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obj ect having identification 5 information, said
identification information being used to verify the
object's identity. The invention also relates to a tag

ot of RATESHOL DR FENARYING A OBTECE ANP AJAG CARRYING

information is useOENTINEIATIONINEORPATION denti ty.
The invention further relates to an object carrying

such a tag. In addition, the invention relates to a

R@@ﬂf ?f i ‘iﬁigr %ﬁ :56 %8? %%%@?%o? 6@68@%!%5;%?11 object having identification
in#6iifatibh,Cald @Bnhﬂc@tlbx@ﬁ@é’ﬂnahdﬂ BEinkiveed td)ﬂ:rifjé dienatljeat’y identity. The
has been an area of widespread interest and

"nll@ermompmbm TElaES g\ e @Iy gTet ks atFpg gnfopmation, —wherein- - this

l de 1@&%;{15 3%1#0?1% %l % Q& @%a&*&ﬁaaﬂf obj E&%dﬂgﬁtgryt FHe 1m§ﬂﬁ9n further

arco es and Chl e-rea e tag

ielh%s\/tbsdnbcbtﬁect sarliag sich 4l dmaddivien Ithehmﬂﬁomredhtes to a method of
m cron-sized plastic. tags at mé:rosco i c._scal

P@d@@ﬂlg DRYStER fo iblshidentification ang tora YRlEMISR pliuﬁg}éaentlﬁcatnon
‘ eStIdén@l 1(:%r au'&éﬁhﬁ@ﬁ) ;hzfse%gél‘glzﬂg ealgf | wideffead interest and

ence O attri but abl e
ﬁdv@n@ﬁléht dors mahy qleaisa\mmhn@n nmh(rdseazf lﬂ@ntlﬁcratloa rely on the use of

ec&ugrﬁgﬁ‘éc nfgigémjlgﬁ 3{%1?% ges Fl %c]:étJ {;%p%)f? i n’he visible
f%dtot ﬁdfoﬁéﬁv@%dﬁoﬁé’é bhe ﬂﬁérﬁﬂ%ﬁecﬂ) ﬁl’am};s ﬂQﬁ]'deséﬁrﬁc Sodleb.
as passports and  driver's licenses as well

[ORMEr ciQue dfrtke maineisasons frtthe sontinyed rtersst ie ﬂ@@tlﬁcaﬂon technology

B heiceft TG 1B AURRYA 1S K ARapt R YRS 1o carried out

5 haRSesird AAnndrNTHE Bédicfor xa@eptaare biistenpubftirimsactions éngiparent. For
beneficial to the software and ente f}‘i‘g |nrrent

pyaenpe, thess isanqed to Flisblyauthenticals persorldociiments suplypgpassports and
gﬁ'&«% ﬁ?%%%s)%cﬁeﬁ'zﬁcc%mng iRRHmEE hdh VAPt Edr®, credit cards,

to prevent the use of pirate copies. [n
ymenay;obumlues endmphe, insinenatarof ccdrmnerofal dragsactions at the point of

GOIELEL T A0, R TR IB g ot an

BEdNnfERSnthdhgesSidcie AB1E iké hﬁﬁ;gélffr ﬁ@eﬁsﬂr@ 11%ﬁ1@®i1t:lglafl caﬁpact discs
ore issuing credi

the tdentity of the articles
Chrapd d@ﬁgwrsawedlsk& (RVIas)ite peaveRs the useed pimtsrcopics. H@é’ﬁt another
%\xn ]gxé( ]?e lv{/}ﬁcgé alﬁxg é%?%féa? ﬁ&hl%@rc?ax %Efglg] {u%[l ad Yecm %‘g)?l@é artwork, and

ave verl
antifues weirinsactbd) Q0K vitaletar the pamy l’t&dﬁ'mg‘ suichl m’ticila‘s iic altle tnascertain

are known _and are described in_ the foll O\Mr@% ch P%?J
fhevidentitk AbHe arbielat belpredsiugne eredibodt # Blorgeorgion Jovel, there is also a
bégdofop@tc'hgéb SRR 1aBient A:%Qoﬁ‘?ﬁé‘f@ﬁ ItG &y pHYSical®dbj&t that needs to

wn as a nmagnetic barco A magneti c strlpels
hy\mltsaﬂémntyradﬁiadmubsfeqsﬁm]yl magnetic particles set in a

E(f@lzt]n -I-Sréselgla lhgllsegf 1 énetlﬁel ttlonez{re ﬁﬁ&lvﬁ gr(xjd grle rdees(%;tnlbgd }nqhe following.
[0005] A well-known identification method relies on information encoded in a
magnetic stripe, also known as a magnetic barcode. A magnetic stripe is typically made up‘
of small magnetic particles set in a resin. The particles are either applied directly to the
card or made into a stripe on a plastic backing which is applied to the card. The stripe is

encoded by having regions of these particles (e.g. iron particles) magnetized in a direction,



card or made into a stripe on a plastic backing which
is applied to the card. The stripe is encoded by

whaoosneg2eegi ons of these particles (e.g. iron PCT/SG2004/000216

particles) magnetized in a direction, WO 2005/008294

2 i.e. polarity of the magnetic partlcles in the
stripe is changed IocaIIy 40 define bits of
|nforrrat|

h$- dwéar{t}ﬁ g?] é%/qgnhang % Pl? Islgel gtrelg%:asg E}mci{ggi H&a@?,"%dhé}%e bits of
ﬁﬁaﬁ@n af <§1ta iRe N dir8RioAtdf 18 endbtiSg alod@nthé flénp@ bPihe stripe,

orrmtl 0 as a user account number is first
mfmg*raﬂmmmlwnttem andhstoredlgmethie striper Ths, bdentifigationdnfopsmation such as a

SR e BT Lt Bk, RSP REREH g pead. and
f’hbg&gx]‘é@g cdorﬂJ feadifg YIRS hahahelib Stripe &¥ittPa rea@Mead ¥nd then having the

syst’ens are inherentl non- secure because
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Qf QL Sidenbiid ﬁn?b Raf b 'f&éédfbésyl V\Flirtheﬁﬁ@fe?ﬂie(mﬁg'mhd snediDis prone to
[ 0007] “Several nethods have g ested for

een su
coreption gvhan ﬁwm&neéﬁ soie igbrepety intﬁﬁgl%@ﬂ%ﬂ@w itk magnetic fields.

s_f t
BE T T S Verglmetbas e a0 SubdSteier KBAE Tkgeure encoding on a
ARgndRIAADE, | hadenhmes @famei;&meﬂﬁﬂﬂanc}lud'dl eWterieanka Magnetics, XSec,
Magneti cs encodin rel |

ba %P@ICSOXFS@?\‘{IQQY% 'éfﬁ %‘Hé\d E{“i g‘ﬁ egf‘mf’#’ansi tions
P@E}%ﬁen[@ J%‘fe@ﬁmﬁé %%ﬁe@és Qﬁcfoﬁﬁl eHlEthoa5reﬁEd ent éHahg’é% in particle

Pat ent 166 di scl oses a nmet hod relyrng
onexttiﬁ&)nr ahdt thee deqacxmm iofntraxfsitions pbewkérc adiagert ibtoc 5'Of different
nals More particularly, the deviation in the
B‘f‘ U0 | ocations of Iocal peak points in the signal

Wﬁiﬁf or s Pateat $r2|3§‘i66 Qlistfosed atmhethod &tﬂghnlgsoruthd felgtive gsosition of.
a magnetic security fingerprint. 20 [001IQ] The
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H%a}kg%oﬁgtg i B s a? Svaledfih i ﬁ Petfe RO G SR WElized as a magnetic -

Lk ges over the nagnetlc stripe for
Y&t ﬁ@erpﬁmtpurposes [0011] The Val uGuard system (US
Patent ,614) util]

Het él*@[e TigHL, glg? Fes{—lp@glearggc gfs rsglls: (nj%%fzrébe%r% 108 6,328,209
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werificasion pinposdsr uct ur e of - magnetic mediumis a

{f%gﬁ P]éh @éﬁg_{%ﬁ{ s&%ggﬁg% éfageél ok SS%I??MPE@S ifftent randomly

ﬂ@dn@ JRAIaBI® dharacteisthd ©f afetoeRbRImaghetit mgmnTo serve
[0012] Seczlxjcrclogc};n; ?oah%rgaten?s g§g6 222 glfld Smg%] %Efli C1ssue to ?r]ldeck et al. the
microscopic structure of magnetic medium is a permanent random arrangement of
microfeatures, and therefore, remanent noise characteristics of any magnetic medium is
unique and deterministic. To serve as a security‘ feature, a region of magnetic medium is
saturated in one direction by a large applied magnetic field, and the resulting remanent .
magnetization or noise obtained is stored as the identification information which 1s
subsequently verified during transaction. The method of identification disclosed in US
Patents 5,546,462 and 5,920,628 relies on small fluctuations within the overall magnetic

signal from the magnetic medium that correlates to grain boundary and orientation



saturated in one direction by a | arge applied magnetic
field, and the resulting remanent . 30 magneti zati on
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i nformati on which is subsequently verified during
transaction. The nethod of identification disclosed in
US Patents 5,546,462 and 55920, 628 relies on snmal
fluctuations wthin the overal etic

| . .
iMerTligRe UNEVREID G (TRICHG  MEdiuRoalty thog MARATER Ef{;%?lon grain
ggl%cﬁihef Bt &H%n?ﬁlo éx%gu%é/ ﬁl?éziaudctué)ﬁonk QAP ERRck OThd HafiM&ic signal of

e nmagnhetic ne e magnetic polarization,
glﬁeaﬂnagneho wnedlauh &gl @onegianlyathange, maltggsn thehhse of the identification

T R T P T —

g %tglgs Fﬂ{tﬁéerﬂﬁ)ééf ﬂ’gg"&‘ﬁ‘b Qﬁ:ﬁb&nof faf Qh tl!; Qélied| ﬂpon to produce the

e dlsadvan age of being
dmﬁénenuhmsd usedan objeat eieﬁtﬂmaﬁmn akhergforef-ufrthé magoctec medium were re-

magnet ' tl}lg,{égft %g ﬁgﬂ{(}ge >ang 1{%2 él'basgin%t%o"gje C?l?e Bhi8e signal would be

'aﬁ@r@&' fication. Therefore, if themagnetic nmedium were
re- magnetized under the influence of another magnetic
OGU3Y, tWEO 0mi0856@02s Adndiscloss| aolipidal z0d éraag)partindes3adptheir use as

12RO Ny LS 0B S R RO LBl ' SHpbiBAA0) 3hEd GhPRan comprise
"(‘Iﬁ‘?&&ﬁrrflétﬁlls %ﬁclﬁﬁﬁgd}l&uﬁwey piatinuad and aickyl. shiayaestempebeessnis used to

i se ferent nmetals such as gol d, silver,
cgﬁ)m mhnsan@nmaa@?s In 3 fiEst Stepp apmetab ds elestrochemially reduced into
t -
RARANGS HESEEFRAFREE: Lh Sk Y, e PhpBleR ol v e

@fanamgeni&blaﬁed réd mpmnlds stBapsed t ore m@h'plaatmoa:eslure barcode-like
di ssolved to . yield free- st angd i.sol

te
FANEEIeS B E EEHT O, o o8 IR T S SOl ifferentil
]réﬂégﬁw Peiviceh ERlfraN Mdta QESREHLS idTRER WP dRlinguilH ®eRWdlen different

netal s were produced. Differential reflectivity
manwtaamlesd]r awndesnﬁhaus dangrhayrmeans of seticRlbmirecPPyui sh

i flerent —pan td cl or..ga s.
ng Ahs B an p?’?%\lfb%cgga scoﬁef&%1 ¥in H#ﬁ[ﬁ'els in identity
faﬁﬂﬁhﬁ@nbﬂﬂ systeedl ConsequbieByp itand goall dfabd preadrtt diveatiow @sdevelop new

inidentity authenticatiqon systens ns
inethodggnd deicesHar madkingand |lﬁﬁzﬂé1¥xm%> Hﬂdf‘aggfﬂé@&% rﬁé%@ls%gwl of this

OEHVI da(gﬁgovq&vbﬁ:%x %S}J@{aggﬂg s?ﬁgm' @enisi ﬁﬁﬁo@ﬁble or prohibitively - -'

objects I's arso a’goal of thi's
|d’1ﬂ“eﬁltamhe>tpengwmmfdgean i nexpensi ve tagging system

Sl SR ok B9 ekl L P e e
ha\,ﬁﬁlﬂ?" felire Q’?ﬂﬁ%mgﬁve ihichd@t dafnd he system

g the features of the respective independent

25 cwmms 0fe pOIbEE| methedsgf amshng ofddentidigng an gbigetthagimeddentification

iecm}lgztgc}ﬁl 8dd $dtnf Pl&ﬁ%tn 1rt11 o\r/r'nzr&%n b%%{g l!lseh ‘E(?(Iér?f? the identity of the object.

This method comprises

determining at least one characteristic of a magnetic field of (produced by) at least

a portion of a tag, thereby obtaining a first specific magpetic signal, wherein the tag

30 comprises a substantially non-magnetic host material having pores, wherein at least some

of the pores contain a magnetic material, and
storing signal information relating to said first specific magnetic signal, said stored

signal information forming the identification information of the object.



information, said identification information being
used to verify the identity of the object. This

woreaolioas2eonpri ses determ ning at | east one PCT/SG2004/000216
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characteristic of a magnetic field of (produced by) at
| east a portion of a tag, thereby obtaining a first
specific magnetic signal, erein the tag 30

rises a substantially non-nagneti

co Qst terial, . .
0807\ o eR i the dmrba8 > SgREoB ! diiigpe@n obiect having

3 - C . . . . . .
PR AR £ o T 888l vty o deny
of theabjects sdidinkthodedmpsisiggal i nformation fornming the

identification informatjon of the object. 4 00177 ..
Aot HASTRRAS Bt dFAst AR FRUBHIEHSE STsmablEgi i cipctromaghetic field of

; h j hawi . e _ oot
AP LAY 8 B0 i 15, e Pl A it ccio o
iseiebnhagnuie siyal wheretbetht itagy conafnisth e Selitantially snsutating host matefial
met hod conprising; .determ ning at | east .one . )
b#aRG @P@lsqn‘g"lhler@“b f%t d5psk SERP rqfct%s PP ot ey fubsiqntiafly cgnducting
H{z%teriglbw @Q&&Tﬁ%’t Akt @med SPERE sabsPRtihilPHledttically &hducting material
thereby obtaining a first s§e0|f|c el ectric or

thegotas osremmetted os¢agplked to aiveltagesouise, andg conpri ses a

subst gnti al.l y.i.nsul ating, host-m Lal . | NG por .
s b PR SPAG S DR RS romagneic
SighA! @nd bdldaysi@Rn difeinhdtion siEaEforaingame iddneifieationainformation of the
| east some of the substantially electrically
epeiucting material -in the pores is connected or

ed t . ' ] .
| Aty SR R HERiprP 13 inA BF b3 @RB)stem for object
ffentifietivn ormgmethiod compgseal , sai d stored signal

informatiaon sigpal formng the identifj.cati.o .

| nf or fideTRng e ongisfiuasterislisf @ymagnstis, el ap lsgst gpe portion of
i o8 Mhidi i WClibghl 2 wh¥ht el @ comprises a

