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t y p ic a lMoQ@ErH@&?pnnthb§ {hpeprémyd nggls T éeréltatgl neQ) d Hi'%r'labelsm Inkjet

orr i
Fm‘z Dg 1S %rf erre(? pnmargy forp t?}ggl S%% dﬁow cos??ng) Nink m%@%anwwattehba ﬁfor
O] FReSo 5. g o T 5 O e RO i o
prtibieroded dyipe Roayinrg preresy Thieranivioizetidn offe ik duting the pripfing prizkse
I Nikcessifefpersyated-tased igk @BP@DL. Abdordinglleisis desitabicthat thak dyedv@d inAdpage and

u SlQﬂer]bb‘Slm Y drSshibibi€for ﬁrﬁull&h@@ntdhﬂ@blﬂ ﬁﬂcoﬁyo@tlcﬂﬂgd a?eQEhtpﬁibl@ With inkjet
Ahoml residual colour. Mreover, inkj et pri nt| ng is

25 t h e pr g 819#;61[ Q?S%ﬁtla reﬁ@%{wm o%mgf?? tgerdaﬁltn.letgage sys%fnp g'tga% %ey musc absoFb q{

erla erre

e TS SRR 4 0L T HRPR ol ey Rt b
t Vi sl poptaipey ® phithaeserbh stfopgly apte freiension e Bfsenjop drecerdisly, theldpwy
t oxed Ginttyreeayyemd soonld ls@inermbly i bt spar-TIR Rgidnh eaniat00 © Ul Dine prif@dbly
Pristth @0 Gm, mbibfesirdbly 7800€HAGmL 0 be rapi dly vaporized

30 d U rin gWItlh@ anﬂi&bﬁt‘l W&E&!i RES ﬁ‘eﬁ)ace IQ h?pexﬁa@aqm qt W Iésbe%ngy deglglble

35

t(% Jeve?o%a low- ((::?s nea;klﬂgye 131 %be %"%)ared%- kg% Iylalgs ﬁ&im mlgustnflq scalg an% wh1ch 1s

dé%‘f’pfagbigé‘s?%eat t he IR dyes used in netpage and
Hyper | abel TM i nks are suitable for forrmulating into

agueonsf thatigerf@TPOSi ti ons and are conpatible with

I NKj et a fHt hopdciSrhePo is pRoviadd 2 bl 0§ nin® &S S @y:r €qui r enent
of IR dyes used in netpage systens is that they nust

absorb Il radiation at a frequency conplenmentary to
the frequency ofthe Iit sensor in the netpage pen.
Preferably, the 1ink should contain a dye, which
absorbs strongly at the frequency of the IR sensor.
Accordingly, the dyes wused in netpage systens should
absorb strongly in the near-rRregion - that is, 700

t @pdi@R@ nm preferably 750 to 900 ma, nore preferably
780 to 850 am
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30 Wth the anticipated w despread use of netpage and
Hyperl abel TM it would be especially desirable to
devel op a | ow cost near-1R dye which can be prepared
in high yields on an industrial scale, and which is
acceptably light stable. Sunmary of the Invention 35
Ina first aspect, there is provided a naphthal ocyani ne
dye of formula (1): MI14-PCT 0 6 X-Ar2 Art-Xis R2

Rt Are RL NNNR2 Ara X/%I! NV \ X NMN X
Ar7 RZ NNR A4 R R2, Arc-X X; Ar5 (1) wherein M
is a nmetal group or is a S & and R2 are

i ndependently selected fro drogen O Cl-12 al kOXY,;
5 Xis selected fromO0, S or H, Arr Arz Ara Ara Ars
Ard Ar' and A? are sel ecte oM phenyl , napht hyl ,
pyridyl, furanyIAppyrthyk |ophenylﬂgeach of Awt
Ar'- Ara Ara Arsk t/mw Asra-omm|mmHy
substituted with NéﬂﬂFN ps, the or each
group bei ng i ndependent | \s ected romNQ .,, alkyl,
Cl-12 al koxy, CrA12 arijlafy Ao - A7 ar{/l al koxy,
- (QOCH, CH2) dORa, cyano, hal og&n, ,am no, bydroxyl,
thiol, -Si?, -NR'R', nitfo\ ghehyl, phenoxy, 10
-CO,R', -C(OR', -OCOR", @; R', -OS2R', -NHC(OR',
-CONR'R", -CONR r, sulfonj id sulfonic acid salt
and sul fonanide: d is ad“lﬁteée?gfron12 to 5000; Rais
H d-, alkyl or C(OCl.s alkkyl; and R' and R' are
I ngepgndently sel ected from hydrogen, Cl-12 al kyl,
p - aIkyI 15 Optionally, at |east
Ezﬂi#a%%mBhiﬁﬁam{v Ara, Ars, Arb, Ar' and Ar' is
o ub & et iresrn i - a‘é%up, such as a
suf ¥ eshatied frere@.d orAHsul fonic acid salt or a sul fonani de
griolp?, APmrfaars e a A andaS pe etegted tibr@phpty Besetiy, fyfdyemiadyDpyrolly,
PriadphédRSacst At A, Al IS, GORPLE &F &gu AN s BBl OHE 12364 5
a%\ﬁ% :the oxl RARN aroxIp Béu{g%d@%@eﬁ%erlec%c!ﬁm 113 a%(?lnéx 12 alﬂ&? '?st ll a?}’ﬂilkyl Cl 12
PTG H SR B gkt SR B DR SEC o
WTEPRE) Q& PR +ORS -O¥MR Wﬁ%OPPes@?W”rC@WrSF@ES“@n '

I rsidfoit acid gk and Rfonagdedescri bed above. In a fourth aspect,

t hues PLRGERRL 2t3WeNt i on provi des an ink cartridge for an
'@kkﬁ&nﬂh&%&ﬁ@cn &ﬁln said ink cartridge conprises
QK‘J are mdepen entg/ selecte ﬁ'om )bdxeo(gjen,%kl).u é{keyl, phenyl or phenyl-C . alkyl;
Optionally, at least one of Ar', AP, Ar’, Ar, Ar®, Ar®, Ar” and Ar® is substituted with a hydrophilic

group, such as a sulfonic acid, a sulfonic acid salt or a sulfonamide group.

In a second aspect, the present invention provides an inkjet ink comprising a dye as described above.

In a third aspect, the present invention provides an inkjet printer comprising a printhead in fluid
communication with at least one ink reservoir, wherein said at least one ink reservoir comprises an inkjet ink
as described above.

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

In a fifth aspect, the present invention provides a substrate having a dye as described above disposed
thereon.

In a sixth aspect, there is provided a method of enabling entry of data into a computer system via a
printed form, the form containing human-readable information and machine-readable coded data, the coded
data being indicative of an identity of the form and of a plurality of reference points of the form, the method
including the steps of:

IRB014-PCT



In a fifth aspect, the present invention provides a
substrate having a dye as descri bed above di sposed
thereon. 25 In a sixth aspect, there is provided a
nmet hod of enabling entry of data into a conputer
systemvia a printed form the form containing
human- r eadabl e i nformati on and nachi ne-readabl e coded
data, the coded data being indicative of an identity
of the formand of a plurality of reference points of
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t h@f &% s provided a method of enabling entry of data
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35 Whehaigh:&ak & coded data conprises an 1R-absorbing dye

a%a)deS&JehLngﬂ 12 RAY R sysQ?Jah@fﬂﬁ| LeXsngJO%e f Qﬁ!g@a% Q&é’u&g‘h} idengty

g ﬁﬁed)roéucttltem I;lle ITDV gevxcer \lvhen pqﬁc% fpe %Ipéjfmoa F?%m _F gjra Hoqug ]teg],
t ésszatF$ B ipflicafiy fe prive # Iper T e P 99854 Seed | ncl udes
c @MV ertdondige, @the fomputet systayrppd Wi theiicstinglainfoommion trelathg ticgthetpmduct
40 teedd,. Optionally, the at |east one field is a draw ng
f 'wgéregl salcg}a&e!i &ﬁ%xﬂpﬁ{ses ag ﬁkeabsaxtbmé (@/@a% ties&ige@ alfo{'eel dis a
cheekbax field and the interpreting step includes
interpreting at |east sone of the novenent data as a
check mark. Optionally, the at least one field is a
signature field and the interpreting step includes
verifying that at |east sonme of the novenent data
represents a signature of a user associated with the
sensing device. Optionally, the at |east one field is
an action field and the interpreting step includes
sendi ng a nessage to an 30 application associated with




In an eighth aspect, there is provided a nethod of
enabling entry of data into a conputer systemvia a
product item the product itemhaving a printed
surface containing human-readabl e i nformati on and
machi ne-readabl e coded data, the coded data being
indicative of an identity of the product item the
nmet hod 35 including the steps of. (a) receiving, in
the conputer systemand fromga sensing device,

: Itnd :m catj, @g,glga@ge@ Her® g%dae@ gmethba%f engoﬁm rLtLaoal ofq&a RS co%&e&i w;t&n
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posi t ener a
et P 2 P s PRS0 o POt et
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ni nt h
endBl | ET e FICTRP <GP L S R D BB BRI Pt
a Fiédct item the product item having a printed
10s ud ac ecvipsing, Genrthevopuiviarreshn pe sdapive divied, e Nte@Rreingto the
B @ladubt @ent, BEhpb heRiccaadedsatategouptcbirigd ﬁﬁ)laﬁjtﬂtﬂ& akiQ lpﬂﬁlgng device,
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em an evl ¢
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( DYrodu® lidnl GMdnRE, thelcftcd A8 CADINI b 105 ¥od bEMIPALE 5 ng&téaemh the
| ngh‘ﬁg&l ng data, information relating to the product
item and 10 (c) outputting, fromthe conputer system
and to an output device, the information relating to
t hBellescrptionof Diawingsy  t he out put devi ce sel ected fromthe
group cd@izpr i st xigmaic ofiagp keijonsdlie Yavcen aganglle arinfd hefpbge Mg its online page
deuebenipn; Wherei n said coded data conprises. an
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c ofEEPTEI ¥2 $PRkdi cat i ve of at | east one of a 15 |JPC
and an EBR® 4issobimaticodw\wi 4 Hghildne stpengdef @ tpriited @¢ipage and its online page
Opdedeafial | y, the formis di sposed on a surface of a

30 Pr oduct pilkEasaBeh Jidd Mng Re HRAAOLE e lofind émaoﬂwf&lﬁéohe\éﬁds
of +Al |dent|ty of the product item Optionally, the
coded Mata is formed froma plurality of coded data
port i on&eweghs ﬁp’?f‘dﬁgéfl°‘6‘5gtaé“a‘i§?ﬁlftﬂai’%ﬁ°’ﬂ\§f"‘ﬁﬁ‘ i€t ve of
the id eﬁl@lifet-‘?yls eplangvise shopyingy @eapeeqnicafrioe@bithe tepm g ynyin FiguppeSa and 5b,
C Odedth datiareisigred Rtlec adidcansagaf at | east one of a UPC and

35 an EPC Eﬁu&@@is aﬁlﬁdle%ht)\bingtah&tmn&[p@a%ﬁas.btkﬁﬁgtaggsgov&@fnif’%ﬁre Saanda
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40 neidpage page server, and a netpage application server,

and a Vﬁgxe§§ra¥e%f»ecnvghwf§w§inloén eyrﬁlpgg@&ﬁéra col I ection Of

nefpage servers, Web termnals, printers and rel ays

i nterconnected via a network;
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Figure 4 is a schematic view of a high-level structure
of a printed netpage and its online page description;
30 Figure 5a is a plan view showi ng the interleaving
and rotation of the synbols of four codewords of the
tag; Figure 5b is a plan view showi ng a macro dot

| ayout for the tag shown in Figure 5a; Figure Sc is a

- plan view showi ng an arrangenent of nine of the tags

shown in Figures 5a and 5b, 4Jn which targets are
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05 173, taledbgure 19 is a sectional view through one end of

t c printhead of Figure 17; 15 Figure 20 is
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lpresentlentvent(l)on fu‘ea eépemaljlgl sulmgle or use in netpage yperla ?d} apphchons None o¥ the dyes
known in the prior art has this unique combination of properties.

