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identification information, said identification
i nformati on being used to verify the object's
identity. The invention also relates to a tag carrying
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[0004]  Several methods of identification are known and are described in the 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,



of small magnetic particles set in a resin. The
particles are either applied directly to the card or
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[0012]  According to US Patents 5,546,462 and 5,920,628, issued to Indeck 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
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information, said identification information being used to verify 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
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.
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identity of the object. This nethod conprises
determ ning at |east one characteristic of a magnetic
field of (produced by) at I49ast a portion of a tag,
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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 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
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obtaining a first specific electric or electromagnetic
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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.
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another important advantage of the invention is that it does not necessarily rely on stored
magnetic information. Instead, 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



made essentially transparent to the naked eye.

Thirdly, such tags are nearly inpossible to forge.
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tolerant as only a portion of the original fingerprint

may be sufficient for verification. Fifth, such a

technol ogy is scal eabl e, having interpore distances of

tens of nanonmetres to the mcrometer r

! A ange. Yet
tha hrenetsaali Atosefkinfasmetiai based o onYARGABA TedgneRy hargedestechnology
stor age .t echnol ogy, such as data storage tapes and
ﬁsaﬁ?ec?c'%?e&(a%&éechnol ogy, can be readily adopted to read )
[0ves] | Nge EpdrAl Say Sbrobs hestoidiaial dov anatdemst sulptantally non-magnetic

conposite material_ as described in the. present .
(maastivabl ME) Pr SpbonUoy (et RIS G BErip6baR the present

is that i ap.. i [ jid f ical stabili
B e Ty
| pPbrder thar MR r@RhaEhk matesial tnothe peres b HEaceragions [9é thealgnst materiat 1s
This has the twofold advapntage of firstly. inmproving., ..
prezended ar @ﬁghgg&qjila Qﬂ{hﬁgn,ﬂtga ﬁ&tiraatgrilad ﬁaslttabglptytrﬂ 1r{ngassgx1dahon and
Warﬁg& %%i){al A& EEGioh T thagsidial & Meffor&ubhich properties enable the
et another T nportant advantage of the inventionis .
ihaghetic} elioris orotlectemengnatié signalepbtained Jrome de faggivetaniain uniquely
10 prTe SIS S8 o B B SRR o Aous st prepares

Bkm‘et AR bisARbnE ARRInTRE HiGhi 65 Sdseritld ih I8 Patentsl 160 38M1 5,035,960 or
onh physical disorder between individual nagnetic

dliedsabret 8l. swipirini Thus fbe hosy matesial plethatagaiag de afumipat
* TGS "IDBYFREN: bl el Ut Bl i (ol o or

- bidek dopoigmanoiiiae ond Bumponeate hts béenateleotivéln fremoreetd) on porous semi-
stored in such a manner is_nore stabl ?]gr\@n . !
15 gerfvsting Blafepialst el @S PARYS FIlcP AT BYONY LY SRIRTA (sghdPr example,
R ey 94({9 £29%45587] 993.108 (OSPH! ERpsbIPEVE-VIRA2H s suitable:
n genéral, any porous host material that is at |east
Sorbsseanta porbys st mraerind tin the( praggne invention, inchdetGadyy InP and AlAs.

substant.ial lLy el ect.rj.cal I,y ipsul atj C '

Sl Bl HonChRE 1ALt PSR Q5RO aethflo g omeor

YR0s e BSH AP R olife hginGRl gng, Phakianad cldopbiidlité, \chalmazite, phillipsite

order that migration of the material in the pores.to o
20 enhenordenjicok¥hai suieblsorerowamakralals; Bichids igpieapicopxides such silicon

negligible. .kion, the host material's stability
ArRenfibutas LA e

I on and unwant ed chemi cal nodification

q6030pe ety inethod bf fdeatifyingean otfenthis pasep en thedetemeibation of at least - -

OB IS PF GloeaBagsg (JorBisaRt SO Yo SUARE hogbmateials are

AL BP iul PRl FREGIE ShenCANalufnila, PSAB|sHlical BIFRF bfides, polymeric
porous alumte prepared by the anodi sation of

25 dlimsiand meolifas]l s as descri bed in US Patents 5, 139, 884,

5 035,960 .or N elsch et . al. supr T .

