall other surface regions identified
within the gl obal netpage system The itemID 215 is
preferably the EPC 220 proposed by the Auto-1D Center,
since this provides 30 direct conpatibility between
omitags and EPC-carrying RFID tags. In Figure 14 the
position 86 is shown as optional. This is to indicate
that nmuch of the utility of the omitag in the supply
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35 |l ogical structure, physical |ayout and semantics of
a net page tag. Wien a net page sensing device such as
t he net page pen 101 i mages and decodes an omnitag, it
uses the position and orientation of the tag inits
field of view and conbines this with the position
encoded in the tag to conpute its own position
relative to the tag. As the sensing device is noved
relative to a Hyperlabelled surface region, it is
thereby able to track its oWl notion relative to the
region and generate a 40 Qf timestanped position
sanpl es representati ve of s tinme-varying path. \Wen
the sensing device F a;jEEEAQBSPCT 38 pen, then the
path consists of a ceHgﬁZEEroﬁgs wi th each
stroke starting whe pen s contact wth the
surface, and endi ngriahe Nperer eaks contact with
the surface. Wen a stroke<is forwarded to the page
server 10 responsible Fi"%r;g ;é"fr egion I D, the server

retrieves a description of the region keyed by region
1Dp a@élithg sditi@rops, @bigphtr@icHhth0kiilel (Ns3r25 Atondl) it Poutald€20 BL) was

d %&g]iﬂﬂltnl of i ( llEgé l’ﬁ&{@({m}lcﬂhen hﬁfatmtr b«% cgﬁrﬁ&lrf&r@till ﬂ'ﬂ réacﬂ&lniigﬁesw
Jl)é&’f Fomj[;( pmper%urg dﬁuﬂ 9 wﬂ:rgegzakngl (%(}n ? Sf%r g:ni an%I ac?nﬁ acldzyT aud

¥%f£ ﬁa e server %
&g iatte aﬁd“%ifmtfii‘%fe OB R mehee g ﬁ°ea“'°3asadafk
h?ﬁé‘i"‘i"ipﬁ‘i@“(WB&%rrAG PRI NTING An omitag printer is
a digital printer which prints omitags onto the

.| abeim spraela@icRgs 6 (ACSH;48d-7. solzaﬁsmf;ﬂa@am o, B)h%iuct

b%%s%m Q%o‘ro@&h&é’ 5. 45k os%gdul?(ioo C%B'bi‘g SN O 2500,

assenbl y. I's a special case o a et page printer
601. It is capable of printing a continuous pattern of
offfff'afs onto a surface, typically using a

N&afH ieirdis{t-BthaligioV pidsceninadchiondathi gh- speed
environments, the printer,4ncludes hardware which
accel erates tag rendés i s typically includes
real -ti me Reed- Sol ggpn dj ngsf variable tag data
such as tag positio an& ¢ aalAlime tenpl at e- based
rendering of the a Ntﬂ@" rn4at the dot

resol ution of the prd ntiigad.y’ 15,.The printer nay be an
add-on infrared printer Wi ch prints the omitags
after text and graphiées AvePnbeen printed by ot her
means, or an integrated color and infrared printer

“ﬁiQﬁmBﬁ&Q&§u&@§mQ&ﬂh&f §m9$§ﬁknaﬁﬂ9m%&%B§Emﬁmm (15 mL) and
10

N N L S

n‘%i’flheé‘fi‘ﬁé“r"%‘f gt ‘b‘F”‘i‘“H Sy epis tyet tompraure il mpthee Hepl)
poetvidom srate t({0] L) et pddeddsldyly. Ot endtipepeiiswas Tilverg off aual washed with
Ofrhib g dri@fitbria boRI(1 M, fdter @A mbtifidl @ BieOk afd Hekk BdeRuRs pdRidr (854 kB 59%).
capability can displace an existing digital printer

c o nve n%)i ona F %/’?:e i ?r%sg £ Z%@%sﬁré, Ptrioir}%i{figtu&%'r ‘i??i? g*i Hzi g8} (E

tHe purposes of the foll ow ng di scussion, any

rBF G cdchipromefhmi.rif.} 1) Wtoole amsPioeinl b elso0s; 608 ni @R dwve);
t366 bt dogd®. printing onto the item packaging in
general, or directly onto the item surface.

Furt rnore, any reference to an itemID 215 is
?%hged to include a region ID 50 (or collection of
per-panel region ids), or a conponent thereof. 25 The

RsoRb&r 1S typically controlled by a host conputer,

whi ch supplies the printer with fixed and/or variable
text and graphics as well as itemids for inclusion in
the omitags. The host may provide real-tinme contro
over the printer, whereby it provides the printer wth
data in real time as printing proceeds. As an
opti m sation, the host may provide the printer with
fixed data before printing begins, and only provide
variable data in real tinme. The printer may al so be
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Alternatively, menory in the ink cartridge or other
storage nediuminserted into the printer nmay provide a
source of unique itemids, in which case the printer
reports the assignnent of itens ids to the host
conmputer for recording by the host. 35 Alternatively
still, the printer may be capable of reading a
pre-existing itemID fromthe | abel onto which the
ommi tags are being printed, ,assumi ng the unique ID has
b ] ,,Ja@k@}de during a
%somngghﬁ@ﬂﬁ %%@8%5%%&%g%%ﬁdsor exanple, the itemID
nay al ready be presem in the for Sgﬁ a visible 2D

bar code, or encoded | n RFID In the former
case the prlnter oo ..%bar code
scanner. In the Iat ase) t ‘can Iude an RFID
reader. | RB013-PCT ' S39N N rijnter may al so be
capabl e of renderlng ¢gmLL ot heg forms. For
exanple, it my be ca Cp¢ iIfting the itemIDin
the formof a 2D b de ~Of Printing the product