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

phtbalocyanines (e.g. commercially available copper phthalocyanine tetrasulfonate) are blue-shifted
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25 Detail ed Description |R-Absorbing Dve As used
herein, the term"|R-absorbing dye" neans a dye
subst ance, which absorbs infrared radiation 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 % in
the range of 700 to 1000 mu, nore preferably 30 750 to
900 our, nore preferably 780u;o 850 nm Dyes having a
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di cyanoaryl (1) and imdine (2) starting materials for
the cascaded coupling 20 reaction are shown bel ow




NH CNODM NO\N I / iN NH (1} (2) The cascaded
base- cat al ysed nacrocyclisation maybe facilitated by
netal tenplating, or it may proceed in the absence of
a netal If macrocyclization is perforned in the
absence of a tenplating netal, then a netal may be
readily inserted into the resultant netal -free
napht hal ocyani ne. Fol | owi ng macrocyclisation, 25 the
aryl groups (Ar) are typlcalg% sul fonat ed usi ng
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sul f oniCetiogethi; the so¥fonagaide Erounisof sereizidonsidd -SONFR gfherfig R pf farmula (V):
-SCBZ. Preferably, Zis selested fromld, Li', Nat,

K' or an ammoni um cati on, chy as N(R)(R')(R)(RD
wherein R, R', RR Rr may be the |1RB014-PCT 0 11
sane or different and are in#pendently selected from
H, wiakin:, al kyl (e.g. nethyl, ethyl, cyclohexyl,
cy@ksg&mtﬁx,lmdgguﬁoqubaﬁ2@Hz S@-propyl etc.), G 12

ar ky enzyl, phenylethyl etc.) or Cc.n aryl
(e (}/'sa“mte &ogn% oqjooo t hyl etc ). As mentioned above,
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Non- ne be prepared using, for
exanpl @ E"%“al?‘(a‘l“"nﬁo“gpx““ﬂ F oxi de (e g. Bu4NOH, NI - 140H

etc.). Optionally, %E}J_&on@{ *geoup i s of general
formul a - SOZNRR, whew, R X - Jare i ndependent |y
selected fromH, C3.s al kyI .g. nethyl, ethyl,

cycl ohexyl, c3es Qpentyl, @ butyl , ZDSQ< propyl
etc.), -(CHZCHZ(})) ¥ e is an il\nt\ ger from2
yP<ar OO CIYE al kyl ),
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i nvention. For exanple, eagh dye nolecule my
conprise 1, 2, 3 or 4 f gi_@@a@ups and 1, 2, 3
or 4 sulfonic acidz@gg@i um sa . Optionally, the
sul fonam de group is of ge aI f or mul a- SOZNHRP,

whgseb RP is of fornula ( Rl '\ / 15 P wherein:
R3 is selected fromH, C3_ 32 al koxy, -(OCH2CHI ) dORd;
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dis an integer from2 to 5000; and e is H C, .s alkyl
or C(OC3_, alkyl. 20 R3 nay be positioned at the
ortlw, tneta or Para positions. Optionally, each of

the Ar groups is substituted with one sulfonic acid,
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sul fonic acid salt or sulfonam de group, giving a
total of S water-solubilizing groups. Optionally, X is
0. Optionally, each Ar group is phenyl. Optionally,
the dye is of formula (I111): 12‘3032 Z03S~ / \ \ [ Z03 \
deinZ03 V V NNNX XA4NT-NX X NNIN SGCz \ /
%B? S03Z ZCBS~ 25 (HD [1RB014-PCT O 12
méPé‘r‘r\’Na’fﬂ* RO K or 4 (R)(R(R)(R): and
RR™ ) RFR may 4t tha ey obfiffereit gnd &g dspepronti] pefeficd fremit, Canthih Sp-paryialio]
I nehépendent|y selected fromH G -s alkyl, C6-12
aryl al kyicatypeatl -$367 glodp i9dt ¥ bara positiby/qat 6 é ;lagb,dmenalg b¥fect S@IB Ketero

gr Q4R (ggsoﬁ.kac@dtpampmayafnfn@hadue to the para-directing
ef f ect s (e.g. 0) attached to the

naphtha ocy itional Iy, the dye is of
formula (1V): 9032 902 R3XR3 Ra R3 2039! N NN X
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wherein:
Z is H, Li, Na, X or N"R™ERR)(RY);
R™, R, R®, R' may be the same or different and are independently selected from H, C,.galkyl, Ce.jp arylalkyl
and Cq.p aryl; and
R? is selected from Cy.5 alkyl, Cy.y, alkoxy, Cy.pp arylalkyl, Cy.p arylalkoxy, -(OCHZCHz)dORd, cyano,
halogen, amino, hydroxyl, thiol, -SR”, -NR"R’, nitro, pbenyl, phenoxy, ~CO;R", -C(O)R", -OCOR",
—NHC(O)R", -CONR'R’ or ~CONR"R".

Optionally, R? is Cy.¢ alky! or C,. alkoxy.

Dyes according to formla (IV) are advantageous because the R® groups block the para-positions.
This typically forces the sulfonic groups fo substitute at the ortho or meta-positions, preferably the meta-
positions. With the sulfonic acid groups directed to the meta-positions, their mesomeric electron-withdrawing
effects are minimized, which consequently minimizes any blue-shift in Ay, resulting from the substitution.

Optionally, the metal group M is selected from Si(A")(A?), Ge(A')(A%), Ga(A'), Mg, Al(A"), TiO,
Ti(A")AY), ZrO, Zr(AY)(AY), VO, V(A')A2), Mn, Mn(AY), Fe, Fe(A"), Co, Ni, Cu, Zn, Sn, Sn(A’)(A?), Pb,
Pb(A')(A?), Pd and Pt.

A' and A” are axial ligands, which may be the same or different, and are selected from —OH,
halogen or ~OR®.
IRB014-PCT



ZCa9- S03Z R3 R3 R3 X X Rs Sz / 9032 (IV) 10
wherein: Zis H Li, Na, Kor Nn(R)(R)(R; Rm R
R, at may be the sane or different and are

i ndependently selected fromH, C -s alkyl, C6.,,

aryl al kyl and C6.12 aryl; and R is selected from
Cl-12 al kyl, C -12 al koxy, C-=arylalkyl, C .11

aryl al koxy, -(OCH2CH2)aOR, cyano, 15 hal ogen, am no,
hydroxyl, thiol, -SW -NR'R ., nitro, phenyl, phenoxy,

CO R ’R3 %@d%omf m’leas%i:L y@)&d) Cy. xzq@] IQirsu arylalkyl
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be&duse=yiHeL RGZEQ‘P’@LFBSW%?S SIIW@l“bﬁra positions. This
typically forces the sulfonic groups to substitute at
sthe a tho or neta-positions, preferably the neta 20
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1 Ovhgyrinkf pst Rjesindeiebiedy ity om hijigeen; @fueiodnicey] ¢rphegrt-Gil alkyl (o8-
| Madzy)C Wheke)forlexbaibit) € ©6up evhtyids@id@ thaBEBtHG REBIRT subktit@ents c'Ehleve
t %{ﬂ@aem Ret B1sRak ¥br exaln®d Sl Sro@naPeYdvstBhl QMR thrbRBiFiGentd: 2,
\m? @({ﬁe n..at g(r)&& are replaced by a heter oat om
sesl ect ed m R0 6r S. Exanpl es. of het eroar
30 or het B GEY Bt o7 EREURE il Famen pRiysFgjend brane o, T
b ebd ismip Ay inyetruptefl vigkd: 2ot Apeteroatpab 1elodtad fgok O Nj osfoafﬁ Ayl §rqygynay also
i rvelterupred with i, S 6 3Ri6lGk intrytfiriple banghOioybver, the3€rin (utkgil agbally réfers taaiyl |
t Rl R hetdRbh Rleyibtionslof Yo @) il borldfkeEt@EML. Yhore “QReAZQlo)s are
:O;Irglé%; |m¥1ltmneup, }“‘s %%{Q ku%ided td b% Qmala%rﬁl}{l%a;; uQ)L B@{e@%{otﬂ% {‘agcyl’ld%ove
P o i s ol gl B s Y ans b s i e
p)}q,S h@ﬂxﬂgen atOﬁVFH[aﬁﬁd B hﬁl%en atoB.é Ror 8?3‘9&‘“‘[ 5 @quﬁﬁC(O)Cl 12 alky!l spccxﬁcally
bénizdt ri azol e, qui noxal i nyl, pyridazyl, coumnarinyl
etocohe term
Where reference is made to, for example, C;_;; alkyl, it is meant the alkyl group may contain any
number of carbon atoms between 1 and 12. Unless specifically stated otherwise, any reference to “alkyl”
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"het eroaryl ene”, of course, refers to dival ent groups
correspondi ng to the nonoval ent heteroaryl groups
descri bed above. Any reference to heteroatl inplicitly
i ncl udes heteroaryl ene, where appropriate. Unless
specifically stated otherw se, aryl, arylene,
heteroaryl and heteroaryl ene groups nmay be 20
optionally substituted with 1, 2, 3, 4 or 5 of the
subst | nents described bel ow. X%ere reference i s made

to 0 0 oD ut ed gr&ups (e.g. in connection
eglé‘”(%%é belﬂyQ§ a'n& aryl ()%roups or heteroaré‘
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I sriple bonds Fbme er,
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S peeneftjigegdr brptemrent i oned, this is not intended to be
construed as a Iim'tati on on the definition of "al kyl'
abgy¥gmis35 The term "al kyl" al so includes hatogenoal kyl
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to éﬁy of fluorlne chlorlne brom ne and i odi ne. 10
Usual Iy, however, halogen refers to chlorine or
fluorine substituents. Chiral conpounds descri bed
herei n have not been given stereo-descriptors.
However, when conpounds may exi st in stereoisoneric
forms, then all possible stereoisonmers and m xtures
thereof are included (e.g. enantioners, diastereoners
and all conbinations including racemc m xtures etc.).
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Printers 40 The present invention also provides an
inkjet printer conprising a printhead in fluid
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wherein said ink reservoir conprises an inkjet ink as
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present invention are described in the follow ng
patent applications, all of which are incorporated
herein by 5 reference in their entirety. 10/302, 274
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adj acent each other to for nfga pagew dth print head.