000,200 LS B D8 Py b o

StHﬂ)ets,aF)lr xABHE, EROGH hatofubes) CIHéABbd3aNMY Prefhiyrdeicastf withim a second-

(usually bi- or triblock

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



copol ynmers where one conponent has been sel ectively
renoved) or porous sen conducting materials such as

W@EI0s/088284 | i con or porous Pl-V materials (see, PED8G2004/000216
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exanpl e, Foil et al., Advanced Materials, 15, 183-198

(2003)). Exanples oflll- V materials suitable: for use

as a porous host material ign the present invention

i nclude GaAs, InP and Al As.” Anot her, i.tabl e host

foaming BIOCqsEes 8B RYikbIe for SFR3HRS Pees %?’Fa‘tﬂ%%1 2§ wgh as alumina,
C genbers of the zeolite mneral

Eo%%ﬂg?or usﬁgcgﬁ%rgh{;ﬁ noptilolite, chabazite,
[oB3] i pPotediamdterstarel amichldle baed en thmaﬂodkslabompmom used to create the

lzn(?stﬁ glralfgﬁ%laig_fl sgg}ggg?qpleg%rsglgnd ’[%dgé%? ﬁ]efpso:rj%g)ﬁb? hgsgn erla(li eRespectlve

] ‘Jalfo% 5{16 s30 SGlevine m?%ct r g@rets'&%s dRt1gfoWn @t th®8kiflEd person.

eas one el'ectric or e magnet i c :
Eimil‘;@cﬂﬁeeamc&hsanon @xcmarm em ke pldce ablagidio sondiaoter Expmples of acids -

ShEs Ll 08, TR ) pT 50 Lo i
‘&’ﬁﬂl AJME%O deff3ridns! fypic%ll?lrﬁﬁ’glﬂé’s’lﬁinb'(ﬁlﬂ/lntd DSM. nS&fcbhtl Othe apphed

ost material conprises hol |l ow tubes,
elmgpd dspendiobthe desingt pdye size Tdkmey) rage fein b?‘éf@rsaml;porfé to 200V

ast within.a s nd.host nater,

gaégﬁrgp rwsa%\%c?erq mg pgfes o%{tfé%ﬁz}méter éll%@ 3‘1‘3)21{‘%6 S0nm, 0.2M
Spfiicacid@RdRASePind 82850 %@phﬁ@t'ﬁf ge’ﬂp&res Big0-100nm, 0.3M oxalic
preparation of zeolites is nown to a person

adid lchrebie bsediand apaterttin of ﬁ@ﬁ%@&ﬁpﬂ@d Endst i RAres;pf 100-500nm,

BIBEURO G AR ALt el 100 388y, BOREAER pocstin
baslitiom (&g ppEedeoitae, adbVaighesd enal., deNlat. IReedVoln 1 Fdiol 5 eMay 2002)

f d A f i
e bickngs o P INCIoR AL by A JBFESTRRl Pige fgst materials
gﬁ%n?%étﬁ‘#t 13%1? hlsaﬁe?gdgi&Jé'éa&re Svtfinagipodi sation using - -

i ds Pore di aneters are tuneabl e
[934H oﬂ’lnehabﬂamrotm vset aowider oge of ver) sizes dramtabouhd0 nm to the

h
Tl ShhE ke P L R ES PR ot

£:mB6li(fdr GREmpR! frée MG 1 5004rhg rreavidgoflexibilinem dreedaily use of the
known to the skilled person, Firstly, the an%tljl sat i og)
L example

pwgmws Meglqds Pﬁl@fﬁﬁﬁtﬁt&’eaqdﬁn&& WW@&&O{?S&%
ﬁa’fl qguéﬁ%'l (&h E‘L%? &4 gfd%)j &033Llsh3%. iTor %ﬁtﬂme dlfferent pore "
oxal ¢ om c 4]

3cid an sphoric acid, with
gigésdcadd be lmmnhfdr ahffer’eg(lpap@hbait;ons aW@emg}oﬂg—tmmOsegMWos vital and the

%ég‘il\r/lp'é%srecﬁgen%t he ﬁgﬁ(%ébﬁ% ﬁ?rgd,ﬁ%%;@g?lo ocg%ep}S) tags having

Binhks ﬂo&s?agﬁ\fmfaﬂ ﬁntb@b&edlﬁ’@fx ¢.gl Bro@hdl SOnthPcBeAisdd to increase the
pores wth dianmeters ranging from 10-50nm 0.2M
security of the identification mformatmn Where reading of the tag is done on a daily

basis, e.g. credit or ATM cards, larger pores 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.