%Eﬁ%cﬁgﬁﬁ%ggﬁﬁlﬁ%g?%%Eﬁé%ﬁ?én%?ﬁod g%hnzpri ses: 15 ; i

sidtsentialhi men-magnatigdrosometesinbhayingeporss. j and grheseinwy fash gome of the

field ?f. at Iea,[st one portion ‘of a tag, thereby

BOEAFHIHY aénq;ginpéqmgﬁggrfi c magnetic signal, wherein

the t ﬁ@ﬁﬁ%ﬁ@ﬁiﬂ SefdratichubBtiagtd @ald firshspeeifikgnainetic figsdl, said stored

mat eri al havi ng pores, and wherein at Ifast .sone

¢ . al of, .
signal ipforaaticadatming the idepjHicetion wigrayajign of &t s &P by Waified.
: iy ) o firet ! : |
AL B B SOREHCH 5] PRRTBELS e o
bbjecttidéntif@btiomcomyfrisingat i on of an object to be - :

identified.. [0019] Yet another t hod .of the )
i nvenf$tgpapag at 5 cglpraﬁ}ega%pﬂgl ege%ggt% ﬁ{écﬁ{%rpagnetlc field of at
phkertorliceot 4 ﬂ.‘ah,%&ﬂe@f obtaiig $HiRPspedficletiii fitl@trohRasdtic signal,

one characteristic of an electric or electromagnetic )
faihefeth dlfie tag comprises a substantially electrically insulating host material having

pores, wherein at least some of the pores contain a substantially electrically conducting
material and wherein at least some of the substantially electrically conducting material 1s
connecied to a voltage source, and

storing signal information relating to said first specific electric or electromagnetic
signal, said stored signal information forming the identification information of an object to
be identified.
[0020]  The invention is also directed to a tag carrying identification information, said

identification information being used to verify an object’s identity, said tag comprising a



| east a portion of a tag, thereby obtaining a first
specific electric or electromagnetic signal, 25

wWob@se08294 he tag conprises a substantially el erCT/BGZI04900216
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i nsul ati ng host material having pores, wherein at

| east some of the pores contain a substantially

el ectrically conducting maéferi al and wherein at |east
some of the substanti all ectrically, conductin

) €
alstantially flen-magariEosLmATial RASIERMCS BAFER atgsgpt Some of the pores
| ' | infor i el At | i ' :
EUPRBLRR, il T BE L ik SyhP i e, il o
%r}?icedfﬂjegmlmdtgmfemmmmhr mng the identification
S e 5 e o5 a5 g o oo,
L P i . : tifi O A ,
LA FRLOROPAOAGET U, e o KDLl il Sy said e
sahpriduag acabiaitellp glativdlly 00S1 008 ABst ﬁ@@ﬁéﬁ'@ﬁ@‘@@@&lﬁhﬁe’iﬂ at
Bor S o e Lo S5 g b e i and at st
HR&&b%hh% m;@f ﬁfvhﬂhg at?B4kt PhrtihBRS burbRRe of ARMHOSGMARH AN
coverin t least " partially a surface of the
922} gistadditivos thenmventioalis ajsoGliEttedte anrpba¢rt ihgning s tag carrying

further. di.rected to.a.tag.carryi i tifi Lop. . .4
el ihion afformieg, i ds RO PR S PEm RS LY A fity g obdect'
HRGHy! WhéRn fitle @l ORhHEes 2 subsRanlidlly, nGRivAgh@R host material having
conprfising a substantially electrically insulating

porss, whexeiaratdeash sumegf Hasr beres gpntaia; hmggneticapaieridloard gk least one

~ the. { ai s ' ' . .
BRSO BT Al i
0028} i ndiet ihveation piar furthlel ydigecedr tacam ebjachehavigg a tag carrying

15

20

25

30

[,
: havim?éer%ga@ 2 POucS vdheren 4t least Sorog o

iR oahn, Buf b Shion MR T e oiects
!id%ﬁﬂl&', Ghigaht @By kﬂgiﬁé BibentidR dedtdety ik@ating®Rost material having
Inforfmation bei hg used to verify the object's i
paest whereinwdideast sornh ef thegparenpmitain s subsigpidaliynelecirieally conducting

R0 05 A e A R A DR o e s

ﬁﬁ@e@g,l : east one coating |ayer covering at |east
partia a surface of the non-magnetic host material, .
(@841 THe myspsin iose dirgeind RarsyeFmder ehiegiadeiTiose {This system
U3 R Y00l AR e A6ATion bin
ubel tobkrbt arsobjeaaridéntiyy, véarein thedag comprisss agubstantially non-magnetic
substanti el ectrically. insulat]j host material . .
t{l}ﬁ@o C{)ﬂt@lnp%l?lg%netlc material.
GAR YsterR AP HAPHER! & Weslife (sh4t6d fo ROARAHAE | dTeast one magnetic
material, and at” | east one coating |ayer covering at
chars¢tenisiict ofatht ylag Bher feading systethemay Surthefandudeap witmg system for

o%éétflz@ggﬁxﬁlttgg ﬁ%lgriie?rgﬁ(%i%&ﬁ%ﬁ}iéos&tgl%lgﬁ]ﬁh%dcotrrﬂ)rﬁess ¥ k& 'glofr%’e medium
for storing data corresponding to a magnetic signal obtained from at least a portion of the
tag. Such a system can also be used in conjunction with a tag that is based on a
substantially electrically insulating host material, wherein the tag comprises substantially
electrically insulating host material having pores, wherein at least some of the pores
contain a substantially electrically conducting material, wherein at least some of the said
substantially electrically conducting material is connected to a voltage source. The reading

system, writing system, and data storage medium can also be part of such a system.



conprises atag carrying identification informtion,
said identification,informati on ~being wused to verify
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substantially non-nmagnetic host material having
pores, wherein at |east sonme of the pores contain a
magnetic material. This system al so conprises a

readi ng system for neasuring_at |east one nmagnetic (2131
§MRBhct cFliesinyention is hased gy therfiding tat %0@9%% ipts (nherently) or
fu er incl . ey t : >4 : : :
LS LR O R caBO0S & Meghicrncatin
dafpdsdt Suepe pieslise ban foerreslizdi bygindetparatiog rmapmetic inmgeriabs into the
a magnetic signal obtained fromat |east a portion oL .
phiss of @grougg@ﬁeraalgylggimﬁug]awg&mgqgle Hion sueh f gatenal each have unique

g,%gé%{g;ﬁ{}%agﬁey\ﬁs{ej & bidble tcpf?ﬁnoéit% Ifﬁt%ﬁgls Rnown and are described, for

ntl ectrically insulating host material, - -
wkangsie Nint U8 Hadant< 6/189,884,55,63/0840aNielatH yt 80 Journal of Magnetism and

ﬂéﬁé&%ﬁ@'ﬁ%@é@é&@@ ggf—%ﬁt@r gghg&iera% &E? iﬁuﬁ%é %P f‘ﬁfs’ics: Condensed’
it L?ﬁr}t(g?él:)}/ R%ﬁﬁh%@?g%ﬂﬂ%éﬁg&%gﬁ%it%li%%ﬂe@f roducing an electric

east SO said substantially )
et elettromagnktic Gelddue bsedgn thetperdsatheivoltagermoseggnnestes to the material

vol tage source.. . The readin system,., witing system. .

S theciives Gdrioabic PR on tEa B e i GhERe signal fiom
%ﬁestta m WO 2005/ 008294 PCT/ SG2004/ 000216 6 [00251

The

nvention is based on the finding that disorder
#026h exThetuse OF seabrpomeusymatesials panyeqthgsespialle poops gragegial, such as

i n.poro [of0) ite I I Ory | it

e BRI BT S s S50 ARSI ARer b s SEfUl dfvantages.
oo27pcormpgt itng qurRRad ickeapatoadevelop thest dagsheachpafielsicloprovides a
porous materials. |ndividual tags made from such a

mmigue ifmgemaioh Jeaordlyrvghéags Gaadkerrall dRArmcK hi0um pisless) and be

Sui.tabl e,. 0S| ' . .
mads FFSSQH&&?%?U%P}&%%%}@& hzlﬁéﬁa ﬁgé.g%l{ﬂe?!%“s'gu@?%gg ’Enggndre’arly 1mp0331§le to
%%1@8.5}? (ﬁﬁ@ii/ghel‘ﬁi@elﬁﬁ’m;@g szﬁ’vh tg%@ixr}g%lhlz @Hgnﬁig@ tcéd:rrnl‘;lmsﬁordy a portion of
gnetic terials - ... Of r et :
ahe origipal HRECTBRNIPRYE;| s%u%gﬁﬂgie’ﬁ’g eV&“fAiR?é’c"Pe Fﬁﬁk,sr‘r‘%gc?o%f*}m‘ogy is
%éiﬁ%-bﬁél%g%nﬁ EME@B?J ARBees Idf (OBt T rafdBcttRRB & nérometer range. Yet
producrng an electric or electromagnetic field are
usettler miviahiagp dy thet curvent wrgnetfremsdiardée sforage decbaiology.t fwsh as data
material 10 .in e.por.es., can he, adj n ST
SRBESaPesTD, e dekoaledy rat P el o, i AR e hecrprint.
8 anolheP ABhntBe aypofcofipelitePnitersl d¥riesdribali $n dic @Bent invention
ot her suitable porous material, such as zeolites an

Gapimpity wse-for authenticalion RUPQSES irthatdl 638, ¥l @EtoBs e @FQYide, for strong

AR of R, MBI RS v Wk Bl b i fetbticular to e

am
oy

25 RuMidedFIh@tag SThin hawibe tvofoky aivantage Gefirsthy] limprovingtht agss of reading

can be small (100m X 10Qm or | ess). and be made.

dbemagneiicisigng ahlp fes apd seronily. w&fggarﬁé@@.gs orG ghffjoult to forge. Yet
5 o RaRabY of TR GRhRbER st tBat i 86Q&hot FBEsRity th on stored
f#ﬁ%g% pri r@ﬁﬁ? suc é/?ggg 'S ﬁéﬁgﬁl yadlamage OtoI eranty éllyE _ )
anspnkiic anfoanationn hetead, in one embodiment of the invention, the identification

relies on the fluctuation of the magnetic signal that is dependent on physical disorder

30 between individual magnetic elements within the tag. As the disorder is not affected by

magnetic fields, corruption of the magnetic signal of the tag due to unintended magnetic

fields is avoided. Thus, identification information stored in such a manner is more stable



the original fingerprint may be sufficient for
verification. Fifth, such a technology is scal eable,

whanwsoes20nt er pore di stances of tens of nanomet PEFSG04/000216
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the m cronmeter range. Yet 20 anot her advantage is that
current magnetic nedi a data storage technol ogy, such
as data storage tapes and .}1ard di sk technol ogy, can
be readily adopted to read the fingerprints. é hnol
ﬁlaoﬂmetx@llhﬁloa@iem@r@@ﬂ%@&%ﬁﬁ&gﬂeé't‘ﬁ’é%lé??gé’im% a""(’de technology
?Cfl b% n the present invention has inits use for
‘T’?‘éWE gﬂlon purposes is that it can, in certain
gﬂﬁ [Bh @Unell, ﬁ:@rp@bu@h@st nmﬂetnabthaphsaztdeamg\ﬂmanmaﬂy pen-magnetic
haV|ng deep, h ect ratjo ores ndi ¢
Caagiktca B0 T RESUBHATRRLY (g erly JTUGEh Gt RB1i5F in the present
advant a Vidod echmaleadicRémical stabili
Y it nggjg‘t"ﬁ@ {sﬂlléﬁé\ Xélaftér{ﬁﬁﬁé’s% Jz;gmgecond ly, ITHkCI nglca stability
iherdei@iat widiationi dffthe tﬂatcriabmfthe geres Webthemragidng 01 the NOST maternat is
I mportant advantage .of th nventi o that it does
RSV en{ed BoBEIe 18PN IS PER T S T PPl fridation and
he RlatdridPin thé§dkdsOBuch erties enable the
h@@%‘f‘@‘?. ca F%ﬁﬁmﬁg%m@gr%n? g Iu::t uateijlr(})onS ouc Eﬁp
nRgnetic, elesirgnal clettaimagnetie pgndemtamd drops ithe kagdios tampdn uniquely
30btvveen|n magnet i.c el enent i-1 hij .
idegUiate o sv blechart el 5. i SeblR BomPlc ol Sumite prepared
EZ %ked&odﬁ%dnttﬁfdl&ﬂmﬁfm s BP@REb if T RAtets 51168, 88405,035,960 or
e to unintended netic fields is avoided. Thus,

Noasohiet alk aupr@ﬁfhus,ftbf: imsterial of e tagrcas be RlumiRdnner i s

i A, PRI 3o
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- FRER LD 61 yiafsoplitee b€ bompognt hasbabasselactiedy ahnmd) or porous semi-

[ 0028] eneral , any porqus host mater.i al
p@%@ﬁ% cxiglsi saph s ﬁ@’f?“?ré 1568 OF POT@Hagﬁé{ ,n}?gffrf {Sﬁ%rt% example,

11%#9“ Lﬁc@li'z\yagﬁu?&tfé §83_hyg (209 91)@%%&)1@39& Itmevuﬁzﬁghals suitable:

resent i nventi on. Usua y, this host
m@tmuaala pasugbast! nmterfeh i Sed presant inventiem inchide ey, InP and AlAs.

St 2 lg)%ltg{ab{ﬂg'xoo{ Iﬂg{erl%ﬂglg%%ﬂ}é&r %e'tuﬁ% es (f)f sllﬂgbl?%cﬁftésa{ncfuﬁe any one.of .

m&eefﬁ%%&ﬁi oPthe¥RBlite ShikRl gloip Afdel] Extst&ﬁe cliduptitudse, chabazr[e phillipsite
material's stabili tgwm nimzes oxidation and

ed
ehérmodeniieo @tharcatible BAOYh @Ry Inglude npFanf5 o Hae & Such silicon

g)l#cg f{rﬁ(‘)'geiaé esuchakl e the magnetic, electric or
t e

I'c signal obtained fromthe tag to remain

yoo3nyel Vif ik mekdod of idehtifyinglarsebijedd bashdsn tiadeteringhation of at least - -

e s GBI BHOBPETEGAIARGIFF A% FROBERY S T B (! crials are
f%ﬁ‘%f‘% Zn%xﬁ%ng Sfaterrald §§oh9§§0alﬁﬁnna,|\|b6foﬁ§ RilRka, 8ther SiiAES polymeric

ost material of the tag can be al um na.
[ﬂ]ﬁhﬁﬁildﬁohms suitabl e host nmaterials include porous -

TARHEELE oA il o8 L s oo

RQIFé%Uﬁ)r R ihple loubaNuohibeg THR!tBBdsahsy prefdratilg bp@astusithin a second:
silicon or porous I11-V materials (see, for exanple,

host material.