| D conponent ofFL% ten%l '% th m,of a ID bar
code, or of witing thesite a witable or
wite-once RFID tag. 4 OWNI TAG-SCANNI NG 5 |tem
i nformation typical P$fl ows to the *ffoduct server in
response to situated scan events, e.g. when an item
i & mixmrvAbTNIYIpalorynisn ¢ Oflynec2 wainsufusk aciBY, 2 phaes sptgsf e 50
i SC o1 30 RRATHS Raction Ebtuskivks agdaddrdpywise tadthel/chlbrefprm (9l 00 ink) yprepigjtate the
S‘ﬁ%&edﬂﬁt suﬂﬁlhtﬁt iigfd §al cantBOLA ald ®e Gesrigl shiENeks h@hspbnded in
S (é‘tgert]/&%&ﬁm{l@x ll’a@mﬂs %igrat;og am G2din e&x@%@iﬁhl@&gﬂéﬁg Eave 5 as a dark
s, ..U NQQGEUn A ser-based 2D scanning and 2D
ﬁﬁﬁ@ VEREET 5 d%F canning, using simlar or the same
technlques as enployed in the netpage pen. 10 As shown
| WVSiisgUR ©MEB, 12/ o¥th 934 vift fex PO RN = 25590 &rstss H-SHa d4en &
seamyer 252 communi cate scan data to the product
server 251. The product server may in turn communicate
%odugi itemevent data to a peer product server (not

@%hg%fmgﬁ%Vgﬂﬁi% M%E”égatlon server 250, which

néSPPY with rel ated product
servers. For exanple, sto epents within a retai
store may be recorded Iocaf n the retail store's
product server, but thesnmag nur @p s product server
may be notified once a ug$ ' is, 15 sold. 4.5
OWNI TAG- BASED NETPACE I p?oduct item

onm tagged provi des the sa evel of interactivity
as any ot her netpage. Thele a strong case to be
made for netpage-conpati bl e product taggi ng. Netpage

t @5 ride aigydﬁtﬁ (284 B4 1 Bidod Ges driditaD108°d/A dv@lgyfor 30 min before being

iLobiieh BNt lnﬁh% 95, ARG ALy 1S BlibalbdREIE [ b AGE 03 khahl) WD acBed VAR 1-
n}ngaé?l w]?%ﬁvfis ef1 heéted at ref]LuanLrl%m:? I%QHKP %!13 mat 3'5 %Esl%%ézd‘&eﬁ mﬂ@:@n heating was

agpmnaueeéee b rlde PSP RS B CR P g™ BF‘%"&%?”“ WP BRSSO S
v & e@tipScik (T TS5 oL ept! phirt stiginpeitas fopifesé ygiteknotyre 05 Yeinighy The resulting
I Ebﬁa frdd Gilrdre@ B and FWaMBdd @S metiatdl, Abdachiqpr efiuCt &), wug,enebgml and a small
B3 ot iS BN ke § D SILILRloR owief @R aL ls1opot | ces) ;
p ayi ng ganmes; entering conpetitions; nanaglng
ownership (registration; %u such as | Cass,
oBVIPoTR e S P UL R p%ﬂ%(’am?% e S
f?gggﬂﬁk; nessaglng, 25 and |nd|rect devi ce contro
on the other hand, the product tagging is
undi fferentiated, such as in the case of an
undi fferentiated 2D barcode or RFIDcarried item | D
then the burden of information navigation is
transferred to the information delivery device, which
may significantly increase the conplexity of the user
experience or the required sophistication of the ‘
delivery device user interface. The invention will now

whose | abel | i ng, packagmngdﬁg%ietu bn surface has been
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30 course be appreciated that this invention may be
enbodi ed in many other fornms w thout departing from
the scope of the invention, as defined in the
acconpanyi ng cl ai nrs. Exanples 35 Exanple 1

Tebal os[ 1, 4- bi s(phenyl t hi 0) ] pht hal ocyani ne (3)
1RB013-PCT 40 PhS j \'" SPh PhS NN N SPh 1 NH HN : -
Phi N NN SPh PhS /i SPh To a boiling solution of

3, 6- bi s(pbenyl t hi o) pht hal ongjrile (1.83 g, 5.31 mmol)
in 1-butanol (20 n.) was added lithiumnetal (119 ny,
17 mmol ) and then heating was continued for | h. The
reactjon m xture was cooled to roomtenperature,
dFPEd with nethanol (50 ni), water (5 nil.) and
a8dPogon gleqper (VIR L ispieplivigligtiayoetiey red for 1 h. The
product was filtered off washed wi th net hanol, water
and met hanol to gios as a darksoswed- br own powder

(409 ng, 22%. ' HNVR (;800 MHz 3): 57.06 (8H, s);
7.20-7.60 (32HF @

WV- Vi s-NIR (di chlcbnethard, 8. 78 ik M: 808 n3n (e =
150000); 721 nm (n =; 43509y =N51§ am (a = 13500). 10

Exanple 2 Tin(IV) N—Cu—N 7

teirakrs[1, 4-bi s(ph hiio) PP hal ocyani ne
dichloride (4) Ph§Ss \M hS® N N SPh iNSin CN 4
PhS N N N SPh,, SPh ol %olu &ﬁ netal -free
phthalocyanlne nnvlg
dlnethylfornan1de ( ) and 5 trlbutylan1ne (15

m.) was added ti'ff¥&5V) chloride % O nL 11 1 g 43
nnnol ) and then the reaction m xtur

F AP of o) AR G B0 REEH B S a"&‘é%‘r esdﬂ% %as stired
r 86M°¢ enperiat Theessgintimitae arrdfed (aeyvisp1o) etherfopprpfeRdl. BiP mls to
Wertotpftate(tik Qroditt) Thagpena@d trtd wal devwlted off A Ge wereninink tolidrgps SOpended in
V\aﬁrkfhiorlofoﬁlr(ﬁd lﬁfnf_,) aﬁhdno%ﬁﬂh@ﬂinﬂ\iiviﬁlhﬁxer, Retidd@ddBdns and acetone gave 7 as a

hxg&gg@ﬂg&bgmgghgmégwﬁa wat er and met hanol to give 4
ark stee -bl'ue powder (899 ngy, 85%. 20 'H NWMR

(30 . 5 7.28 (8H, s); 7.47 (I6H, d, J= 2.0
rEY"V'S‘?’HY@M%Cﬂ?éﬁm Wermasepng 1py-T 7. 80 (8H, ).