Typl Cal ttey nglghc? I 4&5nt<!1 %darel osmone gndvtg‘ rel}é émﬁ] ar%lhzlg rgagg V%th the
i nches ncnes, SO severa I'hati ons_can

us SO RroHf et Wefipm thy smaliey d‘i?&’gté’\‘i\f"a‘l“ffs P rHEHEHE? <Egpodne
e xarrpesnat seyvnpin ihprrhtbeeddCs @A B¢ 7 and 3 inches, 2 and 4
i Nnches TheOisbdps AN BlativalCiligh Sap@Btkdotiuddes posgiedd o Proddedaite @@ to the

5 A4acmt&m e Akndad 1N\ Rbd Qletaill bOIowh: B9 best SBbwH i Bubelpo, Gre BiErs 427

pr om 8 -1 nch
P TR et B P L 5 BB 0. For

phot ogAapBATEsSHR P Hgrien agsepbied &g Iﬂ‘a‘fbf")’/"”? 2 s&ffstively vrapped around
S ntieel dtherrconppriens; hediwldpatherecogsewth edcl oth). [NotwiHstangingyhis binding effect,

A‘LEQE gosﬁ(ﬁ% o§e e)(dg?)y ? rok&Qﬁbatha% hlg&ssbyq)@ag algﬁld Hxﬁg‘? 934 of%@ ﬂé%le

10 appssepéoraheatbr 120 @dovids Shafvgjprépofidnionthd v@pitkd stifiidss2gd Bénetl of the printhead

15

20

25

30

35

ci@@giatvholeor nore t han tvvo such circuits, can also be

Bfgfe? ?%ogg 48 eaéﬂ@zz@ a?bgndexnxag; aﬁabqbbwfow a”ﬁ"ew‘er“r’“

ndWsE> 8‘8"&’@@ BeRG i B R "3 Er§UFes 17 and 18.
A printhead 420 takes the formof an elongate unit. As
b&g¢=g bty Fi gure 18, the conponents 20 of the

pri nt hrae thdR40 bénductiatbe @rerdlis SQRPPFN TR RRAT arrdhZhent Bvifiga@oekib| €
PR Zomaﬁﬁg i a%ah senmmt& Bond P& ahard gotsion@NVitkin e chamber.

di I'I% nna&J angor depxl at ate my%onp E)é ;zlg %%gbexc Q'FQ?J{e%egéd ng

first and secon ri nt ead integrated Circu

4 5B ARG BB a&ﬂﬁ“‘%ﬂ%ﬁ?"'&d iy ‘”‘*Fﬁ SRRV Te A erﬁdfi’é g

i PropidipE CPRGUCH S Pt Ofp FBHFEMERoS THe eABPTes cRERTCEE P AF paddeyie pr aas
medeated drough geytdivell of tirrdzzle clambeh Gheattaforrtie hs a matkediep so3s to mate

f Guosmehi Withda Yurtbsld ke sibAYthe nddaie chsbhppant nmenber 421 shoul d
be St I AR, sngy SRl 232, hat gfrg\mi@d SHDBE iECARORE S dpBation

alnnglQSt : g];r?egt Fthx?elmlbcg Iéﬂ? n}u nozz? 5] }:s Qm\ﬁa%é:ﬁe(%t@ ﬁ{ SOéby means

enl n ni n rint
ks o 0] 2 Cengt Tient ng, Che it nt head, 25,
pFhtTheate g bfifher drelntiers inf Hedop PEREY *ud Gher e PeprFical
cémmpect ors 428 and 429. The electrical connectors 423
and 426side B¢ dos pram@r 904 it Hpadde@xd dotie 5a7maﬁﬁ£te£o&1e<¢da @tan actuator

S BERWRugh o LiNGn Rl WRIEds b £o2de AeBRNRE 11RY Studidd S5 6l Gie LD Afchns e.z. 509

alIo@a? %a ageotdoa arrlgnd406mc())n Sf a ost’51d hcués%’l() Exed tQ a sull)sg'alteoned in
cont ac § FI corr ut connectors fro

SoPEC ‘it b* feﬁré‘l 0 SHGWRS °m£‘}§f‘%fg? ?‘?5?’?? PHe™ §655”é‘§m€f¥f“b22(b) e

p Begterarsans ¥P 5 prgtedshies t"é’Pdé’@‘t thqrmpabgxpapsiop FE 2Bl dhe g megnei 02 g or the
apiber pogioghioSitera¢ulatat 5ethretbyiit fespeddsibweng eighdend éfidiche wharenig bendnd
SemaRd is péant head 1 Cs 425 and 426. As shown in Figure
19, the ink dlstryputnom@ . _

pl ur aldehy ePcierdyon

fluids (ie, colored inks, D?ﬁ@?ér%ﬁqﬁﬁﬁkﬁhQWWF%étlve)
and praasiabld ha04 fotheheafef mﬂtshsa cabbef nighel ARy widdh cAbOHGedshR to

| Rat e Qfeden€ Printhead 420 (Figure 18). Sets of fluid
apertures 431 (Figure 20) disposed along the Iength of
the ink distribution nolding 423 distribute the fluids
and air fromthe conduits 430 to the ink distribution
Pkt erc424. The fluids and air are supplied via nozzles
440 tformed on a plug 441 (Figure 21), which plugs
into a correspondi ng socket (not shown) in the
printer. The distribution plate 424 is a multi-|ayer
construction configured to take fluids provided
locally 40 fromthe fluid apertures 431 and

di stribute themthrough snaller distribution apertures
432 into the printhead [1Cs 425 and 426 (as shown in
Fi gure 20). M14-PCT O 18




1

The printhead 1 Cs 425 and 426 are positioned end to
end, and are held in contact with the distribution
plate 424 so that ink fromthe smaller distribution
apertures 432 can be fed into corresponding apertures
(not shown) in the printhead ICs 425 and 426. The
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positioned to provide drive current to the 5
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The heater nmeans 509 is ideally |ocated adjacent the
end portion of the post 510 such that the effects of
activation are magni fied at the paddl e end 507 such
that small thermal expansions near the post 510 result
in large novenents of the paddl e end. The heater neans
509 and consequenti al paddl e novenent causes a genera
increase in pressure 5 around the ink nmeniscus 505
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| RBO14-PCT 0 20 arrangenents of Figure 23 laid out in
interleaved lines so as to forma printhead arny. O
course, different types of arrays can be fornul ated
including full color arrays etc. The construction of
the printhead system descri bed can proceed utilizing
standard HEMS techni ques through suitable
nndification of the steps as set out in US 6,243,113
entitled "I mage Creation 5 Mgt hod and Apparatus (1l
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35 is a substantial viscous drag. Asa result, the
predom nant effect of the pressure rise in the chanber
1007 is to force ink out through the nozzle 1003 as
an ejected drop 1016, rather than back through the
inlet passage 9. As shown in Figure 17, the ink drop
1016 is being ejected is shown during its "necking




begun to col |l apse towards the point of collapse 1017.
40 The col l apsing of the bubble 1012 towards the point
of collapse 1017 causes sone ink 1011 to be drawn
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the drop), and sone to be drawn fromthe inlet
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Thi s ensures that the filter is replaced together with
the cartridge rather than relying on the user to
clean or replace the filter at the required intervals.
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repl eni shed together with the visible inks and air
filter thereby reducing how frequently the printer
operation is interrupted because of the depletion of a
consumabl e materi al



35 The cartridge 627 has a thin wall casing 640. The
i nk bl adders 631 to 635 and fixitive bl adder 644 are
suspended within the casing by a pin 645 whi ch hooks
the cartridge together. The single glue bladder 630 is
accommodated in the base nolding 637. This is a fully
recycl abl e product with a capacity for printing and
gl ui ng 3000 pages (1500 sheets). 40 Substrates
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In brief summary, the preferred formof the netpage
system enpl oys a conputer interface in the 35 form of
a mapped surface, that is, a physical surface which
contains references to a map of the surface

mai ntai ned in a conputer system The map references
can be queried by an appropriate sensing device,
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shomn I'n Flgures 6 and 7 and described in nnre detal
bel ow, works in conjunction with a personal conputer
(PO, Wb termnal 75, or a netpage printer 601. The
net page printer is an Internet-connected printing
appliance for hone, office 25 or nobile use. The pen
is wireless and conmmuni cates securely with the netpage
network via a short-range radio Iink 9. Short-range
communi cation is relayed to the netpage network by a




30 In an alternative enbodi nent, the netpage pen
utilises a wred connection, such as a USB or other
serial connection, to the PC, Wb term nal, netpage
printer or relay device. The netpage printer 601, a
preferred formof which is shown in Figures 9 to 11
and described in nore detail below, is able to
deliver, periodically or on demand, personalized
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and | ower image quality. Indeed, the netpage system
can be enabl ed using existing consuner inlet and
| aser printers, although the systemw || operate nore
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printers via pointcasting and nulticasting |nternet
prot ocols. Personalized publications are filtered and
formatted according to individual user profiles. A

net page printer can be configured to support any
nunber of pens, and a pen can work with any 30 nunber
of netpage printers. In the preferred inplenentation,
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When a class diagramis broken up into nultiple

di agrans, any class which is duplicated is shown wth
a dashed outline in all but the main diagram which
defines it. It is showmn wth attributes only where it

is 25 defined. 1.1 NETPAGES Net pages are the
foundati on on which a netpage network is built. They
provi de a paper-based user interface to published
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codeword sizes; another block code; or a different
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15 exanpl e, Stephen B. Wcker, Error Control Systens
for Digital Comuni cation and Storage, Prentice- Hal
1995, the contents of which a herein incorporated by
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In order to support "single-click"” interaction with a

tagged region via a sensing device, the sensing

devi ce nust be able to see at |east one entire tag in

its field of view no matter where in the region or at
what orientation it is positioned. The required

di aneter of the field of view of the sensing device is
20 therefore a function of the size and spacing of the
‘tags. 1.2.3 Tag Structure Flgure Sa shows a tag 4, in
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described in the present applicants' co-pendi ng PCT
application PCT/AUO 1/0 1274 filed |1 October 2001.
The arrangenment 728 of Figure 5¢c shows that the square
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' server can irectly 1n a netpage

, h ?Hce such as a netpage printer, |n a conput er
mor tion, or on a local network. 5 1.4 THE NETPAGE
PRI NTER The netpage printer 601 is an appliance which
is registered with the netpage systemand prints
net page docunents on demand and via subscription. Each
printer has a unique printer ID 62, and is connected
to the netpage network via a network such as the
Internet, ideally via a broadband connecti on.