[0032])  As can be seen from above, the way of obtaining the porous host material

30 depends on the chosen materials. The preparation of zeolites is well known to a person

skilled in the art (see for example, Cheetham et al., Angewandte Chemie-International
Edition 38, 3269-3292 (1999) and references therein). Porous semi-conducting host

materials can be obtained as described in Foll et al. as referenced above. A variety of pore



Foll et alL, Advanced Materials, 15, 183-198 (2003)).
Exanples of I11-V materials suitable: for use as a

w@orses2bost material in the present inventi onPCTEGRHE000216
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GaAs, InP and Al As. Another suitable host material is
zeolites. Exanples of suitable zeolites include any
one, of the nenbers of the zeolite m neral group, for

i nst ance cllnoptllollte chabazite, phillipsite 20 d )
feomingnprogesses e AV Rbleator £13HRS RereRt i st ittt a5 alumina,

%an[n%agé&oangude :cﬁcfnpaﬁﬂé icon oxide, zinc oxide and

n oxi nmet hod of identifying an
MO8t iPorddiametensrart hmealsle baseil patthomodisation pwaess usehte create the

I
ot A LU & DTGP AP O FIFGREFS 1y YSoL leral. Respective

] ‘Ja:[}ﬁiwa%ﬁ %1 f{)@é&lltﬁi‘ﬁ@d@ﬁreﬁ* Eg?e@i’zes RRY Wo' t%x@ §1(11le person.

er oxi yneric and zeolites. .
Firstlys thd sxmdmaaem pkaxesn carhake rﬂ@ntmcamdmgt)ndm@lsh&amples of ‘acids -

gg;?g{&?glélg US Ciqji‘sge%lﬁ{qg ﬁ‘rdteg’éfﬁ‘&kﬂcﬂfp Fo)éxig?w% ?Jﬁa Wog&lonc acid,
g(ﬁ opsk BAShtARGR 4 call{r qgl?g?lil% Afont DN NMetos OSVLF B&dnd, the applied

ove, the way of obtaining the porous host nmateri al
&ﬂtageqoéﬁpdsd om thehilesicdtopae siae ard inay sangd renpt By frsmal pogss to 200V

lite t
{og@argm% 5 hrder et st g e faipd Tl S0 30hm, 0.2
?ﬁ]ﬂ% deftf @hnRtus@hadd 1595V iioapphdd. ﬁﬁge@ poR8 DT 30990dmahdM oxalic
erences therein). Porous sem -conducting host

id 6 Be Ssad-andisupaspRtisl 64039 Vs SePiadedo gt Fega paes gf 100-500mm,
el er ea.. V \

B2 BTG5V 590 Bl 000308y PpAgRdndisacin

é(lﬁfd}tﬁfneaé gﬂ@phﬁi ﬁﬂtdalga; dfhéarighest: e‘mﬂt dr Mat. Res 6ol 45No. 5, May 2002)

al um na nodi sati on, USI

Rt ] hispess e ot o SR SR e B SI6E Rk §¥ide host material

RIVISE SABHAHLIPURGRRRARAL a&@omaﬁams the host material -

process is used to create the pores of the
Plﬂ?)#] rratTélle| anhtyFa@sp@cau visle @nge ofii poag isizgs dnvaliabowih 40 nm to the
or achieving differe i.Ze
PR S BB R BB ol PR e micrometer

ﬁ{ﬁg@ (fd? ex Fleaﬁ&npiomﬁi@o 500nmY; ipddwddesofieliibilionin the daily use of the
nmpl es of -acids _which can be used incl ude

gwpmm Metleadg of ERbRICARNZEIIIMICKHFBIHEISAOKS Aig known, see for example

PLAEARo o g SO it e

?mast agds bel enpemﬂ)r ahffd:rhnat applicatiogs. pWhaeleng:—teamdsemytyrlawg@l and the
rom 15V for s 200V, 10 f r

FREPeish 1650 LB FFoTEe % Hear I e el o] ioes having
;ﬂaﬁ&gﬁ}es%a Mnaft li‘l'lt@ﬁ)’éfé d’xst%ﬁéed(o(‘gaﬁrobﬁd 56186 eaicbelized ®Vincrease the
I's applied. To get pores of 30-100nm 0.3M oxalic

smudt}(: eﬁtlbeldcmé’d;a‘amd infopsantiont Wherefeadmgsri\the dag ipfenegon a daily
ba51 e g cre(gt of ATM c%tdsl?acr)gesr%res at larger interpore distances (e.g. around
500nm) could be used. Furthermore, small and large pores can also be used in
combination on a single object. For example, large groups of pores can be used in a credit
card for verifying regular transactions. However, when the authenticity of the card needs
to be verified or an expensive purchase is to be made, the identification information stored

in the tag having smaller pores can be utilized. In preferred embodiments, tags are used

wherein the pores of the host material have a diameter between about 10nm to about 500nm.



0. 3M phosphoric acid can be used with a potential of

120-200V. By varyi ng anodi sation conditions (e.gqg.
wappbkioestovol t age; cf. Varghese et al., J. Mat.P®&SG2004/000216

Vol . 17 No. 5, May 2002) 15 and the thickness, purity

and conposition of the filmused, netal oxide host

materials having surpr|S|n§Iy dlsordered por es are

obt ai nabl e. [0034] The abilTty . to use.a w de ran

10035]si zABY fmagmugb@mlb@ng) TRIBNEHC (PRRPETLES FRE dise atﬂ I the host
e@at%"ﬁ%’ls n;?bz‘? : ct%cﬂlqé SufhSt ﬁ&? td n‘%ﬁ&ﬁ: thate?l%fgos'ﬁ%fl%ﬁ%mmagnet}c

range or exa from?2

3048raks, anfifepronthgaetid muichialsidnd prefetdbly &mdn;agnﬁm niatdnlals Magnetic
20, inventjon. Methods of fabricatin

rmaieréa]sspﬁ%m”ﬁ]héhep@p@ 18y thehpshmater angyudgwr% not ;limited to
5 g%&%h%lfég 'ﬂe?lalsogucﬁapbéqgl g&é@‘dcﬁy B8 cofrdPofding allo;as oxides and

I'nstance rent "pore sizes cou
heixtis@dhérest, dnd Hheecummppds aeh mmtvhB“V@léﬁeeEDGn@r@zamﬁmMnAs Other ™

securlty s vital and the fin r|n e
- meaterialy nflienecd by n}ag,agpspb pLp al Itagig E%gxﬂp@ﬁ o? sg&}é materials
' . Oth
DAL 001 R, 2R, Bt s o

smzemals wmhonlhmschMagneUamedm suchas atloysorf. Cener &, Nd, B, Sm, and

1o S B8 s A PR SR S RSB e

m@nceﬁl‘[ﬁ&lgﬁ reﬁﬁ'@iéé‘(i{s 1519191@]?1 madeOi| tHe Bstlomsgglto tags using magnetic
urt her nor e, and Parge pores can also be used in

| cuatbitalato Jd}nst(ﬁie glesmyfgm@n,olb jseravertiedess PRsmRlp &0 useinghe tags, methods
o885 BRHTFaf Wl L2kt S R b n ki o

&:l’dchﬁﬂxfagmkmdhd Hohexmﬁplé ﬁeﬂd&ll&&ohdudmiag\matérﬁaleshahrasaneta]s (eg.
expensi ve rchase |s to be the identific

u atd pon .
15 Gt Sne. N5 05 seaIakpndycfinggaters F?é’\/‘?%‘@‘—‘egﬁ‘h eé%f’“‘ﬁoqfége substantially -
Ce‘?&g% V\#lhédl&tﬂ% hbdt RERHS "WHeP BB S flubRESn@IAC voltage, an

erern pores of the host material have a
ohlemrmab chavgs mdlat%sbmuhe torduntingmatssiak ingbe pares\iiereby generating an

SRR, BRSPS e

hR $tgiofRicaiel ahdér tROp&Bus hébt ntsttiriad suvhitthatdt makesi dlextridab contact to at
rmgnetl c materials such as ferri rmgnetl c, materials,

20 denst same oirfheg pleetrigallibecanetive naateriah fdnied abihg pores.
f[lﬁ{)ifﬂ nagﬂ'/ﬁiglrlé:ucn?ﬁa? A S YBENRL lefec Wﬁflf réd@'dﬁctﬁl%e?nafté?ials can be

the p ehost rraterla I ncl but are
n;&boéﬂem 1h&>dth‘60pc5esf of itlemhgut ehateriakan emnya&mtab]@cﬂa;as&ﬁnmonly known

Ni, Dy, e correspondi n oys,..oxi des,..and ‘
bRe 1€ hEFRADY . IR o0 ST B OO TRAL S s SR casting and

%%ocﬂ@caIQeggsn%ﬂjte wes Shelds elé’@ﬁbﬁé}io@hﬁm' Ml&ddeém@deposmon

by magnetism are al so contenpl ated. Exanples of such
25 rmtelﬂctralessplatmg ude fer r| magnetic materials e.qg.

ﬁ@b&ﬁ, aI s {r}ﬁ%%@ gd} Irtll?.Ft Iﬁ%@ﬂép? &&ﬁgﬁ%%n% blf):]ﬁct c%?@es storing

et RSt BiforkRitiohlon the tagl\ki hls%torﬁl(? ré@deting)-¢F iaformyisors caphbe done by
as SnCo5, AIN Co, Permalloy an Metal are also

anagr@hphgﬁl@jmagnetlc material that is present in a group of pores into poled domains,

or by determining through patterning groups of pores of the tag to contain magnetic (or

30 electrically conducting) material or by a combination of these two approaches. This

recording step is preferably done prior to the first determination of the at least one

characteristic of the magnetic, electromagnetic, or electric field or alternatively after this

first determination.
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to use in the tags, nmethods and systens descri bed
herein a conducting material which produces an

el ectric or electromagneti ﬁ%fl el d. For exanple,

el ectrically conducting nmate

ials such as netals ( .o
160301, Sh applicatiy sush a8 dhese desardip Als Praseat W@loeaweg@bﬁcts or
ngrgﬁ? ar?:eﬁ ng uB ﬁ{rgc? V?Itétriéag? %s\%g%&g%&uﬂ{)ﬂ roc@c!hf‘ré‘sI i 58 ¥ desirable to

fidctifle @a&am gmﬁﬁdﬂ@lhied}}mforﬁfatloreblﬁo thei aaﬁi ordh@ﬁgms being read during the
oscillates in the conducting material in th

ﬁwbqarg@?tl(g)em@geg@ ,Srpgh dmdividualiged) Hﬁ@@&tliog refepdto l%ﬁg can relate to any
%%s?xgﬁ bﬁ@clt rr‘aﬁ&n gl‘f& 3P rédife H)Sﬂﬁ ideMti a)?‘ltjljlnegﬁ)?ecwr fhe owner of the object,

con or- regi on ocat t he porous
h’(ﬁahsrmt: Eprersahan Spaﬂhutal'ﬁa(such ambexsonéﬁ aame i msaﬂemmha@dress,t wmationality, ~

Gt o 01 P GH i g <o Ut ARG fotion of the taging

1 anﬁ%ﬁl@h gpaﬂﬁ:u}'ﬂ }é:ld%ﬁﬁ % Bfelthdohiy ilnyorﬁl%&ij %} ¥ ot ﬁfdrﬂﬂaﬁon In the

eposite o the pores of thé host materi al
lcmtany)f s inahﬂtmn el mf@ommnloy aiaon«zthpr mfmmhwsﬂlat is stored on the tag

Eh S High dhdhe dpedles GRABRER, tsoRnel FREHBE, oF Fetfd information.

%lée&dﬁxglyelts‘gst HPURP Peksdrit Overitich SR /bRCAOSK ngqaggmg) Midentification)
or el'ectroless plating. [00381 In one enbodi nent,

mfmmdmt also merqi@blﬁymfngn%mn @ngl thus camsesyq assasdagy s,tcpfgge medium
recg\gfj gﬁ%ﬁg%lftl Qtlc ortcl%: mb@g: This storing .

can be done by nagneti2|ng
'{GIEIOFBQ NEhd @toﬁﬁg/&rcbﬁlmg bfithis mfmmemtls lachiavapieoirpsevkeral ways. For

pores into poled domains, %5 det er m ni n%laihrogg
S&%ﬂl@?arﬁ %ﬁ@p gf RRIBYS hast pigtesial Wed ith magnetig magciial cgp be magnetised in
ngtw'/ %1%9 Bf?ﬁa%hé‘t@lnll ¥ndn TPt {oﬂﬁ}wﬁ@taﬁd Rlov as magnetic
aco I na ese two approaches. This
ﬂemamm) arg nigegtized oppeled iatbl Spem é1rmt1pm by oommtlmal gragnetic write -
S B B0l B s Ao PE AT b B o e tose

abdaemnatd #adets of itthethald disk indubtrdefat beiued tdread 2 strip when it is
2005/ 008294 PCT/ SG2004/ 000216 __ 10 [0039

dppiei daobigisths uedorded infosuatione Jbe irfrsetﬂefi ﬁn%)ﬁaatmne%%twd this way is

'Iugﬁ/aﬁnt ' &i ItM? Gl 81 Cctaﬁ dn beD &b %ﬁ?ﬂuﬁl& Ha'ﬁgaﬁﬁ@ Eleformatlon. In

IOﬂ r au IC&tIO procedures, 1t my

- @Rkk I‘t@bbﬁut 9 tagging) s.igleal demt eﬂiensa(nmsinp,l alwmhil regipn of the strip can:be

25

b%gr;q)ge%: |Hgn eg{ﬂtp gtggglp% %{{egﬂp ?ﬁng ggég?(?rfsubﬁs br%glglr(}g stormg the tagging
tpﬂﬁéﬁoﬂ%' #%efha 'bgf LrORHAN 16 GRINAE, f? &XBMPICAN analogue signal

ate to any 5 deSired subject matter, and rmyrelate
lreprd:shmmgihﬂ uhigye diaracteeisibplibe magnatiedielslwishinghis reggon of the strip. In-

ohj ect, for. i anc ers art| cul.ars uch

;S*é% BV 38 ERene %’QV% T g OF S e ¢ imyERpon ﬁ%f B Wed%‘g s{prg not only
QdenBiifdtidn Shformhatidnd ut 1id lakatised a8 Ue['f’ﬂﬁtfasstox’@gdq knedaB® Ubtstore bits of
nunbers, |ocation of the tagging _informtion,

pafotiatiohan @ feghien Fimlar & & renyeatgiahgradiferdraaERgtic $p or magnetic
%a%ogetz. hI%E: a'd\r'gn z{ggsagf i apppoah;1 fhclude the possibility of reading the large zones

30 of magnetic domains in any existing conventional way. Furthermore, this approach can also

afford some resilience to overwriting due to the anisotropy of the many pores comprising

each bit.



context of this invention, such information or

any-other information that is stored on the tag 10 in
w@dasoosam t o the tagging information is ter medPCT/SG2004/000216

recordabl e or recorded information. Accordingly, tags

of the present invention can store not only tagging

(identification) informatign, but also recordable

i nformati on and thus can serve also as data sto

Mlmm An piteraative SPRIGATERR SIS HE Pongag e An F‘GP%‘Q@ Information onto

?%P IEtl%gr?]' } gﬁﬁcﬁ l‘i’(%?‘lfl%é?ﬁ]gﬂ glrlﬁéfo v@k‘e% ina strlp of host material
Q\?iﬂln'ﬁh@net@c Sérf Ie&cﬁfca@prmlﬂuhﬁ’@fsenmtmduaﬂmg‘ |matedalw|at:¢prdmg to a
magneti c material can he magnetised in

m;:tegnmg@, gat@ﬁm ,@gmp& € ,F]lg gg, Ta)grp@ger(x&fﬁgq %I]g% %{?/eg ds determined

5 a cio\l\ﬁ}n ‘?o {ij& R 1@51?5‘(81%%@ ?5&&1? WHRh 1B%1%dcorresponds to

) |rec ns y convéntional magnetic - - -
o \ﬂid &&)rdét@@ﬁlfortrﬂtlmemndltiohed atevorTabpasteimdloranrovides tor a Iixed fabel,

Subsequent ly, sui tahl.e re hea
ARG Bat ther WS S not oG AR DP9t i SRRt the hos,
?ﬁfég &1&(}5@%. Wﬁ?x st I BesHBE Mo | dbtdis RO rEl@pddde thidreha8ibh Abdhventional
e recorded information. The recorded i nformati on
@igaétivecvipd card \Jmﬂer'sscan s wiéd for ansiiinge.t beicausp ghpaxecwdpd; giformation is
can t hen be 0 ess i,nt o.h n- r eadab n
10 a5 BRGS0 D ST SHEARE, P TRL B vsine. o

%k&hﬂe @ﬁl&??ésbluﬁ&gfe@ﬂer% obtii tBd fab@ing sidnalld@ thekedp gnat ed
be the tagging (identification) region. This regi.on