UV-Vi s-NIR (di chl oronet hane, 15.3 iM: 907 am (a =
18500609 ; 801 ma (a = 45000); 608 um (a = 15000); 356
Nk AU DO Q) isphr Dl b Hanthe rMRAB PCT

FPhS SPh

Phg % A=y SPh

A solution of the metal-free phthalocyanine 3 (243 mg, 0.145 mmol) and gallivm(IIT) acstylacetonate (356
mg, 0.969 mmol) in dimethylformamide (10 mL) and tributylamine (2 mL) was heated at refhux overnight.
The reaction. mixture was cooled to room temperature and diluted with methanol {50 mL). The resulting solid
was filtered off, washed with methano], water and methano] to give 8 (200 mg, 94%) as a greyish purple-blue

powder.

"Bl NMR (300 MHz, CDCLy): 87.25 (H, 5); 7.45-7.8 (40EL, m)
IRBOI3-PCT
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41 Su fonation of tin(l19

tetrabi s[1, 4-bi s(pherylthio)l phtl:al ocyani ne
dichloride HO, SOIH HOaS 1\ S S SBH S N' NS
NNSn-N/ 5 NC ~SNNNSHG®SI SJSSOH [/ \
HO3S 1 ' SOBH A m xture of the tin(IV) phthal ocyani ne
4 (141 nmg, 90.2 unol) in sulfuric acid (98% 2 nlL) was
stirred at 50 C for 30 min. The reaction m xture was
added dropwi se to ether/chloioform (9:1, 100 nL) to
precyiphiRadi@olbR@ancp s kR 9426h, 34sae supernatant |iquid was
decanted off and the resulting solid was resuspended
in ether/chloroform(9:1, 100 nL). Filtration and
washijpg W th ether and dichl oronet hane gave 5 as a
dark = greeni sh-bl ue powder (151 ng, 76% . W-Vis-NR
(DVMBO, 12.7 1M: 935 nm (a = 88000); 819 ran (s =
46000); (water, 14. 5 I\/p 847 nm (s = 10 47000) .

Exanpl e 4 Copper (11

tetrakis(1, 4- bi s(@@e 0) - at ocyam ne (6) Ph5
"SPh PhS N N N SPh Cust \ 8Ph PhS //
SPh 15 Copper (11) ch i de_di N dr% 250 ng, 1.47

mol ) was dried at 1001C/ N f 30 m'n before
being dissolved in 1 b t ;ﬁL
368|s(phenylth|o)pht al m.{rhe(l 014g 2.94 mol)
was added to the 1- tanol I ch t hen heated at

reflux. Lithium-e (24 5 komas added and
then heating was cont@ed The reaction
npe

m xture was cool ed tQsr6OoMte e and diluted
wi th met hanol (50 ) and acetic acid (17 M 5 n)
artrtra s i gl s @omthiaedionpinrdgpbsure to air
overni ght. The resulting 20 solid was filtered off and
WASRRE o ghhﬂﬁﬁﬁmtyamdg Mﬂkﬁ&é@'a% Jn«ﬁo ?9‘4? }nﬂol)(@suﬁunl\&m (98%, 2 mL)
V\@Jsgt[n‘hd a%t“!g % arI] ereactlo xt‘u.re wap a%de wise b 1 r(}c%Ioroio ?% SUIB leni)
aa R wabadico o “(%M “B185 .
LI\/P%?*Pé*a‘NPeFE*“’g‘ai E?ﬂ%“%%%ﬁ”éf‘n“@s deyﬂtffz’ffmwhe epgenEf e reuspended
7B RO IR A0 Ly Firam @R pshinapgih cthes fichioEomethap GETFYone gave 9 zs
1RBOPB P&k 32 mg.Bsegnpl e 5 Su] fonati on of copper(11)
tetrakis/7, 4- bls(phenylthlo)JphthaIocyan|ne

UV-Vis-NIR (DMSO): 833 nm.

Example 8
3,6-bis(4 -metfyithiophenyl)phthalonitrile (10}

.
8
CN
10
CN
o
Me'

To a suspension of dried potassium carbonate (12.3 g, 53 mumeol) in dimethylformarnide (75 mL) was added
p-thiocresol (8.45 g, 68 mmol) and then stirring was continued at room temperature for 30 min. 3,6-Bis(p-
toluenesulfonyloxylphthaloenitrile (15.0 g, 32 mmol) was added in portions and then the reaction mixture was
stirred at room temperatire for 2 h, Water (150 mL) was added to the reaction mixture and then stirring was
comtinued for 30 min to precipitate the product. Filtration and washing with warm water and a small portion

IRB013-PCT
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5 HOBS SObH jON H2S S S/ SCaH S NNNS NCe-N7 S
NNSHO®S/ SSSOH / ~ HOSS SGBH A mixture of the
copper (11) phthal ocyanine 6 (373 ng, 0.259 mml) in
sulfuric acid (98% 5 nL) was stirred at 50 C for 45
mn. The reaction m xture was added dropwi se to
ether/chloroform (9:1, 150 nL) to precipitate the
product. The supernatant |iquid was decanted off and
the remaining solid was resuspended in 10 _
CLORE RGP et e o B 5 A By e B s
a0, 2P kangfrewseni?os ALY s 1%6%%7?%)(&8@813 h‘ﬂ?“’ Yy
U-Vis-NIR (DVBO): 785 nm 702 nm 486 run. 15
Exa mmirgsobv@abbdi,y 8237148, 5); 6.88 (24, 5); 6.95 @H, d, J= 8.2 Hz); 745 (4H, d,J=8.1 Hz).
tetrakis[l 4- bi s( phenyl t hi 0) Jpht hal ocyani ne hydr oxi de
8|AF)§ PhSSPh PhS N NN SPh NG-N 8 PhS N N iN SPh
¥8ph A solution of the netal-free phthal ocyanine
3 el Ry (O P S AR Y | i uing( 111)
acetyl acetonate (356 ,.ng, 0.969 mmje) in

dlrrethylforrramde(lo andtr tylamine (2 nL) was
heated at reflux o”ﬂi’ e reggtion mxture
was cool ed to room erat and uted with

nmet hanol (50 nlL). The esu ,4, vvas filtered

of f, washed with neth
8 (200 ng, 94% as a
""" MR (300 M 3z, 3k: ( s) 7.45-7.8
(404 m. 1RB013-P 3

| chI or onet hane) :
842 nny 532 am 3%8 nm ROS SOBH HMBS \ S
SOBH S N NN ICH I\I- 9 S