Apart fromidentity and security settings in

non-vol atil e nenory, the netpage printer contains no
10 persistent storage. As far as a user is concerned,
"the network is the conmputer”. Netpages function
interactively across space and tine with the help of
the distributed netpage page servers 10, independently
of particular netpage printers. The netpage printer
recei ves subscri bed netpageéﬂocunents from net page
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I s o) 1.5 THE NETPACGE PEN The active
sensi ng device of the netpage systemis typically a
pen 101, which, using its enbedded controller 134, is
able to capture and decode IR position tags froma
page via an inmage sensor. The inage sensor is a
solid-state device provided with an appropriate filter

to permit sensing at only near-infrared




5 wavel engths. As described in nore detail below, the
systemis able to sense when the nib is in contact
with the surface, and the pen is able to sense tags
at a sufficient rate to capture human handwiting
(i.e. at 200 dpi or greater and 100 Hz or faster).

I nformati on captured by the pen is encrypted and
wirelessly transmtted to the printer (or base
station), the printer or basg station interpreting the

dat a WI t}b rmézﬁ-e% gacr)ndj} Iakepe('gfgene é/)des%?agt? b ré&!n&é%&%ﬁﬁm QnQudes a

odl g en operates
boP‘I"fS‘”éé"zéP e S afe P RPHEPe PHRe W Ohet ma@“ {riof 8 %‘i‘Wﬁ‘a“g
St $hb res comhents. FaarPRY topg O%Hisp ererption figighpropnted prenegsk 10 pohedigusing 2. A
f OBemutSihspgenticbver 1076t PagetoSy Sipesia Bb10810f thawiss 10y TiSyetrdef is also of

5SuU ﬁmﬂdaﬁplameﬁd s Fornle® frddSsBihl-tr@Sparadd mdtdtiki QT oo dnitle@tle LG viewd Gltus
n em@%n R6iRied Rienth &Y mu%ﬁ@ﬂ :rﬁ’é"clivt} 157hi€tlud£ SRR X 1§9yv§1k§msamly

p eﬁur%ufldégng g:g Iwg éF tg ntious?n,e%oiz éng f ?ro ecuno omon (iAEi'%cL aroy:cts acl?g'l the mam
el Mt A LN At LIS B YR
net Wi migunted|tBhingjte projesiifeinertion ii0lyvithig th yusipg HE-Berew thleadhl 1 ppurrounding an
10 Netppage;a b cpanoThetaenitl @ @teivk § BetaD@GHidcd 104) ingliMithg corresponding screw
Or Al As. II‘lQQnetal e lpi@Je I M& rdnfvabib¥S crRAGR carth &ereﬂéc@nehts attached
to a for, ?s Qlf’WQt{lm thgcgger ¥OI? % tn%]&%tat%qﬁb h]% opé ﬁ%x b<§3 117 The antenna

{qutbl? % él;oemgo‘]ei:gd Blétﬁ%foPCB B Th%sgatu.s E&Nﬁ is maluﬁted at t] eltfgp o(f:tge pen 101 for good
i ntlefeRrd - el ement on the page to be “clicked by

15pr essi n@hapert dan dpéree howb s avietpal markingipicher ang & 2 mencpereiss stylus gy ink pen
I néa@idpaat d v nib [10 BAd A st 1 WOHHK stylds wib 121 @i ABMe] side hyeside #ithih @@ hdugng
cafb. lﬂﬂﬁxdhc@& chhrideP Rt 119 Ux%tywﬂ.“@l $aObe BlohoBViorwS Elrough &p6r ehdbd of
dytge n'ﬂaP e%d 1ece 1%1 Bc’y rggign o&l&e pelg tgp 1*8? Ré/ ;?egtlvi Jh(?egbloc%q?'?;rat;@ﬂ)aﬁ%ountad to

determ

t htae %é:fﬂﬁ% élS qz 1?1%60 rﬁsaecmgih Atrrh%alble cam arrel 125d]s secureg tto the ;I;ﬁl topaBS in
0 ar @eeieosd gEneedie g deeyi Themre e P'gz‘“dsﬂf = R &2 B ot 2 st
d ecitd és wiliid] of darae et Cag fellpirs ¢ W APIU ESpspicctingiEomstingi blofko 13 apfl 124
t h@ withidohelcod <tk 129. @Jnfr&uinhﬁ‘theto&gbafrﬂ 027) thetBlexHDBI@ N23@El124 move refative to
PeLSReS tolpMﬁct g“hé th@ Betl hi@ fho er%tyilm 1bﬂﬁgﬁ@g}¥ #Bhold m mtﬂla @etal end piece

k nHMheg%qmgsr €e gates Lih gafaggx rby%%nl 91§t’op A%M&%Hg)h sf;Jpr| ﬁe three states are:

position resq I"ow, Dbeécause the
tag densi %" 5?1 ‘helb 121eml‘ts | nver sel y proportional to
the tag®si 2& °1HE-ge)* gf‘ékd bo8t%i BH resolution is

qui t e hrghreit& évic erdiivge 1At "AP AL MR rmes oitutys off® nib 121
requi red fest accurate handwiting recognition. Pen

act i ons skRndkidx'eB 129, iAndlQIRAG 1cRoBcs iR LHD Slicifis WthiS @6 ho@ng

30 of 10§ t[’ﬁqugﬁ ﬂex’%C§ tifQ %\g\ts Q.rpﬂf?'a!reﬁ LEQ‘D Qfl fo@prov?ﬂgg %@Q&iqadgtion for mJectxon
ti ne-st a d b

Oﬁ ého V\IIF] ven ag% ?18% lls|01>po§1deg mgynie? F]rp fgegseéoBd Hlex tl’b]?éﬁ QOI‘ r ewmg

up
e\f&fﬁ‘t‘e‘i raghatign, fop)|thg syfece- 5lw§tf°nf‘ 5™ %‘i°l‘?‘°‘t“ﬁéraﬁa‘&§“é“cf°b°h5’d33 hich
t heludee il drensmitiee Ard \RE recdiviypang ag:gtroll@chxmﬁafq)g@gtrollw]qp@qqon of the pen
UNde’n Bads BBk 189 (bR BbMAGRIS] clebrSladits) il @ittGOhAeRE BB fprojedis an

35 t NGrasd ﬁe&k&m ﬂ%Qurg@Cahh ALY @hes Qr@cpthéqﬁ%e Genfobl 130! €ddver supply wires 136
S ec!) ee% e com onexgs o%%r% (s)e%ong E’le?c gCﬁMZB g) baige cc%laj:ts 1\% Q htallg ﬁmotHéﬁnhﬁn %e

pertormc per at1 ons
| S PR é?gtfg%la“é“& 1685 °°%11f=°fsawhft YT SORpTy Y f"lS’ e o) 4 12% TR
afrtcesreeable gy 1@ efts vithinethe e pargl 25 T prataqs Erﬂrf@rhaﬁ*‘@'éf’ﬂéa& ﬁbﬁd““m
d emeetnk ki3 40ds n@gtdohouthe ecoidlgeP(BNSY BRTHs refibrgigA §i batgy P via
40 t RRARSThe Een® Mk PAB BotaBb mbul an BtaF-@ KED CAREULRAG bHdbdNdg e for

t *lﬁec&gfﬁfaall@& ¥ b QB Q@&%&&g QLR 3408 Pnk LhiBee RAGEmed for

terpreted in an application- specific manner
once |t is submtted to an application via a selection
hyperlink activation. 35 Each pen has a current nib
824. This is the nib last notified by the pen to the
system In the case of the default netpage pen
descri bed above, either the marking black ink nib or
the non-marking stylus nib is current. Each pen al so
has a current nib style 825. This is the nib style
| ast associated with the pen by an application, e.g.

25



flashes its "online" LED. Wen the pen fails to decode
a stroke relative to the page, it nonentarily
activates its "error" LED. When the pen succeeds in
decoding a stroke relative to the page, it nomentarily
activates its "~ ok" LED. 5 A sequence of captured
strokes is referred to as digital ink Digital ink
forms the basis for the digital exchange of draw ngs
and handwriting, for online recognition of
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position and the 35 subsequent pen up position are
beth.b&ss than sone small nmaxi mum An object which is
activated by a click typically requires a click to be
activated, and accordingly, a longer stroke is
i gnor ed. The failure of a pen action, such as a
"sl oppy" click, to register is indicated by the |ack
of response fromthe pen's' ok" LED. There are two
ki nds of input elenents in a netpage page description:
hyperlinks and formfields. |Input through a form
f|eld can also trlgger the activation of an associ at ed
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2.1 PEN MECHANICS W)14-PCT 0 32 Referring to Figures
6 and 7, the pen, generally designated by reference
nuneral 101, includes a housing 102 in the formof a
pl asti cs noul ding having walls 103 defining an
interior space 104 for nounting the pen conponents.
The pen top 105 is in operation rotatably nounted at
one end 106 of the housing 102. A sem -transparent
cover 107 is secured to the gpposite end 108 of the
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cam barrel 125. A term nal 138 connects to the battery
contacts 137 and the cam barrel 125. A three volt
rechargeabl e battery 139 sits within the cam barrel
125 in contact with the battery contacts. An induction
charging coil 140 is nounted about the second flex PCB
129 to enable recharging of the battery 139 via 40

i nduction. The second flex PCB 129 al so nounts an
infrared LED 143 and infrar egis phot odi ode 144 for
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The processor 145, digital nansceiver conponents
(transcei ver controller 153 and baseband <circuit

154), inmage sensor interface 152, flash nenory 147 and
512KB DRAM 148 are integrated in a single 35
controller ASIC Analog RE conponents (RE circuit 155
and RE resonators and inductors 156) are provided in
the separate RE chip. The i mage sensor is a CCD or
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assenbly 605 applies a strip of glue along one edge of
each printed sheet, allowing it to adhere to the

previ ous sheet when pressed against it. This creates a
final bound docunent 618 which can range in thickness
fromone sheet to several hundred sheets. 30 The

repl aceabl e ink cartridge 627, shown in Figure 12
coupled with the dupl exed print engines,
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has bl adders or chanbers for storing fixative,

adhesi ve, and cyan, magenta; yellow, black and
infrared inks. The cartridge also contains a nmicro
air filter in a base nolding. The micro air filter
interfaces with an air punp 638 inside the printer
via a hose 639. This provides filtered air to the
printheads to prevent ingress of mcro particles into
the Menj et TM printheads 350 which m ght otherw se clog
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passes into the glue wheel assenbly 673, adhesive is
appbiee to one vertical edge on the front side (apart
fromthe first sheet of a docunent) as it is
transported down into the binding assenbly 605. 4
PRODUCT TAGGE NG 25 Automatic identification refers to

t he use of technol ogi es such as bar codes, magnetic
stripe cards, snmartcards, and RF transponders, to