S{W’m ng Thfeadva@tggmgf thispanprongh iotha g,qiog,senqtggcﬂnwnggnetlc material in
r ea d t 0 r
R

' tfﬂﬂl ﬂﬁﬁﬁﬁﬂd&mﬁg@hd fleids heréfoies iff ie @ wessfrytthemagneligs. orlremagnetise
this way, as nentioned g ove, .the ta

15. jthg/ gAP |t@ gnlange P 1gadipe o tagging, gF regquglfﬂe t"hi%ngzgtleosne He information-
g&gg&hg gbﬂﬁblé)'ﬁn%ﬂﬁzl 5@ will ‘ﬁbt l')escoﬁluﬁféd U5 Atk Xferdal Gddeetic field.

lumt’o store bits of information in a
fle@4%]on i hd aboven twocembedimentnalboty eetiordedainformaginat prd tagging

agffgrrg%}m af %&%}g&] Hletﬁégé)lgqe%{ly ciyvea/%:lla eQ¥Ise§R)E1 cfog I?c?t have to reside

4R RRSsanie s@tp sﬁ'&ﬁﬂgeﬂlb GeddRIAdi irhatican)t i€xlss possible to have a separate tag
convent i onal Furthernore, this approach can

20 zafrping t@da@m& armahiereloggedatanyofher RRFTART e phygct mgependenﬂy of

' S?‘%‘&@%‘i‘% 5&%?%&%@%?88%%@8 C(%'H?Jt&é Bﬂ%sﬁ@ﬁﬁ@ oPite ob}&}). 1t is also -

gloksb10 ahat eonmipiions bf the: aliove ienthoblinteintst arggisedy fandgxample, to further .
recordabl e méorrratl on onto a tag other than by ,
ﬁﬁ@?ﬁ?ﬁﬂlﬁ ReF PSSSPYIWi | | distinct groups of pores in a

ol RlpeRyér Taklopating 1
jondﬁ cti ﬁklo% Y hitidr cofprlRc HRAARE be @batRizCaér oating layer

-tonducting material according to a
25 prseatbt pmfmme ahqoﬁmctemnoi( pratecting theahg Rnechagiplly apkor chemically, e.g. -

ptternoft Iedzo es IS
m el dmeeearh i ObHTURTE B AR bE e e The
V%?ﬁlli’g {afer dah RomBrisES Mg dayeP of, iRo @eA dalfldesired, multlple layers. The
orfation as nentioneéd above. Thi's pattern alon

prosting layerf wsually compidses ab lest a layer of har material such as a rigid polymer,
sol-gel derived oxide, diamond-like carbon, tetrahedral amorphous carbon or spun- -coated

30 lacquer. Here we define a “hard” material as a material preferably having a bulk yield
stress of 50 mega-newtons per square metre, i.e. 50 MN/m?, or more. An example of a
suitable polymer that acts as the hard material is poly methyl methacrylate which has the
advantages of being tough and transparent. A single coating layer of poly methyl



and has the advantage of not requiring, in the case of
the magnetic material in the host, poled directions.
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for instance, because the recorded information is 10
usually on a suitably Iargqé ength scale. It is also
possible to read the strip Usin I

A g,.fo exappl e, a e .
etheerviaia e R mRdyced b din b R S9ding ae ?ﬁ&%s@i‘t&ﬁ’a‘? monomeric
on.,t i [ €;n0fhet hi r 8aCkbtl ith
PRt fan R4, TG ARTHRCHCh Pk R gci B i
aghticingatil). Tad nwinbmepsilettbnds palymerizethduring arhéicedasting.
not susceptible to damagef fro ni nt? deﬂhma netic £ soft
[0045tis. Thedauer of bardpaleril pan broBbEnGQated e TR dpyers of so

SIRAN Sy s W ﬁlggbfhﬁ{ R thfer $af Al Ziéﬁi, §RA61639 tigh thBBulk yield

aggl ng“or recor e I nformation, e information
{tre3g of g chostnmdedyiapha) coatirpieperalefaralfy Wid dottrmeatibgsmatenal has |
CRLIBEE s blBs bSO haPORh gL bR s ot
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labelling small objects such as precious gems. Examples include, but are not limited to,

physical sputtering, thermal evaporation, plasma enhanced chemical vapour deposition,
electron beam evaporation, and pulsed laser deposition.
[0049]  However, if necessary, tags can also comprise a supporting substrate. The

presence of a substrate facilitates the tag to be held securely in place while adhesive
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electromagnetic field of the tag. Several characteristics can be utilized for this purpose.

D—n

Such characteristics include both scalar and vector quantities, including the magnetic or
30 electromagnetic field strength due to a magnet in a single pore, the static capacitance of an
electric field produced by electrically conducting material in a pore, the average field
strength at a specific point over the tag, or alternatively, the field strength pattern (or

fluctuation signal) over a portion over the tag. Such characteristics are influenced by
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This “partial’ signal then becomes the parent stored identification information. In this way,
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characteristic represents a unique signal in each
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any suitable shape to converge (target) at the tag. It can take on, for example, a spiral or a
concentric annular shape. It may also have a triangular shape (cf. Fig. 7). It is also possible
to use optical methods for locating the tag. One possibility is the use of fiducial markings
which are conventionally used in the semi-conductor field. Fiducial markings can be

positioned in such a way that the intersection lines indicate the location of the tag. By
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identification information. In this way, WO
2005/ 008294 PCT/ S&2004/ 000216 15 processing time for
readi ng and recording the i1 ntification information
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previously stored identification information can be performed during the verification of
the object’s identity. Such a subsequent determination of the second magnetic signal may
come from the second, third, fourth or further reading of the tag. Should the second
specific magnetic signal match the stored first signal within acceptable limits, the object is

authenticated, thereby ascertaining the identity of the object.
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filling and crystal orientation of magnetic material in the tag. For example, the disorder
can be a characteristic of the host material alone. As an example for this, a host material
can be used that has different pore sizes and interpore distances, and the pores of this

30 material can be (equally) filled with a magnetic material. It is also possible to use a host
with ordered pores in which the disorder is created by varying the filling degree of the
material within the pores. It is of course also possible to use a tag with a disordered

structure and also vary the percentage of filled pores or (in the case of magnetic material)



[0063] 3The determ nation of a second nmagnetic signal
for use in conparing with the previously stored

WO d@sif2p£at i on i nformati on can be perfornmed deci/AG200ke00216
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verification of the object's identity. Such a

subsequent determ nation of the second magnetic signal

may 30 cone fromthe secondﬁlthl rd, fourth or further

readi ng of the tag, Shoul e second speci fi i
ﬂ%mtglcorsqngqﬁ@n Ghethe material avidime thertAgsfor SEYRBlE- §pg Above properties
FREFRE e Todrhihied 1 AR hacr i e R AR Fons{jggod as degrecs
BﬂﬁEédbﬁB294 PCT/ S&2004/ 000216 17 [0064] In one

diment of the inpyeniion, the tag is, attached .
%b bj et forsgagsace PhihiGdisordey aH?‘E‘% droRp sHchAYAEISEY ‘bq‘fta?tﬁ{cf' is that the
Edﬁgﬁf% %gﬁtﬁécflds%l] gﬁf@;getq:ugesz A \g:ll{‘ %ﬁ {I%VC equipment to

fatgatInf particlla dorgetyhel ﬂﬂﬁtalgr&%meldt reqfnrd: ipeedismsqupmcnt capable of

ff%@ﬁ#l%#fgogﬂig&get |1§01§1|g 958% as @I 81%% 1@% 1%?}”056:%%0%%1 "While with
Bf@&t pr@bizds$60nmf f&%eﬂ?‘ 8t e ﬁa?betome@ﬁ@resﬁﬁs‘mg thié 8RS so doing is

erm nati on steps o-tae-p ace --at -- 1 erent
nometheless grobibitiyeltdoomplex, Fp@rtlceladmpn ethe waseuvhere dhe aonea@se of very
irst sent t a er .t ha obt ai.n
G Sfest B 85 angh fheror e PARE FBAEST 1h SRl 1 RpfRalEe a signa

dehl ¥Rkl ek hdtesshBO® reslidatecthé agacy mcmﬁ%bmﬁé% sacle ek structure of
card conpany or a dianond_m ning conpany. This tag

- thedhost material thedegreemipree filkige ob Crystabpfiaiatianyfihe magnetic material
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20

Llaeg %&rdefé)o r%(?lﬁ‘gﬁ?%ﬁal ?zlgc r'I?lg ére&ﬁBﬁ‘ Bu f’eddjco }Bgﬁl)ulate materials for

efore to i scusto
achaévameidentioal ﬂlbﬁrﬂemmb‘ypro\aﬂedl hysanqeemstmgreqmpnmnbf t he

BeHTe. olfGaain spreitmn Gtyied i igee (b ooy Tar s obain

{lﬂlﬁsé AfchQict ihaP Bl o Ckample! 0§on‘ieofo'h%§@f R&bbA %aﬁcﬂ@bé@)(the porous host)
hinsel f ~or sending it to the. database provide

Btedhwith seagneticmateiial mast n@nnhemrmlwrmtsse@msu cmmtechsorder In such cases,

bl c%hﬂ)%glte{ {Hg “ﬁ@‘g&y %g Ixec%x%tnbll?tng 8rs tre% ? af; 1%%?@%%?1?& form. In the -
E&@G&lcdrbbrﬁ of Witlich efanefibe (sieln tas Qfor(blh @itridy @hbtabes dh molybdenum .
ag iIs magnetized prior to each deter m nation of th

ﬁ’ég\ﬁ'é{die dubes olen pxample) ¢aniiing SHEARI maleHal, Hhgdkasicould be spun cast
s n_g%lkﬁtlar it B §bl g@ﬁderﬂf% &% Aor cﬁ%g 1%91% g?e'f'c} BRoriented nanotubes. The

i'zed magnetic fi ore eac
namdibeg are ;“m"bduced |fmmmumﬂgeﬂmgmémhargei mkiflod iagdh al leadt partially

S e e Bge R B TP Pray ul 2AIRAR These tbes

25

30

H}%eiﬂeﬂ &sﬁ&sé&ﬁﬁrheﬁdpﬁﬁ mdSmkA B ély'ﬁ&@r Setutid dF aRbPEY GRELursor using

by sinple bar magnets, or the magnetic fiel d generat ed
niteasosohgitatpelsThiokquid srthemspun @n@ the subégnfet for exapaEdq a siligon wafer
re erred .enmbodi

at

Bh e S s e i FRBR I dvaepbals o8 T fRfed composic
fatiay lﬁ&m@@ NThi@tafbel ﬁlrtﬁé}aﬁ@lfshai bf @ihnbdsed® form a flat smooth
di sorder in the

surface.

[0070] It is also possible to alter the levels of magnetic material within the pores of the
tag. This method is usually carried out after the pores of the host material have been filled
with magnetic material (for example by eletrodeposition). By subjecting the tag to a
further etching step to remove magnetic material in selected pores, the degree of pore

filling or the distance between filled pores can be altered. Figure 8 shows a schematic



25 tag. More specifically, the disorder is related to
at | east one of the properties of the tag, for

wex@sphe4 si ze, shape and orientation of poresPCT/SG2004/000216
i nterpore distances, percentage of pore filling and
crystal orientation of magnetic material in the tag.
For exanpl e, the di sor der gn be a character| stic of

t he host materj n, exa e fo
ﬁiéaﬁrarﬁﬁ% G b, Wﬁ&edﬂ?tﬁ Ochersg E(H@C%S}ﬂeg the patterning
ée&xg&? JhERR ﬁ&lcdﬂn%ﬁﬂlcﬁsfor ddedsie Me'@dak Hefln individual
can be (equally) filled with a nmagnetic
mgaemcahmtekml—ﬁﬁechpmes Khesidyhatagoolihis method of palitarping 1s that stripes
ordered. pores jn which he dlsorgﬁ‘«?ﬂfgf cretedﬂé i
PhASAEf Walcriph 47 fieF g %“é‘te qocprEely pd alfgnthan 2 l4[pe, ageg gontaining
5 Qx‘ﬂ{ gtic tér 1.9 sEQMESBasdhSO tRASE hidl et Gosialle do tiddeadk tthe average
I sor structure and al so vary the percentage
wlﬁstmcbltmﬁzvqmrmagr@tlc (thatertdd en dhae 108K MARH A Oragh i@ Mage )ine rcacmng
VO 20%2%008294 PCT/ S&004/ 000216 18 the crystal
BFERR IBELN GF he material within the tag, for
| e. Ad h@n AROY&nPreMEfel SSove WIHGAILYE afy idject whnch is subject to
mani pul ated to produce disorder in the tag can also be
eoiheiideation mscedw@s e-‘@Q bemta%edséﬁ@gﬁrpr[ﬂae@mwdemlﬁed by use of the

conseauen r
10 \Pﬁ?fn&q&‘? g]‘:;uopa | s ?]gﬁfotn élhﬁ gﬂlg: dge n??f%lgyiégrgﬁact discs, passports,
- WiivedsQenbeh CAEM Wﬂ@ regslitiendhdebit tciands) lyantkﬂﬂtpi‘s eohequed security passes,

expensi ve equipnent to forge. rn particul

dand title Qeses bl tekelsi GBS RIBMES At ﬁﬂ@ﬁ?cut diarhiondls and other
%@Q s resol uti ons of 50nmto 100nm such as a

ocuse |on beamin a cleanroom Wile wth bigger

j0072]si ZBis {nSaaium)is fforhpeillustiatedHy, refigerive do e fallomeng non-limiting
feasiple, the. task (S0 doing is  nonethel ess

¢
15 sxayppiss pRd, PV“’@&HBI"%&C ‘particularly in the case where

YOE73POT EBicfeC] ATsh¥®RE Ya dQnhing el@sPda ChickRtose (smemhmag:seof a cross <
the out - of - pl ane magneti zation. In order to repro uce

seatiognefl a t4zr efnparowsaglumina pktheressnh myentipny aip aj Bligoa supgtrate. The -
exact ~str ure of

RS el S B SERIET TSR DL

qoo/sH al Eguerltlaaﬂim aoplai h&wm@maumdmwirgmf&i tag (of perous alumina of
dlsorder) in_t orl |naI isio U|red

a
20 b R USRI Y B S OF i Do A M AT paRera
der t ‘
el Elgéfsi?%w%%?%d‘“?% T S ane” | o !
tW}EresthzsdEan usﬁdaastﬂagmagrcﬁtm kmem:rnal for fillingjths peegsnédungina remains as

bt Gl B R 80 WPty e @R g ynite unfiea

Rtesiaph&i Bk Y possess sufficient disorder. In: such
cases, the conposite material nmay be redistri buted or

25 180Hdt t BizweerdAeshovisanamnshie &ics widiescppe (VIEM) émage qffa nano-magnet
carh Oﬂlg%%degtxﬂ Suntl 5‘ Rb4t %% at, Ua‘flﬁ r@ gﬁos’ﬂg{% tarc']pﬁgspondmg line scan

r denu di sul phi de

emag@ hﬁl}caﬁﬁghﬁgﬁumgnmmﬁl deﬂﬁﬁtoarmgia]s dtitdinédisiesg thewskahned path
be spun cast ymer filmor sol-gel derived
fShPYW aﬁ@blaclékawFégurﬁéAyu el d di sori ent ed. nanot ubes.

nan e .
JB& PLURESs anagﬂ Faggag{n parti it li‘;or Heh@gcfulife 84z for use in

I'schar ge rret 0
30 the present invention.