Me'

ijﬁanol to give
- bI u powder. rH

Mea
P

Lithium mestal (536 mg, 77 mmol) and 1-butanol (20 mL) were heated at reflux until all the lithium had
reacted. 3,6-Bis(4’-methylphenylthio)phthalonitrile 10 (1.15 g, 3.09 mmol) was added to the boiling lithium
hutoxide solution and then heating was continued for 1 h. The reaction mixture was cooled to room
temperature and methanol (40 mL), water (10 mL) and acefic acid (17 M, 2 mL) were added and then stirring
was continued for 1 h. Filtration and washing with methanol, water and methanol gave 11 as a black powder

(712 mg, 62%).

UV-Vis-NIR (dichloromethane): 8§18 nm.

Example 10
Gallium(Ill) tetrakis{1,4-bis(4-methyithiophenyl)Jphthalocyanine hydroxide (12)

TRBO13-PCT
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‘t he renmai ni ng SO|Id

HCaS / S S SOH HO038 ' SGBH Suljonation

ofgal liwn(l11)

t ei raki s(1, 4- bi s(phenyl t hi 0) Jpht hal ocyani ne hydr oxi de
5 A mxture of the galliun(Bl) phthal ocyani ne
hydroxide 8 (285 ng, 0.194 mol) in sulfuric acid
(98% 2 nL) was stirred at 50 C for 45 mn. The
reaction m xture was added dropwi se to

et her/chloroform (9:1, 100 nL) to precipitate ‘the
product. The supernatant | #4ui d was decanted of f and
s _resuspendegi in

et her/chl orof orm (9: 1, trati on and washi ng
wi th ether, di chl of ape ck'ace egave 9 as 10

e

a grey-blue powder i s-NIR (DMBO) :
833 too. Exanple 8 15§ N WS\ ¥

3,6-bis(4 -methylthio ¢gqmih oningple (10) M S
CN10 CN~S M1 [/ susp Shston of dried

pot assi um car bonat e [

di met hyl f or mam de, | qggggﬁt%mghlocreso

(8.45 g, 68 mml) and gzgf was continued at
roomtenperature for 3 n 3, s( p-

_toIuenesulfonyloxy)pﬁ?halonitrlIe (£5. 0 g, 32 nnDI)
was added in _portions and then_ the rea
RSt B il R o OO T e 2T P iyl <R 1

el )14 vermolii) dfeeihyifeymantide (1P eb b BHWWP%T@F%Jﬁ%&%?%%ﬁm“°wmgm
Sheirga¢ribrgxwErSs coglaid roamieglerfngy 2n@Blutedtwith pethorobeq ndi)-Thrtresuling glid
REsQatgtorFivabied Rithi R Randl MehteyVas Riethgol\W dinld 1NVADTMNBE@ Bs aadad] parple
sdll portion [1RBQ3-PCT 44 of ice-cold methanol gave
a solid that was sucked dry. The dry solid was then
washed with et her/hexane ég 3 ang n$§€?§80
(ERER 9 Mgz Cfisy; 8 24324l 9 87 5)7%%“553 g pdfe Y Fow ™ *
Ppowder. 'H NWR (300 MHz, CDCl,): S 237 (6H, s); 6.88
(2 Mis-188 (dicBudbthdndtd32 eh, 53§=m. 8. 2 FE); 7.45(40, d, J= 8.1
13z). 5 Exanple 9 Tetrakis[l, 4-bis(4-m

¥k] i ophenyl ) Jpht hal ocyanine (1) Me Me Me S~ M

Sulforation o'y[;vlaﬂ'_l s {TEL) tetr]}zs[ 1,4 bzs(§ mbf!’qzhlia’}'he%l)}phtialol\q{gnié hy%roht[t% Me ' Czne

SOaH HOSS,
CL jay
Hoas R ;/Q

N /0[—1 SOH
N—~G:a~—N D 13
: _-
HO4§ QJ N : S0sH

\\ 5 & N 1 \/
]
Me & S S, / Ma
== N
L 4
Me \so:.,H HO5S Me

A mixture of the gallium{IIT) phihalocyanine 12 (37t mg, 0.235 mmol) in sulfuric acid (98%, 3 mL) was
stirred at 100 °C for 1 b The reaction mixture was added dropwise to ether/chloroform (9:1, 200 mL) to
precipitate the product. The supernatant liquid was decanted off and the remaining solid was resuspended in

ether/chloroform (9:1, 150 mL). Filiration and washing witk ether, dichloromethane and acetone gave 13 as
a grey-biue powder (421 mg, 81%).

IRBO13-PCT
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15

Lithiummetal (536 ng, 77 nmmol) and 1-butanol (20 ni)
were heated at rellux until all the lithiumhad 10
reacted. 3, 6-Bis(4'-nethylphenylthio)phthalonitrile 10
(1.15 g, 3.09 mmol) was added to the boiling lithium
but oxi de sol ution and then heating was continued for 1
h. The reaction m xture was cooled to room
tenperature and methanol (40 i), water (10 nli) and
acetic acid (17 14,2 nmL) were added and then stirring
RS vaQbk (D46 Hseh RE. 1 h. Filtration and washi ng wth

nmet hanol , water and nmet hanol gave 11 as a bl ack powder
(712 6299 . 15. U V-V is-NHH (di chl oronet hane): 818
aﬁ-fmmpggﬁ le 10 20 Galliun(l11) tetrakis[l,4-bis(4-m
epnywa%¢w@ﬁéﬁ®«ﬁm%m%HﬁFﬁ%@%ﬂvﬁ@Mﬁ?ﬂrox.de (12)

| RB0O13-PCT 45 M Me I\/Eﬂ; S\S M_NN/O NG-N 12

NN/NM/ S\ / I\/El\/b Iutlonofthe
nmet al -free pht hal ocy 406 M@72 mmol ) and
gal liunm(l11) acetyla onate 33 1.45 mol) in

di met hyl f or mani de (10 nijl . ! r|butylamne(3 L)
was heated at refl ux oy nnghi'u_- reactai on m xture
was cooled to roomtenp a\ur 3 AdYdiluted with

met hanol (50 ni). Tdmésul ’ng sol™ was filtered
of f, washed wth ;&zs and hanol to give
12 (407 nmg, 95% as ad owder. 'H NUR (300