(sem -)automatically identify objects to data
processi ng systens w thout manual keying. For the

pur poses of autonatlc |dent|f|cat|on a product item
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Uni ver sal Product Code (I1JPC), encoded

machi ne-readably in the formof a printed bar code.
The nost 30 common UPC nunbering system i ncor porates
a 5-digit manufacturer nunber and a 5-digit item
nunber. Because of its limted precision, a UPCis
used to identify a class of product rather than an

i ndi vi dual product item The Uniform Code Council and
13AN International define a adm ni ster the UPC and
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c Q80 pridkdd 6. 1ieaHale Jr 2614 @ Bedhududb@iin of dufifllsioRéla sudfdbe] dically using a
%ginﬁg nel [abs@ptxge%ka[h L]% pegfeﬁ%dn{gﬁts Qﬂmﬁir mc]l‘:‘bgs hBE\LaQ mwlerates tag
&"

ermg( '%5 ggj aaHy 1{1@51@5 req h{ne etede golo?oa \Aﬁodmﬁ'_lgfr‘]/maﬁ?"taﬁ data qugm as tag pos%Xn

i ﬁtdd?ab‘lﬁ"F ﬁl‘"?—:‘?ﬂe 37 f&‘id?5§%°ffhéf°§?‘ BpRager atﬁkﬁdf’téafrm“f"af&&e Y- t he
advant age pifer bryidhg afdveinferproiiyies whith printy teopipinifags after text and graphics
| RBO fedn Rtk b ot BmeaBdr hrCidgraled daler 20 inf@ie@itinted viich prid@dlé agitags, text
REkd) erdoidd %m@é&slsr hﬁgxtagﬁﬂﬂﬁbti @e%n(pérapﬁi&d RRE fnb1ldd Qerything on the label or
g %ka@x'm! g’%tas} <:9rQ§|onlyr & ﬁxg {'agg)le pgtlf&xs @ gther &Qm%@Mt% %J her means. Thus

X 0eml’;nStl Vnntel-' w]t? A |,Fl£ar€§ %G 81 cﬁ pr F—I‘g 8},%%11:3 cab) ed!rq?lage aﬁgyfl‘sct:négr}hgltal printer used

&t TBUSPY i At e ere™ Wt
u ﬁ‘tﬂé‘"’f‘ﬂ’f"'H?“ﬁi’@“t‘f‘ﬂﬂ%‘Chdﬁ%ﬁ°’d’F“f‘€’é’t‘qe‘6’ﬁaPns F&dtihy™ddvant age.
Passi veFof theridheres gdlweelionre fRFUsLtapgsieraice o pritspeentoed itpmplatigipis
P finite@ded] toathclud) priengt o eBeCiemi gackiging tii gendrdl,| dr Giflecfyuet the ite@Ssulfiye.
t B&heRde, 8 RSt a3 1781 5 Din@rREiSncARGRegSODR0 lohBi-QRf It fif-pancl
%m s} 'Slla§am§$n£Jt&e Joal I s short of the sub-one-cent

t t
Th e U? ea r %Jﬁtlr:rgs typlczé Elor‘nuéo V«‘#b? a host ?omgute{ n’§1c11 sup, Pes t%e ;ﬁlgter W%f fr xyd and/or

bRl BERYC & ! & adﬁff’al@fém’g? tH*c‘)ém’é"ﬁ%\T*ﬁ ZosChg H@Vé"é, Rabime
C amrd bveitee pritan.twiheseby it grogides theygyintergvith ftaj in w¥ipe 2 GringizegEcgeeds. As an
t btiatsggbn, thi BostShbp plovideCiearifter viD WeW @dta, befola ipSntich Baithyan bigg@ovide
| Saribfiel abel) 8 t@1Cind Yrnb Hﬁtexf lﬂé}talsd: ﬂaaipabﬁ of beRdtlneQarl il¥m tvaigh1eC@d based on
r ga];a@l%ter%(&ovldﬂbe [h@i%&' I'g x%ie rhle%sﬂ% prg\XtQ @1@1}1‘91@1 xln& a gzge idm D prior to

qnﬁer C%?ﬁ ?;C yﬁxgtéegn%é %} I tétgxtl O vcnc a(%e alccfsm%y itemn ids.
1 dfe%fwﬂx eenewe% e BnieEride B EFBF&’E“” fnrp Eeejd m*%%wte&aw* tHe2
asvuterf @farattm Ja SodiciObjede prinkommrtsde psyiprrent (TRIS) idsaqfbf bost computer
Propeldaig dyle boktp Language (PM.). Once an EPC is scanned

or oth %t)%a%ly Qﬁt i é{i%g mayl bt: capable 8 %@ng L Qe Lxgﬁ}k itd4AD from the label onto

thl<§1 t}b |01¥m dama pmnte ﬁwﬁnmg‘:‘{;{% um%ﬁ,@hg%bﬁgn ]19 o%o%%ol'nétn ¢ label

heaeearm“aw eaufsﬁﬂtrmgeﬁe R gy e fgm oy a&f@ﬂ%ﬁe ¥ &y %‘m ot
avitble2D 3@ cddg. or erpedeq ip pn Ry thgclp the ﬁm@Ff ce gt I‘J?ed‘dd‘eswﬁmﬁi’?r efde
Ofcanndr. ahe RIRCcaseriRfndclutiean Brmoedder. D. L., The El ectronic
Product Code (EPC), MT Auto-ID Center (January 2001),

~the 15 contents of which are herein incorporated by

chesssheference. The Auto-11) Center has defined a

mappi ng of the GIIN onto the EPC to denonstrate
conpatibility between the EPC and current practices
Brock, D.L., Integrating the Electronic Product Code
(EPC) and the d obal Trade Item Nunber (GT1119, MT
Auto-1 D Center (Novenber 2001), the contents of which
are herein incorporated by cross-reference. The EPC is
adm ni stered by EPCgl obal, an LAN-UCQ oi nt venture. 20
EPCs are technol ogy-neutr al and can be encoded and

1 P~ e~



25 avail able | owcost passive RFID tag, refer to 915
M1 RFID Tag, Alien Technol ogy (2002), the contents of
whi ch are herein incorporated by cross-reference. For
detail ed description of the 64-bit EPC, refer to
Brock, DZ., The Conpact El ectronic Product Code, MT
Aut o- 1 D Center (Novenber 2001), the contents of which
are herein incorporated by cross-reference. EPCs are
intended not just for uniquesjtemlevel tagging and

t r acki Ngyye ismter raay S0 bd QabIC ARt Y erPAD h 0thd QorRBk ok &melxee;v@y be

zlib{e]:gf ru%rzlcr thel I]} agtgflormg)f Dbgrtc!;] eror Jf 8 S | Cro u Bcom nent of the
Shl rans ortation suc talne and

FP@‘ tr 5 °B‘I:‘i’t°é?§ ‘”T—*‘N)ﬁ“‘%l‘é?f‘ %‘&%‘@‘tﬁb‘é &‘6‘?‘8 §“°8’§>Pﬁ%ﬁ% c
reF&tl or%"ﬂmﬁs‘s%‘@l”?veen itens and hi gher-| evel

Scont ai nets idfdimatidi @ypiodie K@ ita ¥, pra@iivt {949dr Argyespu@l to situated scan events, e.g.

t I A6 ROk Btsda@bl i BREE R Yelivdy; IndtRUNRAGF DG Netdit dheirShiRRknthe
C'_ﬁlnNs s@agnenll']% 'prgxg of@ane ﬁogl\ﬁxélakbl hgldvglgd sga:nnels Gll:l}r b@ Gs@cg)) scgn%gghggd product

schene .t e dent tem h
. ifems, fusmé LF Qser&nlélsecl scann Idt2\6 ufiagp Terllsorl'éased slhanmné nutsmgrsgnﬂar or the same

si gni vantage t OBt
su?ﬂﬂh%t@‘ésab?“m&yeﬁ)‘f’ﬁ‘fﬂi@ige?% be tagged, or a significant

10port i on Asshqeriefure ybethasied spapngi 25¢anhhargrheld dq@negy?53 pimimgnicate scan
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€ nﬂr&dﬁc@ sepIEng)Uﬁ&wn) S § ﬁr&ﬁct bplichiRQ S8k 258 BRA nta;] fmplement sharing of data

0 r \!v1ﬁrxléla@ﬁ Lrgcﬂc ({f er P& e)Qr[que Mo%ﬁ glgv?eﬁt W1E|m§f'eta§ gc%le 1{1 §e z@:@x]déd Ilotbgly on
udt

t};'c retal.lfstorc S 5 (sj:rvgr batatlg ﬁafrgggur% 15 pr&d uct scgrer Eﬂay be B%t‘l%ie 16:8 %pr(rdgct item is
elﬁ"'ﬂ'l nated. Furthernore, since the tags are small 40
amtP mas §MwWﬁAﬁeﬂ$fF@athﬁCﬂoabel danage no | onger
prevent 3 mE&niRin Reose MBI REIid oPabual C¥FRE haBBHY da@litagdelN@bVides the
C ORsd 167419t idrac® VLl B Bipde@l g€ proportion of the surface
Of a pr Qﬁe%% étr%)n?@swotbpmgigtolr ‘tf‘q@pageXcm{p Fﬁg a@& tAanVI ﬁe:ffg lc %u.ms any

I.eS
RO ort ARy o

55 DT F 0 TN P AT
e rfeRyeptons H‘é“h prRoHEY f’“t‘t‘éeoséff a(“‘e"fg proqups Fresgyfpplictiigns inp e omiping mgqpet
e ridfouiiono! sagpys byfa foaritioP! pftmetien; jcppking iggrygtionsledites; felardprodppgs; use-by
prdaebtl @tvic® B8rudibnd r@eldat@d) ahgind QadsUterinE aGIpetBios | dafging@dva@ship
ORfedi@rh, IquryI dant ikt 65 £1SenQ¥¥As; RS brEV‘ldQlQ px@ﬁcttfégcﬁack messaging;
S LQEJ 19(19&% cgfncetci}xgql I?fr cg gt}xer ha&x? me prchact 8£g91¥ is Q&hﬂ.te&@at% SM% LE%@JIs]e