sul phuric acid can be used and 15-25V is applied. To

get pores of 30-100nm 0.3Moxalic acid can be used and
wa@2sesvd al of 30-80V is applied. To get | ar geCpo6HE®4/000216

of 100-500nm 0. 3M phosphoric acid can be used with a

potential of 120-200V. By varyi ng anodi sati on

conditi ons (e.g. applied vobtage cf. Varghese et al.,

. Mat. Res. Vol. 17 No. 5, 2002) .and ttg)e

tlm&‘;ﬂnesény poatexi3] @zﬂwblsm%gn@%{ ‘brpf%erte%e%q ppn ysed o fill the host

Gy 37AA, IR TS Sl AT it o
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m cr onet er an t
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Li et al Jour
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security 1s vita e fingérprint need not be read
oﬁatemli eongmonlgwséd mrmagnatic m@gm suth@a pdoyssof, Ce, §gsPt, Nd, B, Sm, and

1o R BE Ul PANGE TR0 O GERPLE o Gt

I t yafhoddherefef@iot iif peabiigmadef 1ﬁftﬁafdlm)mng/\fti3fags using magnetic
reading of the tag is done on a daily basis

| cmaé@mztls tmlIAstmt@ thedsventigngiéis pryeidheless ppﬁﬁﬂg}é FI '@rtb%FaéS methods
tan escgbe gl%ﬂld 59(9{3@&1 lﬁlna(éerﬁ? oduces electric or
t“Wé a 4" h

and 1 arge es can use

Q(Hmbﬂﬁgmemﬂ f&ﬂﬂ FosieRghple oﬁpﬁntallylﬁmdmﬂmgphamnalaslgé as metals (e.g.
gr oups_of _pores can ,be used a credi rd f

15 |Sﬂyf¢ad\h§@{;§ﬂr@rcopfl%§1§d’f“?“ eils CacRRcRER i fschpriRead the substantially
%&Gcﬂ?d% Clhgl}iaﬁ:}{% ho8& ﬁﬁtreﬂaln GWﬂf?n tBufled 48T fuBllaig AT voltage, an

expensi e purchiase is to be nade, the identification
|dln‘cmdaht:havg\e etcdiata inrthe h@ncmagngqmatengl inrthe pevespibeiely geperating an

tgrl(nl,q'grefﬁrg fﬁ%‘? é@r %ﬁ H.FEIF ng?lgéqlly 1o ed&f §y ﬁ'%&?ﬂuc‘[mg layer

&%&md&ﬁt@u tund@nhe peroad Rk nﬁ%mmomﬁﬁ]n Aakesraidotridahbontact to at
exhibiting magnetic properties can be used to fill the

20 Hwt someq efrthepleerigglecondpstee draterip! IngatcA ot eRHFed to
t i C Gld Fate rf‘a?’s‘:@s f\relfl eLd 'ef&g@w CTdﬁﬁB&Neahﬁterlals can be
nateri a ab

erro gnetlc s and prefer
mféagﬂ&)t the poate bl dheshodvhgatertidl an rmlyesuxtabb wae dCemomonly known

the pores in the host terial ncI de but
ﬁB@thP‘?Sm e VEROUF eﬂ?ﬂﬂ%’é’@ﬂett?cga‘rﬂﬁ%r @g}&}% ag‘)lﬁéon Npasting and -

Qectiothentital deP6sitiSH fORRQRst¢h A/ él&Yr%depb%itﬂﬁSplﬂM electrodeposxtlon
zF1er ol ,

m xtures there and ot her conpounds such as WnhB
25 @E&cﬁﬁa@plﬁm@. ari d MhAs. Other materials infl uenced

t
n@?@?g Iesl | H1 é)?x% g‘é’ % nlg]F(:hg& Rg%de}%(gl:ﬁp v ol%ct ddfilbrises storing
Sed8é P infEAMeh Dnané tzfge Thistﬁﬁll}‘gl{@éboﬂﬁng}&@lﬁfdnhﬁtloﬁdﬂﬁbe done by

magnetizing the magnetic 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.



materials comonly used in magnetic nedia, such as
alloys of Ce, G, Pt, Nd, B, Sm and alloys such as

w®edos/0#82bd Co, Pernmal | oy and MuMetal are al so PCT/SG2004/000216
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contenpl ated. [0036] Although reference is primarily
made in the followng to tags using nmagnetic materials
toillustrate the invention,nit i s neverthel ess

possi ble to use in the tags, nethods and sgstems
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pg4opd oThé eerihg/fecoriingaof dii§ aMorneaniopris selsicwthir im geveral ways. For
recorded i.nformation on the@iﬁag This stori

G¥%ﬂ?acﬁ sk obporpyt hashiaptegal ﬁ@tlsgnq&ngl, &1 bs mgenetised in
eﬁlh@gt%ﬁ%se bf Maghd@lin nfanh REGNothePwRe gﬂébuﬂld%\fn as magnetic

domains, or by determning thr ouaﬁ;
rdamams)rma onagnetizpd oofpoled rigto spécifi dir¢ctigng. by comveatipnal magnetic write