ML!-, CDCI3): S 2.42 2 . 81-1, s); 7.26
(161-1, d, J= 8.0 FB) 7 68 (1611 J 8.0 Hz). 10

UV- V] Sc ON!T%I-EBclp]fthaloc mo )0 .20 H"EDE) %mcopéeﬁé) hiflde dilyydrate (1.57 g,
e

t éfl}- 'aIqu)SI[ clune&wl@rngx(u&e |fosfﬁlrbe ﬁt The rTactwn rmxtlurfr:1 \é as diluted
h it msdiane(60 ipanSEREUHEESd NS ﬁ]wd R@ was rgthﬁoleateNm@gfthanol to
St 4 aralNaraoiNpdrBerkd@BfE, BN N N S SCH Me I\ / S ~/ 5

Me A\ 3H HGsSIC

UV-Vis-NIR (dichloromethane): $06 nrm, 527 nm. (NMP): 798 nm.

Example 13
Sulfonation of copper(ll} tetrakis[1, 4-di(4-methylthiophenyl) Jphthalocyanine

SOsH Hoas

r;l SOQH
)
.@Q« 4 ;@ s
HO5S ,{, 303:-1

o O

A mixture of the copper(II) phthalocyanine 14 (225 mg, 0.145 mmol) in sulfuric acid (98%, 3 mL) was
stirved at 120 °C for 2 h. The reaction mixture was added dropwise to ether/chloroform (9:1, 200 mlL) to

precipitate the product. The supernatant liquid was deczmted off and the remaining solid was resuspended in

IRBO13-PCT
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20

M HMSO 15 A mixture of the galliun(lIl)

pht hal ocyanine 12 (371 ng, 0.235 mmol) in sulfuric
acid (98% 3 nL) was stirred at 100 Cfor 1 It The
reaction m xture was added dropwi se to

et her/chloroform (9:1, 200 nL) to precipitate the
product. The supernatant |iquid was decanted off and
the remaining solid was resuspended in
ether/chloroform (9:1, 150 gt). Filtrati on and washi ng

V"Ltﬁepchﬁxfof&ﬁnr o, @éo%hl ?ﬁg“?&m&@%‘i@@m egg eltﬁlmg&negav £d ABonagve 18 as
e ny 013- PCT 46
?%/}powi%i(h&('ﬁl\@é) 863 am Exanple 12 Copper(I1)
tetrakis[1, 4-bis(4-nethylthiophenyl)Jphthal ocyani ne
( THYisVER OMSONE2 MEPPARNS2E Mo S\ - NNCu-N - 14 N NN
SoMIl SM M M 5 Amxture of netal -free
phL.Agk pcyanine 11 (306 ng, 0.205 mmol) and copper(I1)

C?kgw%ﬂf?%MQ%@&&%%M&%@Zﬁg 9.21 mml) in

ormanri de ) was stirred at 50 C for 4
h. The reaction n1xtum& pas diluted wth nethanol (60
ruL) and the resulting d was filtered ofd washed
w th nmethanol, water and nefhgpol to give 14 as a
dar k- brown powder (248 ny, % . 160 UV-Vis-NR
(di chl oronet hane): 306 am Nnm (NM'): 798 ran.
Exanpl e 13 Sul | onati on Bpper (11) teh-akis[l,
4-di (4- et hyl t hi ophei p % ht hal ocyani ne Me SOSH HO$S
M M\ [ ~~ RM HgNS$OH NCU-N15 HX38 S

NpdN NpeadsicdQBlHea Massiloh barbShath (734 § 53 mrnonMedimefhy kB3 Side( SOMEL) WS added
~méthaoxythiophenod (3.0 g, 36 mmol) and then stirring was continued at room temperature for 30 min, 3,6-
Bis(p-toluenesulfonyloxy)phthalonitrile (8.18 g, 17. 5 mmol) was added in portions and then the reaction

. mixture was stirred at room temperature for 72 h. Water (150 L) was added to the reaction mixture and
then stirring was continued for 30 min to precipitate the product. Filtration and washing with warm water

and a small portion of ice-cold methanol gave 16 (4.54 g, 64%) as a bright yellow powder.
TH NMR (300 MHz, CDCly): § 3.84 (6H, s); 6.84 (2H, 5); 6.95 (4H, d,J= 6.7 Hz); 7.45 (44, d,J=6.7 Hz).

Example 15
Tetrakis[1,4-bis(4-methoxythiophenyl)]phthalocyanine (17)

MeO, Ohe
o QU S5
Qi O
o
S ;;, \N =N )
—
@QJH »
\
S N /N =N 5
: 868 : Oe
OMe

MeQ

Lithivm metal (423 mg, 61 mmol) and 1-butanol (30 mL) were heated at reflux until all the Lithium had
reacted. 3,6-Bis(4’-methoxyphenylthio)phthalonitrile 16 (1.027g, 2.54 mmol) was added to the boiling
lithium butoxidé solution and then heating was continued for I h. The reaction mixture was cooled ta room
temperature and methanol (40 mL), water (10 mi,) and acetic acid (17 M, 2 mL) were added and then stiring