P AL n?&ereaﬁ_tﬁc? {D b rcodeq.fré{%g) u%l'rlgd %m &Igt =y 18 CLaad! & %n{om%mgxrn!cmgatmn is

wéfﬁtﬁ%*&é M‘i*eénf%aavﬂdifhviswkl&gw@ “ﬁ%ﬁ‘%ﬁ’&“&ﬂy gwaaq theyfpTPRifgdg08 the vser
ThepsrEnce prahy reygredaepbistioation ofthy dalfvergldepipsiuet iger®eemhi ch print the
omi t ags nahdoRwill idv@e de@ied RiMGkEHHE Phiie GHowa WamEE 8w &) it

b )6ours9§ehlﬁfec1%@ﬂ%1s mQ{ntldn [SNACTe) Erﬁgoﬁ&l’ &%ﬁ[herm it d@}{n@ﬂi from the
Jo&to?tﬁginvm!mc defel che Ecpo%p %g;g cl:a%g s, text and gr ap | CS

si nmul t aneously. y prlnted text and graphics
nay i ncl ude everythlng on the | abel or packagi ng, or
nsist only of the variable portions, wth other
portions still printed by other neans. 4.2 OVN TAGA NG
Agresdiay i N Figure 13, a product's unique itemI|D 215
uni que object ID
2 AR BREEL S Y (PO 220 1 5 one
energi ng standard for an itemID. An itemID 15
typically consists of a product ID 214 and a seria
nunber 213. The product ID identifies a class of
product, while the serial nunber identifies a
particul ar instance of that class, i.e. an individua
prredugdr item The product IDin turn typically
consi sts of a manufacturer nunber 211 and a product
cl ass nunber 212. The best-known product IDis the
EAN. UCC Uni versal Product Code (UPC) 221 and its
variants. As shown in Figure 14, an onm tag 202
encodes a page ID (or region ID) 50 and a two- 20
di mensi onal (2D) position 86. The region ID identifies
the surface region containing the tag, and the
position identifies the tag's position within the



5t ol oy rppivite

10

15

object 1D 210, and nore specifically the item|D 215,
of the product item Note, however, that the mapping
can be many-to-one wi thout conprom sing the utility of
the omitag. For exanple, each panel of a product 25
item s packagi ng could have a different region |ID 50.
Conversely, the omitag may directly encode the item
ID, in which case the region ID contains the itemID
suitably prefixed to decouplﬁ)iten1lD al l ocation from
general netpage region ID allocationg,Note that the
region | D uniquely distinguishes thelcorrespondi ng
surface region fromall other surfaﬂai egi ons
identified within the global netpage ysten1 The item
I D 215 is ppBefe S
Auto-1D Cente t his—provites
conpati bil i By betmeeﬁ‘onnltags and ERC-carryi®lg RFID
tags. In Figuresf4 the position 86 ySyshown as
optional. This is to indicate that h of the utility
of the omitag in the supply chain @gsives fromthe
region 1D 50, and the position may be oni®ted if not
desjuhed of @[dlbroﬁorﬁﬂﬁxllén@w b R BHUETR me, Q81 mmo, 4-methoxyphenol (1.12 g,

' ngto%rr@neﬂn@%hy fidha Wsmmwb%ma% fa%,g@ S Eneamem mm'&oa&) was

S t sipﬁeg tatdFO °C o & Ehé regcflogggﬂ:fe w§sncaoled to?},gé { an? water 0 mlg%as sgwlb %dded
‘ﬁig’t B Glered @R sTathes ‘aféwaferem%’aféﬁm’évgt@t %@Ohtét%%‘g@ a
p eshocdi@cdbrowragyds (480, Y¥Eodes an ommitag, it uses the
position and orientation of the tag inits field of
VI ‘ﬁ%vﬁﬂ%o @@ﬂ%@ﬁ%ﬁb o8, Pirlohabt e PSS 1QR 8, racm@d;z; R.15 @H,
song conmput e |ts own p05|t|on relative to the
S the sensing device is noved relative to a
Hyper | abel | ed surface region, it is thereby able to
t riaeteleiit s own notion relative to the regi on and
gemveredietakid7-gutetiofyplichapBiphtipetopeos) t i on sanpl es
representative of its tine-varying path. \Wen the
sensi ng deV|ce | 1860 0 38 pen, then the
pat h conS|sts ~i;j%és r'ﬂgiE%Is?rokes wi th each
stroke starfing when 4i> pen makes gontact wth the
surface, a endlng Qi‘ the pen b feaks contact with
e,

the surfag Wen a s e is for ded to the page
server 10 T€sponsi bl H‘\ t he regi I D, the server
retrieves adescs pliofl o he_rggon keyed by region
I D, and |nte MEC{UST'I‘eI ation to the 5
descri pti ofn. anphe,, /I f tThe dgscription includes
a hyperli ke inters s the zone of the
hyper | i nk; en the er may in pret the stroke as
erlink andgggtivate the

a designatijgn of the
hyperlink. 4.3 OW T RI NTI NG An oninitag printer is

a digital prigs ' O,@;ml tags onto the
| abel , packagi ng aqéyal 0 surface of a product
before, during or after’ product manufacture and/or

assenbly. It is a special case of a nelpage printer
g%%mxtgé oflﬁg ﬁﬁ@ﬁw{bcﬁ gfo ﬂhﬁmlp el SRR Imw%@sm@@ﬂ bR, Pdss
[ S
mmol fpenéa? igz rng he%te% al rct.rlu¥ ove gL X‘he rﬁacnog mxxalre was cooled to room

near -

effwﬁm&médfﬁﬂgted iy @etbﬁnel I('?loé‘iL) ?ﬂﬁéfr lfd@@g f?é\‘f YRAANCErd (i pod prashed with
aoeh@ matres! ategy to give e refidiplybrovipowdet §pmg 1%y i ncl udes
real -ti me Reed- Sal onon encodi ng of variable tag data
SHeh.as tag position, and real-tine tenplate-based
rendering of the actual tag pattern at the dot
resolution of the printhead. 15 The printer nay be an
add-on infrared printer which prints the omitags
after text and graphics have been printed by other
means, or an integrated color and infrared printer
which prints the ormmitags, text and graphics

simul taneously. Digitally-printed text and graphics
may include everything on the | abel or packaging, or




20 for variable data printing, such as a conventiona
thermal transfer or inkjet printer. For the purposes
of the follow ng discussion, any reference to printing
onto an itemlabel is intended to include printing
onto the item packaging in general, or directly onto
the itemsurface, Furthernore, any reference to an
itemID 215 is intended to include a region ID 50 (or
coll ection of per-panel regjpn ids), or a conponent

t heraalvr dusdMs pii nter is typically controlled by a
host conputer, which supplies the printer with fixed
and/or variable text, and graphics as well as item

i d&928¢Z i nclusion in the omitags. The host may

pr Swiokgionrof@pped(D et akigeGFHH s thoxgrhenoxydlimehtiriqeraties ;| wher eby
5it provides the printer with data in real tine as
printing proceeds. As an -optimnmsation, the host may
provi de the printer 2§§ﬁ’fixedf§?fa before printing
begi ns, and only MsPo{i deQ varia Miata in real tine.
The printer may al so be ¢ bl e of generating per-item
vari abl e data Bésed on 30 raneters pyMsvi ded by t he

host For exa the ho Yy provi he printer
with a base” ID prior printifg >3Hd the
printer may sigply ipncrg \,r\whe base ftemID to
generate succes F icds-n. B atively, nmenory

i N1 . .

j ot age~gredi um i nsert ed
fdeNa  sourcehof unique item
er report f@Hassi gnnent
uter for[recording by

in the ink card
into the prin may pr
ids, in whi%¥figcase the pr
of itens ids td the host

the host 35 Al P& nati vel ill, the g™M°nter may be
capabl e of reading as

e-eX syFng itemID fromthe
| abel onto whi cH*tT e nﬂitgﬁgj;F?Mﬁeing print ed,

assum ng the uni que Iﬂ%%angeeﬁoﬁbplied in sonme form
to the label during a previous manufacturing step:

For exaqple, t he iten1LD_nqy already be_gresept in the
f of HUH odte P B rRat Y P (LTS SP Bl R o PR Fired
t &ty *S o ienif ofberespotienamigure ts efsed derire e afierichiredfore €:1a 0 mL) to
O prirdeipitale thhprpduat Ot @supegig@mnwpe decantbdrpiftdiiahe badid v resvgr@gia in dther@higroform
10 | N@:k,uobenr A reiikzdnRoo@aide ashid s RO roRkal othtr B8 acetdrd @aviPiid sAitoE acid 6
MBY 443k 98 RE -GB3RAEe0f rendering the itemID in other
forms. For exanple, it may be capable of printing the
itemIDin the formof a 2D bar code, or of printing

t N P ORI Y eondtient of the itemIDin the form

of a ID bar code, or of witing the itemIDto a

15 wraztrplabe or wite-once RFID tag. 4.4 OVWN TAG SCANNI NG
S vahRdr il 7L @by fn¥iaky A @bl chaiob @it 0 t he product

server in response to situated scan events, e.g. when
an itemis scanned into inventory on delivery; when

the itemis placed on a retail shelf; and when the
itemis scanned at point of sale. Both fixed and

hand- hel d scanners may be used to scan omnitagged
product itens, using both | aser-based 2D scanni ng and
2D i mage- sensor - based scanning, using simlar or the
same techniques as enployed in the netpage pen. 10 As
shown in Figure 16, both a fixed scanner 254 and a
hand- hel d scanner 252 conmuni cate scan data to the
product server 251. The product server may in turn
comuni cate product itemevent data to a peer product
sedpy@ber( Not shown), or to-a product application server
250, which may inplenent sharing of data wth rel ated
product servers. For exanple, stock novenents within a
retail store may be recorded locally on the retai
store's product server, but the manufacturer's product
server nmay be notified once a product itemis 15

sold. 4.5 OW TAG BASED NETPAGE | NTERACTI ONS A product

i tem whose | abel li ng, packagi ng or actual surface has
been omi t agged provides the



same |level of interactivity as any other netpage.
There is a strong case to be nmade for

net page- conpati bl e product taggi ng. Netpage turns any
20 printed surface into a finely differentiated

graphi cal user interface akin to a Wb page, and there
are many applications which map nicely onto the
surface of a product. These applications include

obtai ning product informatign of various Kkinds
(nutritional information; cooking instructions;

reci pes; related products; use-by dates; servicing

i nstructions; reca tice | ayi ng ganes; entering
conpetitions; ﬁ%ﬁa g%atfér pmw%registration;

query, such as in the '<EF of stoleqmgoods; transfer);

? . =] . . .
provi di ng prgduct feedback, nessaging; 25 and indirect
devi ce cont . [f, on @ t he product
tagging is owdifferenfig n the case of
an undi fferentat ed_20D ¢ D-carried item

ID, then the b igﬂlo —T navi gation is

transferred to i N§ ogdmat yon~del’l Very devi ce, which
may signifiiimtly i ncréasg the co ity of the user
experi ence s¢-t he requiffey sophisti ion of the

delivery devige user in §face. The davention will now
be described with refe ¢e to the foll owi ng exanpl es.
However, it w Lo g cy Reeappreci ated that
this invention may enbodi in many other forns
W t hout departing from the scope of the invention, as

d ej\ bﬂﬁg oi' the dﬁn%e p(cl\ﬁ %EB@MQ, v%la@i a@gi’)daceg?x(a@eml rr%,s().m;?’xémol) and DBU

Preyo on ) . D

o, G0 SBE 85t L TRAB KT e /=09 e G

( 4vyas coplpsHe pore topprratgre gpd di with myethanol (3Rimiy. The epyltinggplid/way filtereq off and
5| vash@Nvith (o yandf\gwatérAnd aceiBpeity vt UFs@ dagifreddish-brown powder (185 mg, 84%).