[0078]  Figure 5 shows a flow diagram of a method of using porous alumina to tag an

object.



filled with magnetic material (Rao et at., Dalton
Transactions 1, 1-24 (2003)). These tubes are then

waleapeoeed in a |iquid nononmer or polymer sol uPCDRG2004/000216
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a sol-gel precursor using 25 ultrasonic agitation.
This liquid is then spun onto t he substrate, for
exanple a silicon wafer | ass slide. After drying
and curing the materjal the desi red _dj sordered

d00idsi t HiBures ok 6Bsshqwherabediments of the, ipvigatiqn, g fdich the tag is

ag%*}%éfle%t %Bgf&ggﬁ%ég Si %rfbef)ﬁ" aftfedr @e%rﬁs(ggg%%dlst%g%’ﬁﬁﬁcard) This

rmgwstthe:tagabenmmlbom révordetihafonmaien of welleas i@ontifagtion mformation.
rried out. after t

T s i e L4 SR s et
'm%ﬁ% d%orﬁftl%rreg&éé@n?orﬁﬁt@k etrodeposition). By
u

cting the tag to a rther etching step to

r[emm}e neigmes i A {78 slefw ippssitde pattens pacle ©f wihieh de\grbeelsecf asa

ore fillpn t the st.gnce between filled pores
€€ MPTkInEHpr %\*ﬁ% %‘% zgschermu c WO

%@6@4 Oosﬁgﬂmmﬁ@f?@ﬁéﬁoﬂ%ﬁe&ﬂl orﬂ:' rﬁ&h@@f&fcaﬁ?ﬁg out the selective

sul tabl e method. This nethod can al so be used
atdhing\ofmepgmnbiac matenehmaﬁ@ m(cedg to yamyi tb@éf)gr@ff oftpieee filling in a tag

ticg. or far asin di
BTSS! it b RRCUPR,Je2fo DER RIS St compriscs an
g&nﬁdﬂﬁiﬂsﬁﬁﬁng’fpofdﬂk sostahitadal dfilegatitietini AFoltaged dvatce is coupled to
stripes of magnetic material are easier to |ocate

- Aty s ptancaier agneticighd i ablaippd fxema thedddit-ai ning 5

mt | Cr R8T dtext Abisﬁﬁgn efkaish, | fhel H&ns! t“nﬂMd&ﬂy tagging”,

abl’'e to increase verage 'di stance betwee

. Mggerpiintingtitand i“adentifyingienddbdir deristabivesaare lused)mm«;hangﬁably to mean
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rrake i nc reaatn rocess faster or.eas . .[]0Q7 As )
SHDE ks i Gt R BTt Gb Db ATPERRYS, BribdlY Jiort fther items.
'Aﬁth%ﬁgh ehtelnark bt RENUFRIINGN aR RARHHIES Biscdain. 11*11? cérﬁ@lﬂ Eflese terms
(fingérprinted) and identified by use of the

@emrelm refmvmwtliSbngulﬁtr@mI%@qp ap pring dtam r@gotaﬁrdgmupuqﬂ igams, e.g. a
i,ncl u .SCS ts r C

AR A60PR AR B3P FREL S AN By LA SRESGRy e o

E’tﬁﬁki’fdtdﬁ‘orﬁ&)ﬂf&%dlvﬂwl@eﬁmhé eantieelds, Wi lls, air
tickets, certificates, paintings, cut and uncut

di anonds and ot her precious stones. [0072] The
invention is further illustrated by reference to the
following non-limting 15 exanples and draw ngs, in
which: [0073]:: Figure I A shows a scanning el ectron

m croscope (SEM inmage of. a cross section of a tag
of porous alum na of the present invention on a
silicon substrate. The pores of the alum na have been
filled wwth netal via electroplating. [0074] Figure IB
shows a plan view schematic drawi ng of a tag of porous
alum na of 20 the present invention having sone of
its pores filled with magnetic material.



[0075] -. Figure 2. shows. a plan view SEMinage of a

-tag simlar to that in Figure. 1 where NI has been
wais®doem9s he magnetic material for filling theP@EDBEH04/000216

Alumina remains as the tenplate material. Pores that

are filled with Ni appear lighter in shade while

unfilled pores appear blacks I 25 [0076] Figure 3A

shows a magnetic force microscope (MFM inmge of a

nano- magnet array enbedded in alum na host material,

ﬂiﬁi‘im LGBt SHIQWRBineUn' 0B RRPAAAD: dbhti¥fcaBi6R thforHRBR in which the
| a erived deflectron signals

qidmtityniad isiomged biwaselsmated path shown as a black line

in Figure 3A. [0077] Figure 4 shows a flow di agram of

a nmethod for manufacturing a tag for use in 30 the

g g%‘?am O%V PALhE T 270%[1@5711%17\' febdfifely 1RNQUE sBctidnOMd plan view of a tag

a net usi ng porous alunmna to tag an
alopem cal/¥2 BUDSA QOBR IdveRGTY BSR4 BEPrasEnt pplicdtivnn791

TBORHH o Thi e ccugoramonhy ArgetE siafbe pteptfl A8 A8 s cotumas

WnE aQfghier E’kﬁzﬂ%tWﬁll&ﬁl%@ux(r&srﬂmgqﬁﬂﬂnhteﬂhl AT zgﬂpéﬂﬁ@ﬁ a darker shade. A
I's” alTows the tag to store both recorde

.cnﬁdmnuc |m¢tala$ayﬁeli||2 diss ingependlicplenttp othe i ¢rlwpnnt Tk layer facilitates

10 :lﬁcy%ﬂ& p8ﬁl ﬁ n‘%h?‘@ﬁ (i (EIEC 1rg§epl%§1‘la ggg(gr t gltcéluﬁ'%l glrﬁre zrjlnaé/ éalso facilitate

fAiRESIdHN Betive &P tiste Hodt nvhaterialt N undcD§ Bl subisgate e Meld-layer 12 may be
- 7E- show -possible --patterns each of

 formodstrom o Bl BHBs HMRIRGTIbPaY B V&ﬁP@éﬂﬁfﬁg%ﬁg{%at has not
%c{:xﬁg%oil%asklslf&gyg\ﬁ)s&aéP%%g%(?fsct | ds%ﬂ{p\b% 'Ab &d¥vn in Fig.

carryl ng out et ching

By rthé idistamt elremd:em poras todicp itag HOGas at @beetr S}O(lnma \délg rayerage pore -

15 St at st M GRS oot 43 BRGS0 Bafpores havin
. GRIMEiSHAeAm el ectri-cally insulating porous host :
material filled with tin. A vol tage source is couple

t[008a he Ini Figs%, it lsan alsp be|seant thahesapied porasA0gappsar in a hghter shade
3 t alf"fqg% aéorro ac&xa&)re is e?)%%? %ual b f]gd?ésef§§ tﬁg stHuﬁdmg host

- "thAtOR 2R1 Figt B%Bowﬁﬁdnagnb’d@fdrdze‘ mndn@scopgnCMFhBumage of the surface of a

derivativ d int h
20 m{p@qsﬁ;@statgieri{l nghlilglﬁ %Sbggw%ge%\ﬁg&%eabhy lﬁ,ﬁleq: %t%kféectrodeposﬁed nickel, a

. t .
S M S OO R e st i
ithe pbries axe(ﬁﬂed)wllh nmgsﬁtlctmatmsal whikethglregionedk poxmspond to regions in

dlstln r ou it from anot her ou
S L B Ry T 1 SR Sy BE Pl e
fiRMA ?&fﬁ@es het Saplivdl disndllGASsHOMn Hi Fid. BB 'Blhs a;lgnal represents a
banknote. from ot her individual genuine bankn
25 measurement of a characteristic of the magnetic field of the tag along the Tline.33. It shows
the amount of deflection of the probing tip of the magnetic force microscope when moved
across the line 33.
[0087]  Fig. 4 shows a scheme of a two step method for making a tag 400 as follows. A
free-standing aluminium film 40 measuring approximately 1 cm X 1 cm is obtamed.
30 Adhesive-backed aluminium tape (99% pure) was purchased from Tesa Tape Inc. The
tape is adhered to a corresponding silicon substrate 41 and held in a 0.2M sulphuric acid

bath. The anode of a galvanostat is electrically attached to the aluminium foil, while the

cathode is connected to a platinum electrode held in the bath. A DC voltage of 25V is



20 WD 2005/ 008294 21 PCT/ S&2004/ 000216 Exanple 1:
Met hod of identifying an object having identification

WO pdosiooRp4 on in which the identity tag i s nouPCBEEGLNN4/800216
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15

substrate 5 [00841 Fig. 1A and Fig. 1B show
respectively the cross section and, plan view of a tag
100 that can be utilized inAthe-inventive nethod of

t he-present application: [Q0851 The el ectrochem cal .
atphiod i Shhavag Hborgered perasch CRuCIap Bl (s SPUpGae host materia
Jﬂg%iéng a lighter shade, while the surroundi ng host

rial 11 appears in a darker shade. A conductive

@8@]’ | ay@de alporbhedumiaiestisabtaiied| pulbdiceledtadepasitiohiis smployed
ayer facilitates 10 el ectrodepaosition or | sed .
ol deposib a epagsetia watenal (e 1B} Q) el orjqo ﬂl,g)ym gxg pores. An alternating

, %ﬁ;fflélk :l%fﬁlhg)sgg g%kg\%gl? ghep %&/@F %u% gi(g{hﬁa%deafbgrﬁﬁggodw alumina

Ednantta prarératuaiyah onsy bnd amédtion ¢eathddicrdiredsiony, onetaldiohs aip reduced
al um nium that has not _been anodiz

d. A sili. .
el thouperes Sukis o PN IBPEIS O SPORIiEE Bh i gmodic halt-

s i het; i€ Qlurfns 45 ing th
%ﬂegt qg%g%lt%sgé‘g%]n%% %Ctaﬂﬁg%@iretg e po?se{’)%ffs1 di an]%aters g%&@ ying e
it 100nm Unfilled pores 15 appear nore darkly

BT R e oG A g RS o St o
ARAES s §n§b0ﬁle|di\ﬂh1§e€on%}ﬁ%al HdIBRing iRhMiquedseh a3 Jappi@cbr chemical

pore’i's separated from other pores by the surrounding
mestanicabpadishiag (RRWrFsCMB).shows a magnetic force

TSP I5 il TR U PABRE B Panrd e s o e

B pdly@hR&id ReRpe filafisRp@ikedst ovar tHealiamormililet ¢arbon layer.

material. The darker _regions 32 correspond to regi.o ..
UW9the Mstarringnowip Eig- S rempIiicd sghang showarg dantefjiod of obtaining

ﬁggﬁn %rgt%s ?%Eﬁ%d?gﬁsty; élsﬁi SenRghA FestbafedhtR8ARNE chdk 1.5 cm is -

substantially magnetically

a

 ielided dhd bulseqeatly tebetrodepasited @fithemagn@i@gnlatﬁéiabmg@gding to the
lg%?h%ﬁﬁ%?rg%g %g\%ﬁ ¥ e;grg?fggédgs%gsll ng @%ﬁgﬁ?ﬁgjslg@d EﬁtgG smaller
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LRty issiell Girifs dneatABIgHacdi6 tHd ©p bfah dbet 5agodleangped. These
t&ﬂg l?’:lﬁneslfa’s& I%rﬁfsshoms t he anount gf def | écti on of the

piriph norg forinp3 ofdepéndenteiagic?l0cS41oandkS5Hi cr oscope when

T, R S e 6oy e o

ggldﬁlg\ﬁ% ?SF"&%&%; g}hiriﬁﬂggrghﬁ@kiumm&m i;lsi dym?l’)d)ﬁzatbhys' tixd argow 52) by
PSR LYt S 580 8o 3 o the plan of e s,
o FBRE, B T Red 0 e d TR D I Sy e
Uk ke objeacis anoved across beneath a read head 56. Alternatively, the read head 1s
moved across the surface of the tags. The read head picks up magnetic field signals 57
corresponding to the characteristic of the magnetic field measured across the tags, and
then stores the data representing these signals 57. The stored data forms the first
identification information of the object.
[0093]  When the object is subsequently subject to a verification procedure, the same
steps mentioned above are repeated. The tags are first magnetized and then read by the
reader. Data obtained from the reading represents a second magnetic signal. This data is

subsequently fed to a computer unit, which retrieves the data corresponding to the



bath. The anode of a gal vanostat is electrically

attached to the alumniumfoil, while the cathode is
w@orsme2ed to a platinumel ectrode held in t heP@EBEG2004000216

DC vol tage of 25V is WD 2005/ 008294 PCT/ S&G2004/ 000216

22 applied for 2 hours. Disordered pores 43 devel op

all over the surface of th ost material 42, 44.

[ 0088] Once porous al um host i s obtained,

bicetnslydtpos ideniheaion aHBTEYSY. TheoBHIE MDA AR Bt %5of data and
mat eri al, ( tolerance
Ao E el oraR s RsRfe iR APHE fhch 1 Bodict RAERR:
Rl Rt Reumaah adtbentBatioereapme ondidating meccesshid aythentication.
preferentially in only one direction (cathodic
direction), nmetal ions are reduced inside the pores
ur t tiin which the
5 Eihmilg 2, Mg 3t oa BUECAR e Ol oI EGrBl0in v
iﬁﬁﬁﬁvt@kmaﬁ&eavsmﬁsﬁubmﬁoﬂmkﬂmgiunns 45 occupying the
pores. 10 [0089] After deposition of the magnetic
material into the desired pores, the surface of the
ﬁtﬁ%ﬁhs Sfﬂé%bé?ﬂmﬂ %Lul[ﬂ Gis& QQYIﬁﬂlEin@Hl@h bp%ép%flhgﬁ porous tag in-situ on an
i ques suc ppi ng or chem cal al
ijebtslkHelngﬁé(Olgw omswlﬁMP)i tag O0SBiEs Pf tagh ns)/creatwé m-agl Gag be similar
coated w t yer of dianond-1ike carbon and a
10 feuthetagesd opi F lﬁ it e protective filmis spun cast

&(Y@Sﬂ heAﬁj'e?e'EE‘qun’i_ cBﬁdlfcﬁ’i'@ QBhdsamelayer] SudhOf9Gdanium or chromium, is
ring now to f

,asln'pllwdschem&*zge g i
mtepdmdd dﬁﬁstebt]m fﬂcﬁ@atgs adhiepige rqul,q}ﬁctrpgemélgep,oé magfietic materia
){ntg 1% )émﬁsﬁ ggl[(r)lf} ésaldﬁmaﬂécyma e;gﬁ/%cglla%oﬁﬁ Aspbstda (%lsSrR'nown as

subs

e &{‘gﬂh ovisie aishal suifade ofelgneject toed mggedl according to :
met hod descri bed above hegﬁaﬁﬁce ed Stri g} } cted 1o an
15 tlm;%] mechBen dag | depeiiiens Pl Aluga, UnRRImS 1 fURISClp

f’alggc'ﬁgati%%n fr@&é?ﬂ%h rabd Rhesk ﬂl@tdésﬁéaﬁpdrébo tl&frelﬁ'rfoﬁﬂingqiorcﬁﬁ alumina.

ese 20 strips now form 3 i ndependent
fm &&ﬁkalﬁxﬁihaafmhs&ﬁ@hod}mmial oftbefagr - to reading, the

S, ﬁgo’l‘}sage g}i())f)zrﬂlgsg %]él?l}qui}gsg (9%2&«? 18" %s%ﬁtélé/&rodeposmon as

tlzat

9{% Sftioncd éb%v&'d%okﬁﬁﬂgnéﬁé rhAleridld. Qvlto&Zi)nt(b&ie pOLED)] eCt i ng
e tags to a- unlformrmgnetlcf|eld 4'

20 1809%ndi Té’hﬁreirftﬁr thersefags) i peligied Py &npwp @ethOﬁFréuﬁ%ﬂéPl‘i“Eg or CMP.

| d
AL < AR MR 0 b S
Qﬁérpﬂsneb@ﬁ%t bp@yétﬁﬂéndlh@d afdeséiiedrahave w)eﬂ)lyn attm r ead S

head is noved across the s ce..o
. r[88 0 eadt fﬁa@gsmm;pwge%g e fai“gl"H‘tg L&‘Hg o' ﬁrst magne‘use the tag

s tggip Qlﬁ)gé(’glg fiPrdalGhE F@ﬁlﬁﬁé RhdepblicCsihal tfﬂﬁh fROAL! théreby obtaining.
fTeld neasu g across the tags, and then stores the

25 diait lenfication iiforgationed élesabgwatl@t Bragg¥the stored data

f{%ﬂﬁl]t hgubsequenﬂy, when carrying out the verification step, the tag is subject to an

optional remagnetization step followed by reading in order to obtain a second specific

magnetic signal from the tag. The data corresponding to the signal are fed to a computer,

where they are compared with the stored identification information and authenticated

30 accordingly.