IRB013-PCT
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15 A m xture of the copper(ll) phthal ocyanine 14 (225
nmg, 0.145 mmmol) in sulfuric acid (98% 3 nlL) was
stirred at 120 C for 2 h. The reaction m xture was
added dropwi se to ether/chloroform (9:1, 200 nL) to
preci pitate the product The supernatant |iquid was
decanted off and the remaining solid was resuspended
in 1 PBOL3-PCT 47 ether/chloroform (9:1, 200 ni).
Filtration and washing with gt her, dichl oronet hane and
0
6&?{}(}2@%‘? %V} G D%?géja ﬁmgf%ft\)vasafﬁterefl fg V\q washeg %glgﬂeﬁylbl \%Q xgertrhrz;:ioleto
14W817&61bb¢k§("¢”i%‘t‘31@6{“}/t hi opher ryI ) pht /i al onrt r| le (16)
MOS CN16 CNS MO C To a suspension of dried
POf; AHRIINBALDIROY: €3.£27248%:),9.50 G MK YH,id[V = 8.7 Ha); 7.68 (16H, d, J =
d| hylfor mam de (50 nlL) was added 10

’hoxyt hi opheng 36 nmol) and then stirring
\Négf dﬁ%ﬂ‘ﬁ%ﬁ% éfm”r%)d‘%ﬁs’tgle“ﬁ’%erature for 30 nin. 3,6-
Bi s(p-tol uenesul fonyl oxy) phthal onitrile (8.18 g, 17. 5
nednplewls added in portions and then the reaction
MiCespbHI@re RS 1, B bl (1 BithyRibphE-QpFRriieyeper (88 ure for 72 h.
Water (150 nmlL) was added to the reaction m xture and
then stirring was cdffhinued for 30°fin to precipitate
t he product. Filtn{egti g W th warm wat er
and a small porti on e gave 16 (4.54
g, 64% as a bright rH NVMR (300 MHz,
ChCl,): S 3.84 (611, ; P8 s); 6.95 (411, d,
J= 6.7 Hz); 745(4H—' . BEx@&nple 15
Tehaki s[ 1, 4- bi s(4- met hazy\ thop enyl ) ] pht hal ocyani ne

(17) MeO OV MeO ;@/bve t 14NH HN 17 S
NN_NS MOI| Sgb sl @eLi t hi um et al
(423 ng, 61 nnnol) an bu no 30 niL) were heated
at reflex until all t i thium Mo

A mixture of the metal-free phthalocyanine 17 {412 mg, 0.255 ramol) and copper(l) chloride (1.27 g, 13
mmo}) in dimethylformamide (10 mL) were heated at refiux overnight. The reaction mixture was cooled to
room temperature and diluted with methanol (60 mlL). The resulting solid was filtered off, washed with
water and methanol to give 18 (120 mg, 28%) as a dark purple powder. The product had low solubility in
most solvents {dichloromethane, DMSO, DMF, NMP).

UV-Vis-NIR (DMSO): 791 nmt.

Example 17
Sulfonation of copper(fl) tetrakis/[1,4-d -(4-methoxythiophenyl) [phthalocyanine

MeO, SOQH HOSS

Hoas i E

N—-—Cu-—N

SOaH

-2

H035

MeO 2{%

MeO so H HDaS Olle
IRBO13-PCT
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reacted. 3, 6-Bis(4'-nethoxyphenylthio)phthalonitrile
16 (1.027g, 2.54 nmmol) was added to the boiling
['ithium butoxide solution and then heati ng was
continued for | It. The reaction mxture was cooled to
room tenperature and nethanol (40 nL), water (10 nl)
and acetic acid (17 M 2 nL) were added and then
stirring |RB0O13-PCT 48 was continued for 1 h. The
resulting solid was filtereg off and washed with
nmet hanol , water and nethanol”to give 17 as a bl ack
powder (604 ng, 63%. 'H NVR (300 MHz, d6DMSO): 8 3.82
(24H, s); 680 (8H, s); 7.10 (16H, d, J= 8.7 Hz); 7.68
( BGditurechf thekopper®) BthBocydmide, 18 (JO6 b, 63-1 NP iff DIYEO)cid (B nipryras Gl
r iathb SRl 10N Th AN Rixth® waORL lifobvhisk to ether/chioroform (9:1, 150 ml) to
i@f B (51106u€]} Bile SodialdR k%uﬁ%ydteaﬁtﬁ BR&R ﬁlwe.)lalmm,g QLM REXABLAR in

hgr g il mmﬁb da%wnh f%erﬁ;c mort;( ur?neé an% %:eto ga§e llblas'
Fﬁ%bW*E%mﬁﬁﬁﬁﬁﬂgé&anlne 17 (412 ny, 0.255 mol) and

copper(l) chloride (1.27 g, 13 mmol) in
di net hyl formam de (10 nL) were heated at refl ux
overni ght The reaction m xture was cooled to room
tenperature and diluted with nethanol (60 nL). The
resulting solid was filtered off, washed with water
and nmethanol to give 18 (120 ng, 28% as a dark purple
powder. The product had | ow solubility in 15 nost
sol vents (dichl oronet hane, DMSO, DWVF, NWP). W-Vis-NR
(DMBO): 791 rim Exanple 17 20 Sul fonation
of copper (11)
ten-al ds[ 1, 4-di - (4anet hoxyt hi ophenyl ) Jpht hat ocyani ne
MeO'/SOSH HO85 OV ::' S S N\NNS SOSH\ Ncu-N/
19 HO35, SNNNSSOHMOI~r\ // S SU Ow
McOL \ SO3H HO33 Ove [ RB013-PCT 49 A nmixture of the
copper (11) phthal ocyanine 18 (106 ng, 63.1 pnol) in
sul furic acid (98% 3 nL) was stirred at SO C for 40
mn. The reaction m xture was added dropwi se to
ether/chloroform (9:1, 150 nL) to 5 precipitate the
product. The supernatant |iquid was decanted off and
the remaining solid was resuspended in

RBO13-PCT



ether/chloroform (9:1, 150 nL). Filtration and washi ng
with ether, dichloronethane and acetone gave 19 as a
bl ui sh bl ack powder (126 ng, 82% . 10 | RB013-PCT 50
CLAIMS 1. A phthal ocyani ne dye of forrmula (1): Arts R-
Ar2 Are, A3 NNNS NMN | A7 S NNN S¥%\r4