TEARTA e, 580 R R Sl B e o

%Ee@ipm' Grdfeali@s oy thd asd Pk Qiduﬁtﬁy)tdaﬂ beiused to read the stnp when it is
determ nation of the at | east one characteri sti

of
tdbﬁereﬁrég ebtaincthe spcseded dignatiane The recardse tnilﬁoen@tm QPt%}Fed this way is

al taF‘lP, I\(aﬁlsy gf ﬁrﬁ{ghtétalﬁﬁhécn' léesérggérs A dﬂ&ﬂﬁm&’rﬂr@[a@%f@lnf&ﬁ]anon In

ons ose In the present

: lomeemd,s Iobfam/\@ eﬁggx@$1g@ﬂ Sromi thEesamengripes dmakb regldm rofjghe strip can:be
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ver| fication r aut.hen cgfl on roced

gnatgd) o g ﬁcqag%}gg ﬁl’[l()lil &§ERY p? ngalf)n rT%/rmg the tagging
éﬂf)ﬂﬁtﬁﬁfl'&ﬂ H}nﬁgd € ¢@lacheRd 16 Wetekh@b, fo? XampR, 2B afhalogue signal

ring the authentication process. Such
(repebientingy the brigqud chamfctmsm dighe megeaticditld withiatlis cegion of the strip. In-

(5 3 GBS B B o pUEYe (54 e not oy
Qinfifitation information, but is also used as a data storage medium to store bits of
information in a fashion similar to a conventional credit card magnetic strip or magnetic
barcode. The advantages of this approach include the possibility of reading the large zones
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.



ior instance personal particulars (such as a person's

name, residential address, nationality, date of birth
wet@spps2odent i fi cati on nunbers, bank account nPOTBGH04/000216

| ocation of the tagging information, particulars

relating to the tagging information, or any other

information. In the context,pf this invention, such

i nformati on or any ot her in?ornation.that i S st

red. on ..
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pecitic directions by conventional nmagnetic wite o
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Subsequentl y,. .a syi table.read head (e, q.,.t .
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the recorded information. The recorded information . o
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nal
- Sfoin Brinfn&dtBhgreti¢ifiells OThdréferes iff it 5 meesshry tdesigyrlédeant remagnetise
to be the taggi.ng (identification) regiaon.. This.region .
15 ShoRtindo ENEREREG RUNIN POHIFFERS ChFFoRRanE ooy aipn, the hormation

gﬁggigg Wret:&dﬁ’tﬁ&)%n@uaﬁ as u'grwiﬁ e (%rru?fgd B MG enal magnetic field.

representiing t i que characteristic of the .
o33t i clnf ithel @bowet Hivn-. ethbediments.omody redeededt infprmatign and tagging

this way, as nentioned aboye he f .
ilﬁé(?gpﬁ'q r?rq:wp&éect € samestip. é—i(m)etv%lg ﬁ]e;%gg {fgﬁ){lﬁo?%g}ihgvne to reside
i i ARl @b stbiiflg 1he réosiedUfiRem@fonaltdatiso poBitdg e Invdialseparate tag
to store bits of information in a fashion sim

i s ar to a
20 mgmednggin&mmtl%mgat%%yioglegpcpqlttpnd}n @!Ngcftilg&pendenﬂy of
[ G908y, v ip! itd f £). It is also -
P fie P P RRHOS R sl 3 AORE B3R QL B oD T aso
GrBaIb16 Shit rconibynatisns bf thg: abawe entbiodinzintsary . usedr fohexample, to further .
t his approach_can_al so afford sone resilience to ,
doaease the levs! afRec¥ Yt he ani sotropy of the many porés

: gt@m]i Si ‘gﬂe SRCHaP 1 fhrihQO0bhlprRB R1ERE BAS cyARinPRYQadNe tdating layer

ori'ng bothtagging and recordable information onto a
25 tusgalbt performbaine fpctmgefproticting the tag (mehanighlky parl/er chemically, e.g. -

S, 5 Bl b P B Rl DO, LR Sl o, gt e s
NRhEhd Blerdah RbAIpASE 4 Sindle layer or, two layers, or if desired, multiple layers. The
coating layer usually comprises at least a layer of hard 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



predeterm ned pattern (layout) (cf. Fig. 6B). The
pattern of the filled zones is determ ned according to

w@2@esis2ed bar code pattern or bit storage patPEr/8G2004/000216
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which in turn corresponds to the recordable
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onto the object to be tagged via commonly known deposition methods, such. as vapour .
deposition methods and electro-deposition. Deposition methods are particularly suited for
labelling small objects such as prepious 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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%(fuifégtthl:'d&etrﬁ%ah@ﬂ of at least one characteristic of the magnetic, electric or

electromagnetic field of the tag. Several characteristics can be utilized for this purpose.