Example 3 : A method of patterning a tag for storing recorded information and tagging

information on a tag




identification information of the object. 30 [0093]
When the object is subsequently subject to a

waeoosfoixeat i on procedure, the sanme steps nentiPOEEG2004/000216
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above are repeated. The tags are first magneti zed and

then read by the reader. Data obtained fromthe

readi ng represents a secon§4nagnetic signal. This data

is subsequently. fed to a"conputer unit, which

retrlgéeg }he data corresponding to the WO 2005/ 008294
(oflazT s R A ke %oﬁﬁ?%ﬁmﬁﬁgﬁ%ﬁéﬁﬁ?g% §00 which is, useq to store

®64r8edinfslaiation sl tapginpuiifosndtion. degree of fit between
the them |If the match i s _above a tunea@le t&Jeran
000 thay fo

100331, {mthecearhadiraent,shovin ik Figh 04y thfetop s H Bligaetic strip

_é&g?slh%ogﬁdnﬁgcli %gﬁ)%fcﬁlérﬁr%t gﬁ{egigpm %Lc'hotﬂe n'i‘q]é’fi?rﬂfl pﬁ)ré)s: are filled wjth

_ ot _ \ | ect having rdentification
%Bﬁrﬁﬁﬁﬁhdg&ﬁaﬂ Rewéguem nithenatengig \petsagali gard¢ulast dafa related to the
eposited onto the object 0941 The | t ] . .
eltiech thi s tApECd B W@% 15 Afgred WPagieasiag the Mdgretj material
Iglgtrh?&org%’krﬁg tg%'b!?pss%ofmaiﬁgh%,pm Qath ABvind £ BpRificAthdd¥id@al magnetic

S created in-situ can be simlar 10

. érientdtlent agged object 50 in Fig. 5. [0095] An

10

[%:0?@}{ Lcﬁalgiﬂ%; (9%0 duigﬁﬁn\l/ ?xge%glgg%iotgpqllégil.s Irdlx%?sugx{})tdﬂs?% and has its pores
él@&fddle,iS&itE§ ﬁ&’hﬁﬁi—ﬂﬁke’l%ﬁoﬁ heetdifs epBgddiplon. The ploeessed strip 61 is
magnetic material into the pores.  Alumniumi s

thep atsacheditoa plagtioyesrd 6. Infapoationdbpids fa Powritten e thesiiis translated

S AR B ARy SHGLAE B s Sl macr

- A R Pt hlagnélsedriiniougrouss Sdomate) 3 trad 64 awherein each group is

15

20

O e O o Lo eSS PRI E s s,
: ﬁlﬁ\g%a ?Jél‘ra)ng 1hd'& BRSLeFINIRS hadneft sWilR dadd enddd@rédder MCR230N

he -porous alumna is subjected to pul sed
&l asddr odepani ki OAcas regient2onptdorgbevd ofo thte sl tis designated for
magnetic material, e.qg. iron, .into . DO .
RYaenE oNanE i i il L OERB s, gibed tater may
RS inSorpbraAsl inaRRicRbHoRIndN Thi APRMlis Tienifiedfindég.64 to show

urther coated with a protective |ayer of angrphous . .
therasenzeamant of iragnetic malsHalsygthy strip. H@%@WP%%@%& }nformahon

: %ﬁ@gﬁggc{egl?gﬂaéggﬁﬁng& th@ rs%r t%gg%he gﬂggﬂlgglll r&élr Rad8s _usedt ‘to read an-"

. 25

30

( read and I's used to, firs
Wls@al é®oft thglinen thaghetiv fldbstemgtrdboye thedal.t he = -
re i

s 1 ot ot SR WS Y s on e s
B30 S O b i v o
predewrminpd patteah. Inahisgmetodinagniche stedjint sloripgidh tggorded and tagging
rinefggl!la% nlisn co%gr?sred% ag }pac;frf)oﬁou‘g’ %&r}gatgi@ﬁ 91!1 whfch intermittent groups of
pores are filled with magnetic material. As shown in Fig. 6B, some groups of pores 67 are
filled with magnetic material (shaded grey in the figure) while other groups of pores 68
are left empty (unshaded). The groups of filled pores are patterned to correspond to a
desired digital signal 65 which is produced when reading the strip. This digital signal
should in tumn correspond to the static data or fixed label that is to be recorded onto the
strip. For this purpose, a computer program can be used to assign each number and each

letter of the alphabet to a specific digital signal pattern, thereby enabling the translation of



magneti c signal fromthe tag. The data correspondi ng
to the signal are fed to a conputer, where they are

weorpanest with the stored identification inforPel/BGI04/000216

10

15

20

and authenticated 30 accordingly. Exanple 3 : A

met hod of p erning a tag for storing recorded

information and tagging i rmation onatagV\D

2005/ 008294 24 PCT/ SG2004/ 216 [00102] Fig %ﬂ

binpan eRdahie mfempsion ie/fiom BaSIEUE SgragPaliFng Hn Ogdqa 4o flithe pores of
(ol 16%?({0?)?] rd%dsuﬁlggﬁgx%' aolﬂﬁg%%pﬁ@glﬂ_ic@%l E\ie%! Emt' 8 surface of the

I ment

9@1‘2)115 nadt thaed ia capygaewitle a shasking 1ayer pﬁﬂ)r it ﬂmodqpbsmexﬂ of magnetic
porous host material in which the ma OE Xm

maéerra;l |Thgsj1svacquvec};§gh@gqna:)lwyeervaaq)ratl% fcrslayer onto
FsTpRkS 8P ihe 8yl st PRI LSS ARIBIAIG, HiRERH GmbID is.

agg , Or any -aynamc

|a§p1§efdobﬁ§b1h)¢oa’fﬂ@rf6t e)&in’qge tone thrag emansfenﬂaym arad paﬁemeﬂhiecordm dy -

gores i nto groups/domai ns 63, 64

pseraonanocibyEARnd: 1 CHGHER e 5 RISy perfgrmed using
sf&yhbﬁc dia %hﬁ Hlehk Yok %&%%Haﬁ%ﬁ)uﬁﬁbﬂwéﬁég ﬁtsacross the surface of

sed an as Its pores el ectrodeposi
ItKeOsﬂﬂpll ThHeeAl ‘adtrisfﬁy layec notiwvgreﬂd)yEihamsisé can bethmpletely removed after

SRS Somhe bt B gBhE B S, R e
gwaﬁé?ﬁé@tvﬁéx eiapfos@d %Hglbﬁsbl ﬁnﬂmués%r eXPoOET aERibmt areathen filled with

orresponding digital signal 65. Magnetic material in
miengtoy atefial blmjexémdsmmmt Borgicadipg eor@fzmﬂ% infgymaging on the strip,

b MR SRR eI thork NebmprE|CEROAE thel s Bt fo e tagging

RithBO 8 ¢ cm NN SR ?eglﬁbresl AtQonk efd bfn(he 'sgipl 19vlesngelteﬂ aridtrgad by the above
magnetic sw pe card encoder/reader MCR230N .is used. A

Ine@me@lghqwesph@m weagohead tophtaia the tageipg el i p i s

. rat IExda fifther 8HO ﬁb@%ﬁﬂé ?dv@ht‘ﬂ&h fetay Ql‘o@éJﬁottléQGé BA the same-
| gna

ocati on mar escribed later may usefully
eip (wiielpisrmadedoiitoftahinsine ab deticnibed in Fxdeple dgicontaining the recorded

ﬂ%%ﬁlg{tt%q%d hlléi;(nlé Ilchte%% a.pﬂtzerss[urlt%l% tpaﬁgﬁrrl rpg gl%e%(ﬁ]:%g 6C shows a card

th%%g RGad ﬁgﬂfn"@l' l@éhte«f §e?ﬂiia’ée|l\5€at tHe fvan &iigﬂdhaiﬂrdorm ofthe card. This
the. “strip, a % resolution read head is used taq
T

rla;samt am bamtab@m diagwg|the bghgrsalyiion jeaddeachgh serling the tagging
o SRR SRR Fu%eid A4 1P e ROENRI i)

QRounbeRl & & kingletabhiayorpWhicarcairigg guda p&dﬂfg qiobatls thensttipand tag, the
host material. with magnetic mat cordiﬁ]lg ho adth
zstqam twmlﬁwhﬁa%ﬁgé?tﬁ YIRS EA e satAEs e sh ahd then moves

@lbge!ﬁr%eﬁtﬁp ARthath thdvad e %alb@tﬁé)sﬁgﬁ?& & Hedd over the

corrprl se I'p o porous host materral 1n which

25 itag & Ubthmethlt: tagaing snfodfmation. The reading is thus done consecutively. Fig. 6D

shows a card having a tag region 692 located on the opposite side of the card. This layout
can be suitable when it is desired to mount the two read heads on separate actuators. Each
actuator can be located on opposite sides of the card and can move simultaneously and

independently of each other, thus achieving a faster reading. The recorded information can

30 also be read by a static magnetic swipe card read head and the action of an arm moving the

card past the detector in the conventional manner.



10

pores are filled with nagnetic material. As shown in

Fig. 6B, sonme groups of pores 67 are filled with
wor@smos2e4 mat eri al (shaded grey in the figure)P@iTsGE04/000216
ot her groups of pores 68 are left enpty (unshaded).

The groups of filled pores are patterned to correspond

to a 30 desired digital si | 65 which is produced
whenlreadlng t he strlp Th% d|g|tal [ [

‘J@% to be recorded ont o the strlp For thls purpose a
nput er program can be used to assign each nunber and
each letter of the al phabet to a specific di gi tal

signal pattern, thereby enabljng th ansl aLi on
11936710082 SHgRH St Boshwowpaesiments g r?r&efa%mn&e Markings which

é%‘]‘g %@{%a'ré%g if?{l the [{ng{TBg 'i‘gr?ﬂ %aﬁtcﬁ{ g Eap Al e fised! fbr relocating the .

e strip according t
fif6ithatioh ah taahd Kaerbnctelmgmmgblam wed S & deirad ﬁdmcraasesthe speed of -

the surface of the porous host rial capped & §
loceinebrasIRTRIgn e U o 06t s dapSis Of B G range from a few
lﬁé}gﬁtefefs to'@%@&ﬁf ?éntlm-gﬂleé d ﬁurﬁl?é?'cﬁ‘é@ﬁ’emefsclfan ARl % di¥ct the read

evapor a umniumtransfer layer onto 5 the
Ew«i&mﬁs‘méhﬁ"ommtmnsmsth&iag A layer of positive

resi st - 4 esi,st. Grb I, S pli.e ' .

B30t oreshiitsnly shife Feen ek Regtegfupt fyf BrBodiment

Qﬁ}&nequ 2%KGQH d?'E" GM’ be Wte@t@ﬂ\&&néxm by magnetic, optical or textural
oto ography. A wet chemi cal etch Is subsequently

mmlﬁsoﬂﬂlew sluspersfgare Shsigpsadotoi gnidecthg Tastihend: toj the arfpemation %Il the tag,
S i Gong il 61 ip BERRAR. W Eerh E feBlenco markings

 BRSktShedC Mo RedRAEP |p@tt@rhyusi@‘rmeﬁd)dafdeecrr1b1:ﬂ ;ﬁé)vmllsﬂly oé. g 50 that of
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etching. After etching, there r S he str £ ‘
magmttmmt@rrlahfﬁl; dhe P‘Hﬁf’( in} FEZI0B% % @Fﬁéﬂe Sfrﬁ B3ER e IS attern forms . -
eﬁ%ﬂ?(%: tﬁ%ﬂﬂ&ﬁﬁ‘aﬂoﬁ A ﬁg%stﬁlda E&finBA SubsaR d§@lplastic card. Fig. -

magneti c rial by el ectrodeposition.
FArshbwadlsﬁgastdfceonmm@mgmMf\@hlnlatargﬁﬁ theninfaymatien pp the tag 70 at the

tpgnqt{?s s?égé\'ng W By ﬁrggl? gﬁrﬁ}lﬁér%%ng i"ll\%ﬁél anEthﬁ(%%:lfo%aﬁ@qs oflShe tag. The

5@1%% G Ig%nﬁ’l'i‘ BeipS tb isufdBatthe lnifotrﬁatloﬂﬁﬁll e adeTh ﬁrﬁ‘}und In Fig.
read e above 15 nentioned hi gher resol utiaon read

ﬁBat]letsplrajkshqu refeeencaggiiing 47 gwdes 4100 heashto mpgyegn an inward-spiral

' E(g\g%rgsg{hg ﬁrﬁ?ﬂ%at%r})tn RE tqghﬁ} 'Irprﬁl%gg ﬁldléélgl ﬁrﬁg 73j ‘ﬁﬁ?w R position of .

25

sane:

‘M iEdibation 0SS fapeo uorbeaammtm th)oughrttlangmﬂat@nt(ﬂetted lines) of the

recorded information, but is |ocated ano L
stass-hair eenrssi b 8- 6B @ﬁ@s@g;roarrapganc%@?é‘ﬂ arkg,74 indicates the

RepALiBg oflathl%qlgfﬁ %ioﬂrbnqgé tzlgfo)f@th? BacheRse, Weetohtrdl S}tsba% for moving the

[fower r cor ner he card. This 20- out
Gl b@dsmnuidabb eprbgrammwll mgfoﬂlhw ﬂlegﬂpemé@dbmtm@n mgvement rules

head (f or rea he t ]

ﬁ‘ﬁ@‘ﬁ@{liﬁe for, G rgg F)@ %]j ljflgo ?ﬁa) fu?ﬁxgr embodiment of a

ﬁ&hg@ﬁaﬂdnﬁg er\ﬁﬁﬁch QNY-shaped %ﬁdn@ﬂeﬁ’c ﬁdgitﬁﬂ B RGjattained and used to
e

n carrying out a reading of both the strip and
tdaget-thénead hcztdumﬂmqum@tlorp@sﬂlﬁlt%ﬁ@ the magnetic swi pe

‘i&‘(‘ﬂ)ﬁ ead theqe refe r%rru%srﬁar mg o‘cill{ng p7]¢?&91 bet}ﬁghe%\é%'ﬁed in the invention as

30 follows. A 1 cm x 1 cm square-shaped die is cut out of adhesive-backed copper tape is

sputter coated with a one micrometer thick layer of aluminium. The wafer is then anodized
to make the aluminium porous. Resist is spun coated onto the wafer and patterned using

conventional photolithography leaving four V-shaped regions of photoresist 75, each of



it across the strip. Subsequently, the actuator noves

t he anal ogue signal read head over the 25 tag to
wo@baoaioss2phe taggi ng i nformation. The readi ng i BCT/RGH04/000216

done consecutively. Fig. 6D shows a card having a tag

region 692 | ocated on the opposite side of the card.