6, 7- di br ononapht hal ene- 2, 3-di carbonitrile 3 (508 ny,

0. @&is-ﬂﬂigb&so, o5 7%A: BN RNRR), Gk (LZ9 o). 9. 00 mmol) and

freshly dried potassium carbonate (2.70 g, 19 mmol) in

di met hyl formam de (10 nL) was stirred at 130 C

ove&f#rght The reaction m xture was cooled to 80 C and
10 \\eiubiqnatiog of vipRdyl teipkisl 6 T-Gihephogyaibbacty) Barhthalpeganive . pr eci pi t at e

that was filtered off, washed with water and

nmet hanol /wat er (50:50) to give 4 as a chocol at e-brown

powder (480 nmg, 75%-. 'H NMR (300 MHz, CDC 3): 53.89

(6H, s); 7.02 (41-, d, J= 7.8 Hz); 7.14 (4H, d, J=17.8

Hz); 7.15 (2H, s); 8.02 (2H, s). 10 Exanple I

Copper (11)

tetrakis[6, 7- (4" - net hoxyphenoxy) | napht hal ocyani ne (5)

MO/ \ OO\ / Ov OV O N'N- NOI N-Cu-N\ |

/I O

TRBOI4-PCT
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NN'NOw O Mo/ \ OO\ / Ow (5 A mxture of
the dinitrile 4 (240 ng, 0.568 mmol ), copper(l)
chloride and DBU (135 ttL, 135 ng, 0.888 mmol) in
1-pentanol (2 nL) was heated at reflux overnight. The
reaction m xture was cooled to room 15 tenperature and
diluted with nethanol (20 nL) and the resulting solid
was filtered off and washed with nethanol, water and
acetone to give 5 as a reddigh-brown powder (201 ny,

81% . IRBOI4-PCT 0 41 UWV-Vis-NIR (DVMBO): 773 nat.
Exanpl e 2 Sul f onat i ogo@f coppengl)

tetrakis[6, 7- (4" xxphgn@u@@pht hal ocyanine 5
SBH SO03H MeO / HO8S /-\ = | ~LSCaH N
\ANNO\ \ NGQUN'; /[ [/ N -N HCaSw.SC8H OV Owe
MO\ O O OWl503H (6) A sol utioplof the

copper ( 12)o, pr t hal ocyany.né 5 (110 o 7 nol) in
sul furic aci 98% 1 stirre at 45 C for 45

mn. The reaci pixtr €} fa opwi se to
et her/ chl orofoN‘l‘S‘,b— ecipitate the
product. The upernatqhtf'. dccantcd] of f and the
solid was, pended in\_et her/chl ordflogam, 10 (9:1, 100
mL). Filtrdtren, follo -@o washi ngSwl th chl or of or m
et her and acet@he gave t sul fonic awied 6 (144 ny,
96%9 as a red-brown po W-Vis-NIR (DVMBO): 775 nm
690 am 15 Exanpgb OMe
tetrakis]6,7-(4"-ne gyphen 4 napht hal ocyani ne (7)

| RB014-PCT 0 42 MO/ &®& O/ Ok O NO

A solution of the vanady! naphthalocyanine 7 (237 mg, 0.135 mmol) in sulfuric acid (98%, 2 mL) was stirred
at 50 °C for 45 min. The reaction mixture was added dropwise to ether/chloroform (9:1, 150 mL) to
precipitate the product. The supernatent liquid was decanted off and the solid was resuspended in

ether/chloroform (9:1, 150 mL). Filtration, followed by washing with chloroform, ether and acetone gave 8

(247 mg, 81%) as a black-green pawder.

UV-Vis-NIR (DMSO): 808 nm, 720 nm.

IRB014-PCT



O\ \' I INvV-N~i // NIiN_NOWw O MO0/ a OO/ Ow
(7) A mxture of the dinitrile 4 (213 ng, 0.503
aunol ), vanadyl acetyl acetonate (45 ng, 0.169 nunol)
and DBU (130 L, 130 ng, 0.854 mol) in 1-pentanol (2
m.) was heated at reflux overnight. The reaction

m xture was cooled to roomtenperature and dil uted
with methanol (20 m,). The resulting solid was
filtered off and 5 washed wi t hyget hanol, water and
acet @ngmvk0o give 7 as a dark reddi sh-brown powder (185
ng, 84% . W-Vis-NR (DVMSO 10.8 ,M: 808 nm(a =
sgngogl) Ana;glmg.locyamnedyeo?Pm)ula(IExanpl e 4 10 Sulfonation of
tetrakis[6,7-(4"-net hoxyphéfh@( yYffapht hal ocyani ne

| RB014- PCT 0 43 SO3H _SO3H / OO0j / w Owv Ow
HOOS i \ I-SCBH/NNN V-N NiN-NHX3S I -
| SCBH G ove Nk / | 0o e

sol ution of the vanadyl napht al ocyan; ne 7 (237 ny,
0.135 mmol ) in sulf IiJlricRa -

at 50 C for 45 min Y7
dropwi se to ether/g 540 ) to
precipitate the pr é.duct .R2Thie natvant |AP4QUI d was
decanted off and the solid was-{esuspended in

et her/chloroform (9: 1, 150Rir F°l tration, foll owed
by washing with chl orof orm r and acetone gave 8
5 (247 nmg, 81% as a bl ack-greef powder. UV-Vis-N 12
(DVMBO): 808 rim 720 nm. ADX|I RBoA4-PCT 0 44 CLAIMS
. A napht hal ocyani ne dye of fmrnula (I): Art-X X-Ar2

S5 wherein
M is a metal group or is absent;
R' and R? are independently selected from hydrogen or C;., alkoxy;
Xis O;
Ar', A, AP, Ar', AP, Ar®, Ar’ and Ar® are selected from phenyl, naphthyl, pyridyl, furanyl, pyrollyl,

10 thiophenyl, each of Ar’, Ar?, Ar, Ar®, AP, Ar®, Ar’ and Ar® being optionally substituted with 1,2, 3,4 or 5
groups, the or each group being independently selected from C;.; alkyl, C.j; alkoxy, C;.jz arylalkyl, Cy. 2
arylalkoxy, —(OCH,CH,)sOR?, cyano, halogen, amino, hydroxyl, thiol, -SR", -NR"R", nitro, phenyl, phenoxy,
—CO,R", -C(O)R", —OCOR", —SO,R", ~OSO,R", -NHC(O)R", -CONR"R", ~CONR"R”, sulfonic acid,
sulfonic acid salt and sulfonamide;

15  dis aninteger from 2 to 5000;

R?is H, C,3 alky! or C(O)C,.galkyl; and

R"and R" are independently selected from hydrogen, C,.1; alkyl, phenyl or phenyl-C, s alkyl,

wherein at least one of Ar', Ar?, A, Ar*, Ar, Ar®, Ar’ and Ar® is substituted with a sulfonic acid, a sulfonic
acid salt or a sulfonamide group.

2. The dye of claim 1, wherein at least one of Ar', Ar, A, A, A, Ar®, Ar” and Af is substituted
with a sulfonamide group or —-SO,Z;

wherein:

Z is H, Li, Na, K or N*(R®)(R*)(R*(R"); and

25  R™ R% R°, R' may be the same or different and are independently selected from H, Cysalkyl, Cq ;o arylatkyl
and Cg.jparyl.

3. The dye of claim 1, wherein the sulfonamide group is of formula ~SO,NRFR?;

IRBO14



RR Rt A’Aa Rt N"N-NR2 Ar 3 X/ / 11V \' X N -N
Ar7 Rz N-NRL Ara Rl R2Z Ara-X X-Ars (I) 5 wherein
Mis a netal group or is absent-, Wand R2 are

i ndependent|y sel ected from hydrogen or Cr,a al koxy;
Xis 0; Ar', .Ar2, Ar', Ar, Ars, Ar6, At' and Ara are
sel ected from phenyl, naphthyl, pyridyl, furanyl.
pyrollyl, 10 thi ophenyl, each of Ar', Ara, Ar', Ar',
Ar', Ar6, Ai' and Ara being opjd onally substituted

W t hyibrein2, 3, 4 or 5 groups, the or each group being

i ndependent | . sel,eele: £k Y,
(71 BFPAT DR gl O Gon B coniB oy G
cyanb‘”“H‘éfFebb"é’rr“”g?ﬁ Wh, hydr oxyI th| ol, -SR', -NR'R,

ni trblstﬁe#ylorC@Kewéx‘y, -Q02R', -C(O R, -(I:(P‘ ,

-S52R', -0S02R', -NHC(O R, -CO\IR"R". -CONR'R",

sul fpnl CTI@GJ@@E clamSluJ\IferlnLa@h o@&l] dr230§3| Ar“,ﬂ(ﬂdréwaﬁmtﬁﬁjted ;LiEha

dis HC ac. ta ic aci LT sulfonap Ris H Cl_’ al kyl or
C(O)S&@Ms!1 gl Eg i aélgm hé? gi(Q%Qare i ndependent |y

sel ected from hydr ogen, C, ., 2 al kyl, phenyl or

pheny/| - CThe dyegf gaip 4, W*\Mﬁéﬁfé‘?“ﬁ”‘aa‘{ml east one of At', Ar2,
Ar' Ar4, Ars Acv Ar' and XISXS %4t ed vvlth a
sulfonic acid, a sulfesk S or a sul fonam de
group. 20 2. The dye of cl a| wherein at | east one
of Ar', Ara, A?z A", Ars, ALp\Ar' andolrs is
substi t ut ed vmth\a\sulfonam a/group or {SCBZ;

wherein: Zis 11 ‘(R‘)(R) )(R‘) and

25 R, R R, he h Is'?‘re\ e e nt and are
[ ndependent 'y seI ect NH-M%N ,s

aryl al kyl and C6_% @e dye~ o chl m 1
wherein the sul f op de grou/l ¢"of for -S(IZNRR

| RBO14 0 45 wher : R and
sel ected fromH, Cts°dlkyl,
aryl or -(CH2CH20 eR; e is integer from2 to
5000; and R is H C, .s SC¥a al kyl - 5 4.
The dye of claim1, whes dach Ar', A?, Ar3, Ar',
Arb Ar6, Ar' and Ars is subs(hbtuted with a

are inde ently
2 aryl al kylS%:46. , 2

wherein:

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

R™, R", R, R' may be the same or different and are independently selected from H, C, 5 alkyl, Cg. 12 arylalkyl
15  andCgjparyl

6. The dye of claim 5, wherein each —-SOsZ group is at a para position.

7. The dye of claim 1, which is of formula (IV):
20
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sul fonic acid, a sulfonic acid salt or a sul fonam de
group. 5. The dye of claim4, which is of formula
(2r1): , 8Bz \ XX\ / 2035 zZA&B \ \ zOS\ NN-NX
'\ X X/ / X 1 NNINVJ N\6 SO3Z s@BzZ ~SBZ X X
ZABSi \ \ / 10 (IIl) wherein: Zis H Li, Na, Kor
N(R")(RD(R)(R); and - ' R', R, R may be the
same or different and are independently selected from
H C .s alkyl, CF e arylalkyl 4(%5 and 06.12 ayl. 6.
The dye of claim5, mhere@aﬂeac SXBZ group is at a
f

para position. 7. The_dye 3 wich is of
formula (1V): 20 1R8012 ﬁgs’im/hxu
[ f 1\ \_x NM

D /
R3 R3 R3 Z03S i S03Z NNN N
x R3 S03Z; S03Z (1V)

iN Z03S- | _ S03Z /R3 R3 R3
zoas—:/ \—8032
J N N ~=N
OOt
X ,Q I
zoas—i | 50,2
R® 8 R?

wherein:

Z is H, Li, Na, K or N*R™RHRHR'),

R™ R", R®, R' may be the same or different and are independently selected from H, C,.salkyl, C 2 arylalkyl
5 and Cg.1; aryl; and

R? is selected from C.12 alkyl, Cy.;» alkoxy, Cy.jp arylalkyl, C,_p arylalkoxy, —(OCH;CH;)(.OR", cyano,

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

—-NHC(O)R", -CONR'R"* or -CONR'R".