Ara, Si S'Ar5 (1) 5 wherein Mis Ga(OH); Ar', Ar2,
Ai, An", Ars, Ar6, Ar' and At' are selected from
phenyl, naphthyl, pyridyl, fursnyl, pyrollyl or

t hi oplyemyl| , each of Ar', Ar2, Ar}, Ar4, Ars, Ar6, Ar'
and Ars being optionally substituted with 1,2,3,4 or 5

groups, g%a%gyalg@gpoggﬁmf)bel ng i ndependently sel ected

fromCr.1 , 12 al koxy, a-12 arylal kyl, Cy"
10 aryl al koxy, - ( OCH2CH2 )t a6, hal ogen, ani no,
hydroxyl, thiol, -SR, -NR I tro, phenyl phenoxy,
- CO2R", -C(O)R", 0@, -S -C)Sog'Ar NHC(O)R'

onift akilHN sil fonic acid salt

meger to 5000, R6 is
; and R are

en,sCl -12 al kyl,

rein at| east one of

-CONK'R', -CONR'R', sul
and sulfonamde: dis
FI, C .s alkyl or C(OT§.-
i ndependent |y sel ected
phenyl or phenyl - Cl. sadl kyl ;
Art, Ar2, At, Ar, Ars, Ar6,S Ars is substituted
wth a sulfonic acid or ar su niacid salt. 2. The
dye of claim 1, wherein at a(t one of Art, Are, At'
Ard, Ars, Ar6, Ar' and At' is Substituted 20 with
-850, wereiherein:  Zis H Li, Na, K or
N (RmscRyGR )(R); and R, R R, R may be the sane
or dif }\e A @nﬂ ave. \pdenendsen: hxnyxzslﬁ{mﬁ;lt gr%ylffﬁrggﬂ ot iy or
c(.ijye o?phen%/ edch otfli‘ mﬁre)k/e?kggﬁg_cﬁr ? 2ing op%‘rnﬁlysukntuted mLZl 2, 40 5
Ar s, 2roppsghe ‘W‘t"h gla‘ﬁﬁ‘““}ﬁ\l‘“%ef’?“%e“@d%%‘ﬁ‘i fPE?tCe'a“]% (flﬁ a’é‘}"y Sul a’fyiﬁ'ﬁ’f‘ &z
i dir:.@ﬂxoxa -SWHIGHRIOR". @b dalegl gminofydrokH ghighy ", 3R RS |nigp: phe@, phenoxy,
Whi claoirs -@brf, osdBiut, aso(gk, Lba.r", INRBOIKS - CONR'RY, ~-CONR'R”, sulfonic acid,

sulfonic acid salt and sulfonamide;

d is an inleger from 2 1o 5000;

R?is H, Cy.g alkyl or C(O)Cyg alkyl;
15  R"and R'are independently selected from hydrogen, Cy.ipalkyl, phenyl or phenyl-C.s alkyl;

wherein at least one of Ar?, Ar%, Ar, Ar®, Ar°, Ar®) Ar' and Ar® ie substituted with a sulfonie acid or a

sulfonic acid salt.

2. The dye of claim 1, wherein at least one of Arl, A, AP ALY At Arb, Ar” and Ar® is substituted
20 with-SO:7;

wherein:

Z is H, Li, Na, X or N*(R™)(R"}R*)}R"); and

R™ R", R® R' may be the same or different and are independently selected from H, C; g alkyl, Cq 1y arylalkyl

and Cg.jp aryl.
25

3. The dye of claim 1, wherein each of Ar', Ar%, Ar*, Ar*, A, Ar%, Ar” and Ar® is substituted with a

sulfonic acid or a sulfonic acid salt.

4, The dye of clatm 3, which is of formuta (III):

IRBO13



51 $BZ \ /SBzZ / $ $/SBZ ZABS, NNNS | NMN
- ~SNN-~N$SBZ SSzZ®BS ~ (\ s@Bz z&@BSs (I11)
wherein: Zis H Li, Na, Kor M(RM(R")(R)(R); and
R", R, R, R may be the sane or different and are

i ndependently selected fromH, Cg alkyl, C& 12
arylalkyl 5 and C6.12aryl. 5. The dye of claim4,
wherein each -SO3Z group is at a para position. 6.
The dye of claiml1l, which is a&fi formula (I1V): 10 R

Rt SC3z ZOS$~ Rt SSR‘ ZBS S N "$zN S\ SGBZ

NNMN \ | | %4 sS ; ||3 N~S®BZ R1 R
V] R SGSZZGSSBRt Zis H Li, Na,
Kor N(R")(R')(R SRZ may be

the sane or difims and ar hdepend ntl y sel ected
fromH C a al kyl, ar yl-ad ky -12 aryl; and

s N N
== | 50,7
\ y Y 3 =
Z05S ==
\ 4 Vs S0.Z
7055

wherein:

Zis H, Li, Na, K or N*R™(R"(R*)RY; and

R™ R, R* R' may be the same or different and are independently selected from H, C, .z alkyl, Ce. ;2 arylalkyl
5  and Cg,zaryl

5. The dye of claim 4, wherein each -SO.Z group is at a para position.
6. The dye of claim 1, which is of formula (IV):
10
R i
=y Oa 20584 \
N /
1
R / R
\
2038 N SO3Z
1
1
N—M—
':
SO;,Z

\

Y
N
P

780527 70,8

wherein:
Zis H, Li, Na, K or N*(R™(R™R*}R");
15  R™ R R°, R'may be the same or different and are independently selected from H, C,.4 alkyl, Cg 2 arylalkyl

and Cg.pparyl; and
IRB013



I RBO13 52 R is selected fromC.@al kyl, Cr.32

al koxy, Cn.12 arylal kyl, Cr-r2 aryl al koxy,

- (OCH2CH2) dOR, cyano, hal ogen, am no, hydroxyl,

thiol, -SR, -NR'R', nitro, phenyl, phenoxy, -CX2R',
-C(OR', -CCOR'", -NEC(OR, -CONR'R'or -CONR'R'. 5 7.
The dye of claim6, wherein R is Cl.6alkyl or Cry

al koxy. 8. An inkjet ink conprising a dye according
toclaiml. 9. An inkjet printgr conprisi ng a