This | ayout can be suitabl when it is desired to

nmount the two_ read heags on se arate %ﬁ¥% Each

abichetonshos £ Tow vosuert StisricwpR ey fforipajop of the tag
2{)1% gﬁﬂ?}’ee ﬁ’rh r@ﬁ'tﬂ'@er?to%?%ey i@fdn dadeRensed I\Mthofnagﬁs@lh material
us achieving a ftfaster reading. The recorded
hwoedmgtd the preedBes ddssibduen Fxaapleyl, thesresisti is raneqyieds and then finally
e card read hea nd the action of an arm novi ng
ﬂﬁ@ ed by an Qhaact ctor in the. conventional

5 Lﬁﬂﬁi@]:m x\?&?&&%n%%ﬁgéﬁ P@a@% ®e Q@é‘rénedz’tﬁ mdvEaaedreing to a set

patterning a reference marking to guide -

 af ntadashepthined ihabafollogisg. (Fifs 0HoFad mp@hls mglet tg meve along a path

show enbodi nents of differ.en fer
37 Qnpepdeieatig ATEmeeRRcREop 2@ ¢ renf Bt °lf‘8$ art%%‘%med rule
GeREriS Bk fo@t‘ind’aﬁj BERceR Ghé %n—mag%@é rregxtn@ WSOHmH tlieagjrroundmg
eerence markings are used if it 1s desired

mgnamgmh 68swbenbver a bpurlany in geteied.ithe maﬁa@r%wbeﬁlda (deﬂects) at

f
10 DS GTnELoBl Skl bl Bofl i RGPt SR isnce

£ beEank Ssit hme than th
FRERREO 2 N s s ke oty s

phavped as dicreed headmpmsrrgsvards thfatm ofthet Yrshaned gegion. In this way, the
odi Fi.gs,. 7 e

f%% cgawnﬁgﬁgch %ﬂ% %]gl é?taef %6\76 l S?tg nq Wﬁfeﬁteﬂie read head .

“ﬁ%ﬁﬁf r&h@@aﬁe aprdrs VodiRged e de ﬁehl@ heaﬂaﬂ m)emdnt(bat the desired -
I nformati on on the tag, shown as a square-shaped

15 hmsﬁ@glf@fﬁeimnéﬁtﬁﬂa&ase I'n general, the reference

mar ki ngs are etched.into-a desired pattern using

met hods descri bed previously, e.g. SO that of " 15

Fagmeld & Ammethod af varyinlodhé¢ dergeorgorg agiateg to form

the desired pattern. This pattern forrrs - the guide to

the information on the tag 70 on a conmon substrate

jﬂ@ﬂlﬁ pl agfdC8R8aH @D SHlo%: a?(?rﬁoﬁ BPVEagein SAiclethe rocess of varying the:
oncentric rings 71 which target the information_ on

rzo tdagreea@ poe: fitlinghie the tag secarrdeds Fiaanflonne sipanohyaying the pore -

i R 525 bAER o PRk b BEAPAL BBt ye oo, e

‘ '[%IZQFTM I O 013 fnhgorhagr Ydﬂrelt Sf flomirdum| i eFamprated oi®, a flhen.x 1 cm -
spi ral -shaped reference mar %\/\%71 gui des. a rﬁﬂsg h ad181 flled
‘tsﬁlqufﬁfnm@ﬁmtﬁ\%raﬁd%?‘reéﬁ‘e ip F‘ﬁs"qnﬂ’élsf%% tql%?fla ted
Q% Q&F}Z%'ﬁt&:ﬂa}@ as ‘explafred Ys! l?:lanfﬁ?é KS Hede fﬂrék‘éWlsI Rsed as the
Si t | BAE'S or rrat

on on the tag 70 to be
25 Qﬁ:!tgmhatrﬁtérbh rolagér dfrphatoyedist SR msp@mateé@ntq the syrfese of e tag. The

cr OSS ha| r Qﬁé@dge Mﬁ?g]&én@kﬁ FC,%?% af’F § the_cross-section of a tag

prepared n thls manner. The photoresist is patterned according to a predetermined pattern

using standard photolithography techniques available from the manufacturer or any text on
silicon processing. After photolithographic pattern the photoresist mask contains a pattern
30 of holes 84 (see Fig.8B). If it is desired, the tag can be further subjected to hard baking to
harden the remaining photoresist on the tag to protect the portions of the tag covered by
the photoresist from the etching agent. Subsequently an etching solution is used to remove

nickel from pores that are not protected by the photoresist mask. In the case where nickel



| ocation of the information on the tag 70. In each
case, the control systemfor noving the 25 read head

we ok mod2es programred to follow the specific | ORPEL/BGIN04/000216
and novenent rules appropriate for each marking
systemused. Fig. 7E shows a further enbodi nent of a
reference marking in which V-shaped non- magneti c

eion 75 .is tter.ned n dto irec he read
gkRetle” pRRR IR BRRE SRGRe, Gon B "ol b6 ki the following
bﬁérﬁfcel@ca phfy KINQY, anﬂfs gHgd@owa Rets @994,%#@%0. Mfter etching

t he invention as follows. A1 cmx

theutaeds araslrddwih distied ivatesy The tagapive dpy tvhcb%tweme cappein Fig.8C.

Fﬂﬁgy acﬁoé? %'sf,h}sgclﬁ bon;i%%?ﬁgrew\%%ngpgPg&gﬁgﬁ&gﬁ él& h| ck

5 [0111&3} he alnfadiof PaRenigsthe Regk Sccdr@ing Rva }ﬁ@ﬂktt&ﬂuﬂéﬂ Pattern, it is
-the wafer and patterned using conventional

 BNOTRISHPISO aaﬁgamzeaw Hecaugny oy (5n ppeRngse i megfod tor achieving

TR &SR b po Dyl BT oo digh spgey fons a5

déschbﬁl bﬁBemhaxdeetlaghBt\ed $¢. Tadhdolt Be18, nb 21215 (moof
at. the centre. The entire cut wafer is

IAIED oo/ romrdguS e RSB 18t lds i necessary to remove al
c 0
10 1% Se?ngtﬁ]?tseﬁélgﬂngf\'i}e%%@w §1ﬂ %&?lybs% d]éhtgt%ﬂt "0 lg dalpgmon of the
mateoia} soemovedh @ ordggedsigiificanftiy0tddke 1tsrmagneac signal at the surface of
n'g]&dl nent.,. a read head can be designed to nove
tcff’?F "’lﬂo a set of rules as explained in the
f%llhﬂW' ng. Oﬁief Schembe tbeﬁﬁr&%ddlécﬁdéf‘i@? §ediR¥S &IRAYpores are -

- pa : Once it detects a non-magnetic region

: cﬂmtemﬂ_ tede&u enemplesth clepesallyycandpetotgrlayambelomithe hogifmaterial could

15 %ﬁ%h@&Qn{o&%P?lgcﬁﬁg ahd lrgﬁfaﬂﬁnéfkgg&s g?gptor@%:tx%é\%po& 1&% %gus would

basademy of Shcdhblé@t@d:mddﬂ emﬁﬂétﬂ oh &ﬁﬁe oalyopurtally filled with magnetic

defl ects) at 10 900 (or any other suitable angle)
%¥romits original line of notion. The distance
travell ed by the read head after each defl ection

becones progreSS|ver shorter than the " previous as

ample # atl fad ng dn obfre 'mna)fdentlt&cdﬁoa hefoedation using a

read head flnaIIy reaches the tip of the V-shaped
glon the read head is positioned at-the desired 15
Woiteli ng pbiei% }Sléﬁwﬁf die ewsdlisagfianhef taatpg BQGinpl whish g elecirically

, {63%1?51)(% {gyé’raﬁfy H’%Dﬂﬁ%d; ?ISregfl% B:t%]geﬁ{eg:c iolag Qfohtgge shfiék 94 The

wlbctnballyhmrﬂnctmsley@f isviareléondgcal h;entaémwﬂbgi Q&sofsorﬂé) o€ the material
%ﬁllln inthe tag is carried out. The follow ng step

ing Ahe;pigs- Sheh aagels m4dg apdh ysqdfotagean ehjestdn thelobewing "manner. A
8APP :[;eltotﬁQ AfARhd ﬁos? Erpa‘fé?fw 5835 n‘P]EEQr%& 2hd el n?ounted ona iubstrate 90.
m croheter | ayer alumniu evapor at ed ont
‘Tl porés afibhe host material are electrodeposited with tin 93. Next, the conductlve layer

25

91 is electrically coupled to an AC voltage 94 to induce magnetic fields around the

material within the pores. The induced magnetic fields could be measured using methods
30 described above. These induced electromagpetic fields then become the unique tagging

signal used to uniquely identify the tag.

[00117] The above method does not only work with a fluctuating AC voltage. A

uniform (static or pedistal) voltage, alternating voltage and a combination of the two can



silicon wafer substrate 80 and processed into' a tag

conprising a host material 81 filled wth a nmagnetic
woraiosnoeb4 83 as expl ained in Exanple 1. Here nPCREG200%000216

used as the 25 magnetic material. A |ayer of

photoresist 82 is spincoated onto the surface of the

tag. The photoresist is ARdM040 from Al lresist GrbH.

Fi g.8A shows the craoss-secilio f a .tag .prepared | .
el e e & Proghes Grstieelh eround s mpatsr v B Bty The clectric
A tBF Beantpit Reatl@pstathice measurements. These electric
gﬁ§%§?@?§§g$%% S@?%gﬁni&ﬁgg’availagle fromthe. )
ek fleest heceme dre characteeistic wsed te hiquely igentifie theiabgect o mdyich the tag
phot ol i t hographi c pattern the photoresist mask
a pattern 30 of holes 84 (see Fig.8B). If it
i ired 188 ®ARbLOR. tHY bRfiaSwWhhiaahedoted ofdicdtags that are
5 @@Eﬁgg to Aﬁgggén the remal ni ng photoresist?on t-he tag
tugedpincthe abovieHtwopnethodsmee ot hécesaglit be sutstntiglly miggnetic, as shown

hot oresi st fromt et ching agent.. . S -An. .
g?rcﬂﬁenfj‘gs‘éqsﬁ"tﬂ?"gln 1 Xﬁ‘?@% {l’oﬁr ésmcj@iimeﬁf ?k%ﬁ% ?%Arl#rﬁ%r i clectrically
LhaducAiein GiePoPiRGhEth B udelian BROALOVE Sicsiod TR hodtmdthigal should,
case where nickel 2005/ 008294 PCT/ SG2004/ 000216 28
hewtvee, bresyhssantiallyrslestrically insslatinghi ng sol uti on can be
made by m xing the following chemcals: 5 parts HNG3,
5 parts CH3COOH, 2 parts H2S04, 28 parts H2O. After
etching the tag is washed with distilled water. The
tag now has the structure shown in Fig.8C  Finally,
acetone is used to renove renai ni ng photoresi st (see
Fig. SD). 5 [00113] Instead of patterning the nask
according to a predeterm ned pattern, it is also
-possrtale to -random ze: nme--1locations -ot
tne-openings: - tine nethod for achieving random zed
openings is to bonmbard a pol yner masking |layer with
hi gh energy ions as described by Bernhardt et al., J.
Vac. Sci. Technol. B, 18, 1212-1215 (2000). 1001141 In
order to increase the disorder in the tag, it is not
necessary to renove all 10 the magnetic material from
a pore. It is usually sufficient that only a portion
of the material is renoved in order to significantly
reduce its magnetic signal at the surface of the host
material. [00115] OQther schenmes to increase disorder
by selectively filled pores are contenpl ated. For
exanpl e, the electrically conducting | ayer below the
host material could 15 be patterned into conducting
and insulating regions prior to el ectrodeposition.

Thi s woul d cause sone of the holes to remain unfilled
or to be only partially filled with magnetic

material. Exanple 6: A nethod of identifying an object
having identification information using a 20 tag

whi ch conprises electrically conducting material to
produce el ectromagnetic fields [001161. Fig.9 . shows
the, cross section of a tag 900 in which an
electrically



conductive | ayer 91 below the filled pores is
connected to a voltage source 94: The electrically

wa@omdue2pve | ayer is in electrical contact w tPCESEG2004/000216
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| east some of the material 25 filling thepores. Such a

tag is made and used to tag an object in the follow ng
manner. A strip of porousa,gl um na host material 92 is

repared_and then nmounted on a substrate 90. The

\%@r [oELARY " material are el ectrodeposited with

tin 93. Next, the conductive layer 91 is electrically
coupled. to an AC voltage 94 to induce magnetic fields )
ar qundl inthodmef eidemifyinizt B notijes bawies . idAneidation catprmation, said

bt et R B BB R 3B e s

t hen -UNi que tagging signal used to
uningﬁgggggﬁgﬁ?$ﬂthe tag. [00117] The above net ho

1 d
does not afegrmmongk ahileast and Icharactan3tisgofae magnetigdieldyof atleast a -

32: I ;rg%nti‘gaxgt %‘Icaéoﬁlrﬁ{eﬁgt%b%h%%% a lﬁlgtssaﬁﬁ% %ﬁ%@%llasﬁéﬁg wherein the tag
2005/ Wﬁés BGIbSSHANY R30MAsnetié hostinfuterie hasidd podes, wherein at

produce el ectric fields around the material within the
por esleasThemebibt ppres containdgsmagnghiensierizbaddr ed by, for

exanpl e,, static capacit.anc u Sered; PR :
el ectri étonf‘gec’f%@lc %rﬁ]aﬁilgcggrrl% %20 %:zﬁg?g%ttsgs ?;gtg ﬁxga%ng’%% signal, said
t 0 unitgree lsﬁgnmmaﬁoﬂ foemingj tReidentificatibe nfoinetiongf thebject.

at t ached. [001181 As seen fromthe above, the

material within the pores of the tags that are used

ot hgh all%g\{lﬁd AR UNosSrellf R sRBtofRRERRRRAS Aiedd® one characteristic
sugst nt a‘ﬁ y magnhetic, as- sho for the tag, )
descr bbesidi magnesiopfield lof Hie b lewt fonei portion [t saithdag comprises: a

material is electrjcally . conductive in.order..for,.t ,
ag vmeassreasal ol yid figvantsiste RER ot St baienh Abjd dYfr a surace
shoul g cai é’r%fth@?ag%gxg&bﬁlﬂﬁpg\iﬁ%)é Bh@etic flaabition signal.

i nsul at1 ngi. WO 2005/ 94" 30 T 1S CLAIMED | S:
PCT/ S&004/ 000216 1. A nethod of identifying an

object, having identi fi | ' r \ i :
e T B, GRS sRRE B Mo s o e e
i dent igexifRf mbdiRtiobigaal consymises stbring thtactocesyunilmgrig:the at least one
deternining at | east-one cthggact eristic- ;S’Ef a ‘
magne¢hasadierispg of gd magneficfieldever said pagtion o thertagy ¢ 4

t hereby obtaining a first specific magnetic signal,

wherein the tag conprises a substantially ,

nont. m@gamicthod o skhimd} fwthel comprising: por es; wherei n at

subsequently determining the at least one characteristic of the magnetic
field of said portion of the tag, thereby obtaining a second specific magnetic signal,-

and

comparing said second specific magnetic signal with the previously stored

identification information.
5. The method of claim 4, further comprising:
magnetizing the tag prior to each determination of the at least one

characteristic of the magnetic field of said portion of the tag.