10 s The dye of claim 7, wherein R? is C.¢alkyl or Cy alkoxy.
9. The dye of claim 1, wherein M is SnClp, Cu, V=0, or Ga(OH).
10. An inkjet ink comprising a dye according to claim 1.
15
11. An inkjet printer comprising a printhead in fluid communication with at least one ink reservoir,

wherein said at least one ink reservoir comprises an inkjet ink according to claim 10.

12.

The inkjet printer of claim 11, wherein said printhead comprises:

20 a plurality of nozzles;
a bubble forming chamber corresponding to each of the nozzles respectively, the bubble forming
chambers adapted to contain ejectable liquid; and
a heater element disposed in each of the bubble forming chambers respectively, the heater element
configured for thermal contact with the ejectable liquid;
25 such that heating the heater element to a temperature above the boiling point of the ejectable liquid

forms a gas bubble that causes the ejection of a drop of the ejectable liquid from the nozzle:
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wherein: Zis H, Li, Na, Kor NRM(R')(R)(R); R,
R', R, R may be the sane or different and are
[ ndependent ly selected fromH, Cl., alkyl, C,
arylalkyl 5 and C612 aryl; and R3 is selected from
C 12 al kyl, Cyr, al koxy, Cl. 12 arylaikyl, Cr.v
aryl al koxy, -(OCH, CH3),1CORa, cyano, hal ogen, am no,
hydroxyl, thiol, -SR', -NR'R', nitro, phenyl, phenoxy,
-CO2R', -C(OR . -000R -NHC(QR , -CONR'R' or
- CONR' R" nebh tlg hea{girbﬁmglyiesuginde@ bn@le Bk rambWIRE @t Burikg uselaSeadta Brtion of

al ky er elémen 1Xe 'ga'n in dirgct ct Wi ce i wherein M
o Slhdaé G q ‘38}’613), d-”é]% tgt\gth.tf; fgétalgh%.jdet o

conprising a dye according to claim1. 15 if. An

i nkj &t pﬁlﬂt@f‘ﬂdéed?fﬁr*ll@f mgerdaiprl AR SerrisHe gk according to claim
chHmmni cation with at | east one ink reservoir- wherein
said at | east one ink reservoir conprises an inkjet

i nk Ccoc\qabglgte Ldomgc‘d d?eld[n)ra‘l 0 c:l'agnldTngdltha‘K))l et prl nter
of claim1ll, wherein sai dg printhead conprises: 20 a

pl ur %l it 'S ngttlodg%£J111§ Stry ) & d&l{@cba' c@nptngrsmem @a &hﬁﬂt&%ﬁ the form containing
L[Jlreugldnfrea aLle gfommuoll'dn%{gdcgnc rea diglb wgé gata,et§e c&l@cﬁﬁ?l&éﬂk M&Jat}(e %ft‘un&nuty

tain e ect
| i quitde foawad oéa el arerars ﬁ‘é‘ﬁstop‘ai g B&%eé‘a‘h‘id e H‘ S the
bubbl e f eestrica g‘x thee sy pystent @@tﬁ)@@t‘sqnwpvlce feetng éaﬁ;tr@ixrdmg the identity
el en@mt forneonfosgior@de £iGing detie ek toge fatmabé senaing davide fwden placed in an
ej e Cctp@bllx «fpoJld.oxq&linda to géfm&%nt&xaﬁn@ at mchcﬁtﬁlﬁ haﬁgsutg B@adN®at & the coded data;
@ enent ¥d9mi?mé ﬁ[{@%cn%ey{ Qen@pcpf}()ﬁ tIIe n@cam@ 'dalté ngasnr\))gy ffalti of@fe form; and

(he o cou b ea AUt SR o i BRI, Mt g

the #o%% e; IRBO14 0 47 wherein the heater el enent is
s us perdedid padedtdyecopmibes elifarriyeime dQekerdvggreldigdr i ng use at

| east a portion of the heater elenent is encircled by,
amn d 1i6 n d IA ek o&&ﬂltn@&tq cWi]atahno 'ltc@@ut&jsﬁ@xﬁ ah pﬁntefd |foHi1 the fornontaining

An i hq lﬁa Qquagl! 1!1fg191§101t aqg ma@lﬂne reQ&!ﬁalcerodepga a,nlte%(gded d§(§{;egg 1hcn.j§t1\e of at least one
cartr d] I Sl N t ink accordi ng to cl alm

5 t Oﬁcld ec 10’&11 rl'rgnoultod m%udmﬁhc >lqﬁ o[e

a dye according to cla

| dispos BEVPh B P 8 Ste’%“"n’é‘t“ﬁ sae fevEn gt Al St YY ‘h6 ft flcas
dat eené fivkdend acledmpereent dgystaing wdvemeg offieisanting devigelaye ¢ frdorm. the
POr Mesiay ik Gk, vhdd ghoved Qathitianformegigtaldly éie fan fegarding baidatieag prd field using at
mac héaﬁ @)m@ & @g @)@Ld @dtﬁﬁ%@@rdl@@ﬂ]@}dta §e%m@ e meatea dhbie tQhe form; and

i ndi cat i ¥t§rp1%rng ﬂrghe coqglnél L)Ety m, al%gst s%xne%f Iaﬁ {nm:a@x@qatgg it Rates to said at least
plurallty of reference ‘points of form the nethod

i ncltfi™Mg the steps of. receiving | n the conputer

Sy s PRI oA i cares e IRvgofag e @cordi‘“ﬁ 8r¥8ti ng dat a
$egarding the identity of the formand a position of

t he 13ensi agnodl@viaarg e} @tidiieo dcompibx@yskid vif prddiveite®.aiR giodugy item

d eV Ihg\%g a MmurﬁLeQ&ﬁg)mé i@ Yead BP Bfoilafiod Sha PRSihd rka@B1e EcBdaadid, MeRoded

n tel ng at
?ebem%r% ic t\gcg n 15e%tty cf ge pu!ax?ct 1lemq}|1e91§t¥13dﬂ19ucglgthcas Hs%lf g

l eas gen IJ%A ngi d I'}]ednm
conpilt er ‘“§‘y‘§’% 8 ﬁ‘f ‘a’ﬁ‘ﬁl“"‘f PO “f"f{’é)m i F‘f&sl‘“é Srng data)” reé*ir Eeast
Bne of thaproducidfm. i gnstng fepie. witplacqd ft2etppriat H°ﬁ‘@“ fekatﬁe ? ﬁ*fepmd“‘ tterm,
COoNnptkeing Gaisicaing da@tsink @ &sst sogoiibe ©fed §ahmnd ndi cati ng dat a

as i@y retlabes m'ih@cot'nb.&x ttenl @ASILy theGlaRatifig darh, thformalit@ Fe@iing togta prokiuct
coded data conpri ses an | R-absorbi ng dye according to

cl ai y of data

i nt dvh%emcs%g code%gart‘a C(gn %es an 82 a.bsorfbmg cp € accoidmgto ?lz(l)nrp?n the form

Yont ai ni ng
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human-r eadabl e i nformati on and nachi ne-readabl e coded
data, the coded data being indicative of at |east one
field of the form the nmethod including the steps of:
receiving, in the conputer systemand froma sensing
device, indicating data regarding the at |east one
field and includi ng novenent data regardi ng novenent

of the sensing device relative to the form the 25
sensi ng device, when noved relgtive to the form

gene [t | NOnehb¥Bs e@@ﬁr@ $uR 084t BhkaBGm S@inﬂne@&ystdm@ﬁs Prodada femf tl:xe@lrodlct item
usin viﬁagta plin?e§§1¥fa § gﬁgnix%fhun;amr%adgo%%%gmaqgltmﬁi nﬁgﬁgle—lgtgﬁﬁe rccﬁzdldﬂg the coded
the data regarJln I t's own npve n&,_elgghye tq the

f or AT SEREGBPEEY HYS PP R ORI SPeth at

| east®) sorresivip: inglgicRPP i EseRA TR 2Rt IGEe inficafig Pty dige e identity
S&i dofak prbde@isin, thepmeangfdevizk. dthen plivetrirdn npes@ ebsita ehatle epafe groduct item,
CONMPEehetf 1@ Rdidaly aRSIOKRI 1Ag oty & maeeauai, ng to claim| 30

17. @5 ne&eg'lg\gng,q the%ﬁl%ptletj: sﬂgm £h Es{ng thpif'ldicg@ag @na! nanauéh r@ﬁwge%[:oduct
systemvia a product item the product item having a

(1

prin_eﬁlsurface cont ai ni ng human-readabl e i nfornmation
and fPachPiretipeeBds FEPEoYE BHE 4 P hE S o e ™ Ear B B E Mg
1O1di et tem tyPuigideyiqd estpttidtfigm f erqpeemprisiprfiselayidgvistnd apHing device,
met hadreib ABkudidagotities stiepsrnot dye fadigeceinvi ng, in the
conputer systemand froma sensing device, indicating
data regarding the identity 35 of the product item

t he sensing device, when placed in an operative
position relative to the product item generating the
i ndicating data using at |east sone of the coded data;
and (b) recording, in the conmputer system and using
the indicating data, information relating to the
product item wherein said coded data conprises an

| R-absorbi ng dye according to claim|l 40 IRB014 a 48
18. A nethod of enabling retrieval of data froma
conmputer systemvia a product item the product item
having a printed surface containi ng human-readabl e

i nformati on and machi ne-readabl e coded data, the coded
data being indicative of an identity of the product
item the nmethod including the steps of. (a)

receiving, in the conputer systemand froma sensing
device, indicating data regarding the identity 5 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; (b) retrieving, in the conputer system
and using the indicating data, information relating to
the product item and (c) outputting, fromthe
conmput er systemand to an output device, the
information relating to the 10 product item the

out put device selected fromthe group conprising a

di spl ay device and a printing device, wherein said
coded data conprises an | R-absorbing dye according to
claiml. I1RB014 0O
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