pri ntsbeggtea :ﬁmfcll luaugl EQTRHN! t:c Cabid M, Himt@ty <@@qséﬂ2)qste ofafdk

reservoir 10 rein P reservqir
conpiPgd §'“‘5‘h*‘YFWE '816" P*hk“%f% c%tt"oﬁheﬁﬂ PP‘*B""& r‘é‘i’ ’ﬁw @‘0)50 OCR

i Nk SESDR dgeNF o -&ANRRkj et printer, said ink

cartridge conprising an inkjet ink according to claim

85 1P 1] TnehySHBSEJ AeSin ROVE, NikyR: ﬂmo@c cording to claim

| disposed thereon. 12. A nethod of enabling entry of
data into a conputer systen1V|a a printed form the

f or n cont" AT Wy He e ELUHHT €™ 'nf or mat i on and

machi ne-readabl e coded data, the coded data being

i ndicat i ek priater conghenip b prijtheadifs fitidyonufvoiripnaniiglat Bfst oge ink reservoir,

Db Ur kit Hia Qfead RF BLQOCH RIS ingd int B&ahPb Mimb.ne net hod

i ncl udi ng the steps of 20 receiving, in the conput er
f)(;;;lr%g: ﬁf\u l{l.l\ﬁ:al tng% ?or %n ntkyt pl‘rl] Oef sa?!\{ék%%&l?gl: c[gtgt%n%ng an inkjet gi?fta:cc%rdiu%?a claim
t he %en5|ng device relative to the form the sensi ng
devi ce, when placed in an operative position relative
to tihe foumagengk at:kdagdil Relinn diseat hargn. dat a usi ng at

| east some of the coded data; identifying, in the

conpat erA syist @magingkafyrooda tnlh e cdmphr adn ving pahaet! Bym, @t formeagihing
one hitha@ ketliatfintdr hﬁm‘fa&f]ﬁ}:hnﬁﬁﬁhabid. cﬁHec&fa@, e toidd data bblﬁ\g itdl@ive of an identity

co mHtLeg&*m SN §Ita%maht9t;t relex%;‘?!:g oint: ik fogg thE Q&noc‘j 1%.1'&3‘9;@' SQ& old ata

%gl d c rogl gi‘\:'uag fx the co!;n u%l slys!:tem zmd%tom fx ﬁuzsm%(gavwe uIJdic:?nn até tegardmg !he identity

accOF Byt oPogty Pfrﬁei‘i“s“fﬁ g ‘C"'}C{eli"r'é*t B SHAB I Ty Ve RES e
of  deetedye Pty rdptive Gridyre geng i teerindigiting dgfa ysing hlesidornfegt tpcoded s
f or m conteaifmiznghe dytgvediysiee ad aboh @e ibdrkiog dymti i@ or@ gk of the form; and
machi ne-ieAdah G GRER:yEa] AleasdshiR o LR GRGk LA @as D RlaldJo the at least
isndlog;%tlé ve of at least one 30 field of the form the
met h rein satc‘:coc}'I (!Jatra]gom hs?q S{R ag)sorbm di eancorgm Vclrlarl] | n the .
conrpuet er system and from ensi ng devi ce i ndi cating
data regarding the at | east one field and including
nmov éfrent rekgpdet soekeercehy niglathinty erveipiter yemtvia e prisiehiginly febe yineleing
r el atniavi@ad{o® infol@idh@rdmRzchindi@adab® @RIGidNg thekedel G beivglir@itati RO IAEIEhst one
el alid i B 19, deMRndaGlmin,@RNGERL I Ng the data regarding

sai d at chﬁ%tm tgellgnqj !er%%sgmlah‘alfr&ga s@kmg dlevecg%lca%l(?gmgta a.rd%{'tﬁe at least

cod glg tu(e:lJ aE]da g Udl{l% n ?e?t?nrt aﬁeé n(% mgvement o?th m%] vxce %lauve to thg orm, the
ve I'n I'n

novelrren
t he Seé%lﬁffute hepPad g ve fprthe ey §‘t“er§‘69n’"§’ gt fe%%‘f‘ﬁtfa‘? i‘ﬁ Btst"ét el gpins at
dat Basigenejof thepcadeddate g1d peperatipy tig dagt reghrdipegts own@eméng Ielhtde to the form; and
3dher ei N ifgpethe GOBEAmEalsPRAMPE GRS s@ndlckinalbs GhitkiRgo B)et least
accgging to claim1l. 14. A nmet hod of enabling entry
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andgfsiom a sensi ng 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 |east sone of
the coded data; and (b) recording, in the conputer
system and using the indicating data, infornation
relating to the product 5 item wherein said coded
data conprises an | R-absorbing dye according to claim

1. 15. A nethod of enabling retrieval of data froma
conmput er systemvia a product item the product item
having a printed surface conta% i ng human-readabl e
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oper @111:6}‘31\4 gndrg&&il dgti (Qﬂpr{se@ JmQ}tl !1b¥0@31r& de tlt.lac@du@ EOQQIH’lqt ite m
generating the indicating data using at |east sone of

t he coded dat a; ) retrievin in the conputer m.
and Usi ng ™ o ﬁg‘“ééet‘ﬂeﬁb"fﬂ?gt&&“ga?"h?ugrr P‘Fﬁf’lv%gpcﬁd@“[e i t%ﬁmﬁlg tem

t he lpp@dlamed suffige qo@tmg hlﬂﬁlﬁree(d@)a i awtmtd Imﬁc@me Lquﬂﬁ]ccidcﬁléata the coded
@0 NPpdata Bding Gt b agiigltity @ tha prodody fiepuibe ngbedirgieding this geps of:
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devi ce an ein sai d coded dat a

6f th \MQ%
co n.p%eneraténg emdn.}lo tﬁg dabaueurg eastsoage 5 Eoceor g to cl ai

| RBOQ[)S retrieving, in the computer system and usmg the 1nd1catmg dafa, information 1elat1ng to the?f)roduct
15 item; and
(c) outputting, from the computer system and 1o an oulput device, the information relating to the
product item, the output device selected from the group comprising a display device and a printing device,

wherein said coded data comprises an IR-absorbing dye according to claim 1.
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