6. The method of claim 1, further comprising:



| east sonme of the pores contain a magnetic material,
and 10 storing signal information relating to said

wo poostoospeci fi c magnetic signal, said stored BCTRGL004/000216
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information formng the identification informtion of

the object. 2.. The nethod of claim1, wherein the

step of determ ning at |easgqone characteristic of

said magnetic field of the at, | east one porti . .
said tag cﬁ?ﬁ?‘{l%énfﬁ“ﬁ@‘%%‘%&l?ee?@néy &agggtﬂzdng e %fagn ctic material
chara [<SE | o Reddnhdifs, oponetic field

. overgggésﬂl}?é g@gﬁg %éﬁ’tfs?gsisxg{(ﬁ%o?ti on of ’t_ he tag, thereby

nmappi ng a patgeeing pofes wf thedag with siagnetic m@endhe net hod

of claim1, wherein storing signal information

relating to the first specific magnetic signal

conpr g‘g@%haﬁ&f b Al awhere e AR isndtabBed foethalobjeen®t be identified
one characteristic of said magnetic field over

sai d piiet obdaining thelrst spgeific mapnei®Erbd of claim 1,

further conprising: subsequently determ ning the at

| east one characteristic of the magnetic field of

sai g BRELhARPES EiAkn 1 adhelehirhehyy @biiRichidw the Dbonth be identified
specific magnetic signal, 25 and conparing said
secondeforgpleinfrigdherfitph snacificanagmstic g t he previ ously

stored identification information. 5. The nethod of

claim4, further conprising: 30 magneti zing the tag

prior mhe eakdt sedisinm Nehdroin thé tdgh@ngtriseseastbsoate supporting the host.
characteristic of the magnetic field of said portion

of thenaterigl 6. The nmethod of claim1, further

conpri sing: WO 2005/ 008294 PCT/ SG2004/ 000216 31

recording information on the tag by magnetizing the . .
nagb@tiihe mahat ofadlaipr & sererein theguubsipate efmprisce mafagiabselected from the
pol ed domai ns, .or at terni ng .pores of i ot
magnetSFUhessing f’f'%‘e{f‘].i’ Sﬂf’émn%ﬁ?]ao gf‘ag?, péiﬁsgi?,rée?%n%aél?eclorr?bmahons
the tagerkss attached to the object to be identified

after obtaining the first specific magnetic signs 8.

The nmethod of claim 11, wherein the tag is attached to

t he ject be | wti fhed. {1 ;

v SE EchepBe QA MoEfin B 58 RRLENTS IR from the eroup
cl ai mchnsivhiRr ofiauniibe, Zealites @npup I8leY nsatenidls tpolyners, silicon oxide, zinc

supporting the host. material.
oxideand tin oxade.

- 12. The method of claim 1, wherein the host material comprises nanotubes.

13. The method of claim 12, wherein the nanotubes are cast within a second host -

material.

14. The method of claim 1, wherein the magnetic material is selected from the
group consisting of Fe, Ni, Co, their alloys, oxides, mixtures and combinations

thereof.

15. The method of claim 1, wherein the pores of the host material have a diameter

between 10nm to 500nm.



10. The nmethod of claim9, wherein the substrate
conprises material selected fromthe 15 group

wa@omsiosf2png of metal, silicon, silica, glass, PCESG2004/000216

10

ceranm ¢ and conbi nations thereof. 11. The net hod of
claiml, wherein the host material is selected from
the group consisting of akym na, zeolites, group

I1l-V materials, _pol rs, silicon_.oxide, zi.nc 0 .
oxiGe e ethod et Bam 15 whtea fhsciab it gpmpiis at feast one coating
wher qin.the host material conprises nanotubes. 13. The

met hod of claim 12, wherein the nanotubes are cast

vvit_hi n a secon_d host 25 rra_teri al . _14. _The met hod of

LS e RS TRl s Poed SufRLFFLE br e magnt
al | oy ind S Srtiofiof {188 isHighi¢ asiinbattionne dibsrasesiithe Q.

15. (Iedgrféﬂthﬁgg lc())?{] cl ai rrigl, %lhgrgi?gn the pores of the

host material have a dianeter between |Oymto 500nm

WD 2005/.008294 PCT/ SG2004/ 0002.16,. 32, 16

of 181 oy e L PEATE RE VAo ispios e 408 bESIceted from
one Ctﬁé‘(gf(ﬂ% ¢A%Rling &F porth@zdlRhigdaf oGdraationlof pérey, giercentage of
said at 1east one characteristic of the nmagnetic

5 L.
fi el cpond filling, poystal oriensatianel magnetis mategal yn displ@Bqw, combinations
t he g¥sor er of the tag. 18. The nethod of claim 17,
wher éfff®?he di sorder is due to a feature sel ected from
the group consisting of pore size, shape and

2{ Iylgtn talagx ;}?lfr:]tbg{l ﬂ%?{ﬁ%ﬁ%@?q%éﬁ 2(%11?%? nlg}tcv'g)[gp %[egﬁﬁ(i:z{njﬁign?lg&naﬁon, said
and Cﬁ%@ifﬁ%&? '?rgfgj eciotnhﬁé'iﬁ%fusedlgo v@riﬁeﬁﬂépﬂeﬁ’tﬁty of the object, said

identTTylng an t having i1dentification

. i nf ormethbdoompsing: i denti fi cati on i nformation being
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used to verify . the identit f the object, i d L
met hod co_n‘i?ﬁ%ﬁ"?‘f@g aigeaa{sf)ﬂ%/ _r?g?fiaﬁtﬁméfc {)ég%tele%ﬁgc or electromagnetic
char ?ﬁél?foﬁft'l&aspa RG] BELIhE tREreBy Oblalmin@@riasi specific electric or
field of at |least a portion of a tag, thereby ) )
obt ai eleqtpnrghétics sigaple cViarein ethe clag eongyises a substantially electrically

el ects onmanat] | i | & QURE bE R fores contain a
o o AR LB el 5O o ekt a1
havi ngbpaniedly wibarieilly edndoethspt nmeemial ahd tWierq@oragdeast some of the
contain a . . .
substantially electrically conducting material is connected to a voltage source, and
storing signal information relating to said first specific electric or
electromagnetic signal, said stored signal information forming the identification

information of the object.

20. The method of claim 19, wherein the step of determining at least one
characteristic of said electric or electromagnetic field of the at least one portion of
said tag comprises a measurement of said characteristic of the site-specific electric
or electromagnetic field over a surface of said portion of the tag, thereby mapping

an electric or electromagnetic fluctuation signal.

21.  The method of claim 19, wherein storing signal information relating to the first

specific electric or electromagnetic signal comprises storing data corresponding to



substantially electrically conducting material and
wherein at | east sone of the 20 substantially

web@sos2gal |y conducting material is connect edP€DSG2004/000216
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vol tage source, and storing signal information
relating to said first specific electric or
el ectromagneti c signal, sai3<§ stored signal information
formng .the identificatio Si formati o

f

; f the . .
obj ecthe abdeasponer Rarpgieriinl Qrsald SEFIeeT YprboRAgNstjc,field over said
step of .. i.ning at | east one characteristic of
sai d %‘?ﬂé‘g’ﬂ)f@%% el ectromagnetic field of the at | east
one portion of said tag conprises a measurenent of
sai d characteristic of the site-specific electric or
el @tr oﬂ‘l@g‘ﬁ@h?@:of‘Flé‘F‘Hl%\f@Fheé°9‘E]‘P¥1§E%' of said portion
of the ta ERR {eCclfdacteristic of the electric or
el ectr orragsr?g%‘ilh?&?-ugt uat |higl tglgélﬁ!\el%tt %ﬂOeCZL The met hod .
of cl @kdtichthgnediefidid ot said porign o greahy.i théfebhehtpigmg a second specific -
relating to the first . specifi.c electric or
el ectdl @ﬁ’é?lP%tr%‘i‘@l?ﬁ'i‘C%g‘f?Erqnges storing data
cor 1 espondj g e Wid2R050GR2%E RHSERAO4 HRRAIE: Sanal with the
the at |east ‘one characteristic of said electric or
el ect peningsig sioced identificotien inderindtipdr t i on of the tag.

22. The nethod of claim 19, further conprising: 5
subsequently determ ning the at | east one

chapact gr iiticd of gro®uchigeat kystendr for ebigedtr aknifetios, said method
field of said portion of the tag,- thereby obtaining

g-a sewoprbigPecific - electric or electromagnetic

signal, and.col i | iR &gt thi fil at least a
ol actr ommgien M aE jhdySEbf SEEATTER b bk T o

i dent pértieAlof afad, Mfenchyadhitaining hlir23spedifimaagoetiosignal, wherein the tag

produci ng_a system fqgr object identif]cation | d .
met ho@ompidsep Risupsiptia %P%?'Jmaﬁp%cd‘ms{ maleGil hgyilie POIES, and wherein at
char agl 6rdileiof R pdr& o8 Sinagndiic@hdlerdll, at | east .a .

portion of a tag, thereby obtaini n% a first specific . .
magnet i ¢ sitgriag signhleindonmatine relagng 1% 5@1gn‘£§)r|sq spegific magnetic signal,

bstanti al I y .non- t . . o
Stk SR O o n i

magnegd ge idBhteRddal , storing signal information relating
to said first specific nmagnetic signal, said stored
signal information formng the identification

| nffz{. maEA' %‘eﬂ%d KV %h\?&ﬁg a system for object identification, said method
comprising: ' o
determining at least one characteristic of the electric or electromagnetic

field of at least a portion of a tag, thereby obtaining a first specific electric or
electromagnetic signal, wherein the tag comprises a substantially electrically
insulating host material having pores, wherein at least some of the pores contain a
substantially electrically conducting material and wherein at least some of the
substantially electrically conducting material is connected to a voltage source, and
storing signal information relating to said first specific electric or
electromagnetic signal, said stored signal information forming the identification

information of an object to be identified.



to be identified. 20 24. A nmethod of producing a
system for object identification, said nethod

w@ompnoepng: determning at | east one char act ep¢CE8G00H00216
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the electric or electromagnetic field of at least a
portion of a tag, thereby obtaining a first specific
electric or 25 el ectromagFftl c signal, wherein the

t gg’i Cﬁgtp%lgfcgrsry%g\s) bSI gﬁti(lggmf llgg nsagf ﬁelg%@%a%ég lrjfxiito%g%ion being
the 89 | ah né{ er&é}fct ssia’é?ﬁl@@ﬁlﬂﬂé donfrBadgf i cal Iy

condu and whHérein at | east sone of the
subst aru sublstayitiallyemdn-inagnidty hostriaterial gvimgtpordsawhergin at least some

connected to a vol tage sour @g storing signal

i nf opﬁﬁw.WSr@p@f% grFticn erf"}l’r specific electric

or { Rald WW&FQa?érgaﬁlerm§ at teaSt pargiellp iadfidface of the non-
[ nforrra Ion formng the identification information of

an ohjagatud wsbmaiedent i fi ed. WO 2005/ 008294

PCT/ SG2004/ 000216 34 25. A tag carrying

identification information, said identification

N n%) FIFRLALHE DGl Y5 U@E&eﬁx%aideddaﬁﬂg RiyeORiIBSrises ainpaeridl twhich has a

sald tag conprising: a substantially non-magnetic host

mat ebull yitldwiress goertedhanHeMA/m at | east some of the

pores contain a magnetic material, and at |east one

coating |layer covering at |east partl ally a surface of

t hgy NONy (BRAAGINgCidaniicatiti Biforaatior Gsaidl Identificption infoanation being
25, wherein said coating | ayer conprises a materi al

whi cheseddito verifinen Rbm‘iélléer%w é%lé g MU PN an 50 MV n2.
10 27. A L bﬁ%tfa?ig réﬂ:c’crﬁ:ﬁﬂ} L dshiGfthd AGst H&&faﬁﬂﬁﬁlﬂg‘ por%@'vﬂxerem at

|dent|f|cat|on|n elng used to verif

-0bj edéasbsonstedhithé pores a:mﬂam agubsmpallss elagrically. conductlng matenal and
substantially electri.cally insulati S te
‘havi ng poraé g/asmg:r ¢qating la )X:r &8%?‘%0%3&3? ?x{;]laﬂ% Juh%l:e of the host

cont gjfledaiSubstantial Iy electrically. conducti ng.
mat er | af and 15 at |east one coating |ayer coveri ng
at Ieast partially a surface of the host nmaterial.

CO?I%I‘I gglg%% ﬂé?ld ab fn\il}zerelﬁ@ ﬁ%b&n‘%@'a%g 13&82% ?ﬁéfgglal which has

gr eatghulk i $RsIMYEAE: than 50 MN/m’.

29.  An object having a tag. carrying identification information, said identification -
information being used to verify the object’s identity, said tag comprising:
a substantially non-magnetic host material having pores, wherein at least
some of the pores contain a magnetic material, and

‘at least one coating layer covering at least partially a surface of the non-

magnetic host material.

30. An object having a tag carrying identification information, said identification
information being used to verify the object’s identity, said tag comprising:

a substantially electrically insulating host material having pores, wherein at

Jeast some of the pores contain a substantially electrically conducting material, and

at least one coating layer covering at least partially a surface of the host

material.



20 29. An object having a tag. carrying identification
information, said identification information being

wais@edooverify the object's identity, said tapCT/SG2004/000216
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conprising: a substantially non-magnetic host materi al
havi ng pores, wherein at |east sone of the pores
contain a magnetic materiakg and 25 at | east one
coating layer covering at least partially a surface of
the non- magnetic host material. 30. An object having

a 599 ¢ | {dbhibtRdation shidfspstBmtdoniprismai d
i dé?‘t i f@gc);as%,élng%)r o?ﬂﬁe?f)ird‘;c}gti or{ b’esi ng;;sgused ?Jg) \_/ergi fy the, .
obj ect' s ialennt bangying adentifieagionombiringtion;: sagb identification information

ﬁ ;3 ,S hg?r;gg\?slglg ’¥0 %&;t@}g :qgglfzé’y 1(%12@1:?" @l&e‘;{gﬂ &Q%?t%% %ﬁr&%@ b substanti ally
cont q{oﬂ-ﬁa%}égétlﬁ)tgf indkdrial Hafink! pordd, | Whet€indatClehdiGsome of the pores
, and a

mat er1 al | east one coating | ayer covering at
| eastcontain 2 adapyetw mwafefizgicandof t he host material. WO

2005/ 008294 .35 PCT/ S&004/.000216 . _
obj ect | el FORE SRETGH e SRS s PRUEEN Rnggnetic ignal

m conpr
car r Yipsndeothiat icpaitd poidddfanemgpi on, said
identification inforrmation being used to verify an
object's identity, wherein said tag conprises a

suhstanti al | 5 non- I & f.8o- havi ng

pont}'zs‘%l SYiep ﬁrn(’bé?a I“{eégs gaglg)}rlrbs% g{%c&)lﬁgissm ontain a '
nmagneti ¢ raggr tatyingndentifidation mf@magen,nemd udentification mformation
storing data corresponding.to.a netic, signal . .
bt ai WRORE 5ca k9 Heny GHORIERT PSS BeIe g G Sogrisgs a sybstantially
syst e&éétﬁgalﬁbﬂngﬁhtiﬁ%ﬁ&t!Jlét@ﬁél'lﬁﬁ_in Spbrels, SWiRdrif at least some of the
conprising. "a tag carrying identification infornmation, ,

sai d pstentoitainad isabstantiatly redtataeally besindyctingematesial, evhergin -at least

bject's identit. e id 0L
23 bgt %g;qt |t‘p§:/ suetg}Engi%l;l){ %&fl&l&r@ﬁ?%@nﬁgﬂeﬁgﬁ fid rrg(}%zlre‘?[g(f to a voltage

havi ng, pQr gs¢ wherein at |east sone of the pores

contaln a substantially electricall conduct]iécpg lectri
material , adataestpragetmediym foF storigg cggrespprdiig to an electric or

substantially g [ j @liad S
conncarutpyghec Gt sBalncl sERLAMERL P TBh BT iRl
medi um for storing data corresponding to an electric
or electromagnetic signal obtained fromat |east a
portion of the tag. 20