D

Qs

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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However, if necessary, tags can also conprise a
supporting substrate. The presence of a substrate
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S 8 OSSR, W Bk B2l S dpendyt on o
fheeors agthedag, fvat shitabe same tilme spenific tohthe lodation af thesread site. Such a

Ot 2 Sy 35 Yo S ARG 4 AT Ty fctrs
Bh@SKthe bAMRM O rength and type of magnetic material in the tag. The complexity
of such a signal makes it difficult to reverse-engineer or forge the tag.

[0056]  In the method of the invention, the first magnetic signal can be obtained from
scanning the entire tag or only a portion of the tag. For example, in applications which
require a lower level of authentication it may be sufficient to read only a portion of the tag.

This “partial’ signal then becomes the parent stored identification information. In this way,
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characteristics can be utilized for this purpose. Such
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- TakdACHREMAD R @B hich Al BRAOréA 1§9a@R@ards the tag. This area can have

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

30 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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[6063] 3The determination of a second magnetic signal for use in comparing with the
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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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)
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&Wghr i rfY CORSERVGNSS ijﬁjé\ff 18118 @H‘ rf’tW ﬁeg'g?tle%ﬂor s is that the
o@‘?ﬁgﬁ | f1ét1dsed }R(F}:e%mrgg Bﬁ)‘ﬂﬁﬁﬁ“?él@ Qgﬁlgf%xvﬁfd' HipeRdive Equipment to

bject's identity. Such a subsequent

" feper i pmtwnﬂar cfﬁrg’eiyeoﬁ dotag smagldetelqmre; |pgawdlomaqmpmnm capable of =~

Esheiotiggs oEHHEN 6 A hIrbiush s SBefer 4o hEb if & dsaghar. While with
H&%&hp&rg ﬁzést@[)@xgnf fok&dry 8f Ge#dg B’é‘cbﬁki‘m@f&%ﬁ&ﬁl@l the task of so doing is

the object 1S authentlcated t her eby
aewthedless pirotgbitively i adepléx, padiculatly io li}le@ase[ wtmq]thq 1101@81 are of very

FieD S E o etiict Mec oRRtent faehdRalidh T LREPEf refoguce a signal

fromsA a8 PR 6 ﬁdc@ssﬁ@gﬂ%plfcaﬁﬂ @ akact bttucturbLifebfgds such as the structure of
enbodi nent, the tag is attached to the object to be

- thedost ma@aalbmed}egrqerﬁ pResatiling R Atysigl oxientatiqnyefithe magnetic material
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ii&:?%{ h&er oﬁgﬁl g&g ig‘sr %ﬁlreﬁaﬂ) Hﬁmﬁ)ﬁﬁaﬂa materials for
rom ove, It 1s OSSI e and common on a
pehastingrlentical élsortder is nbeprbvided bypaty edstmgeiquipngnal

] B LR et B L Bt LTSS L TR, s
{ihigad 2 gﬁ%ct ent 1. 0%k RRARPIePERY Ffihs bP @&b@f?hﬁl’ld’iﬁbe@"{ﬂle porous host)

stores ification fromthe tags before
fided with magnctkmatargsl may notdnhesently possesunHfigigntalisordsdi In such cases,

B orRER P 8ot 2 TGP P TR0 Bl g form. 1 the

t&e EXaFhde or diRK affinbubey (budl 28 Kbréimditeide BahowiBes or molybdenum .
distributing it to its custoners. This custoner

fisalphids twhes.oler exameplglepiainipg Magnetissmatgdals te dRbes coul% be spun cast
o ; E@wgﬁwﬂ%ol—g& @rﬂf@& ﬁirﬁ 8k lé he yieg(f?fsbﬁéfh&f ndnBfibes. The

ternative e tag lser ma
handidbes ate) produced ifar eMmpﬂeeuﬂimg@emtredmdgirgﬂ)nnbthn@ ehd abk:ast partially

t toth b [ n bot
Blgh o st G R o) R FOfl- LETOR AFATSBHAPP L -F G E e These tubes
hRGReRBdp &SI 8 hiduid nﬂﬁ‘lbﬂllaﬁ&e%(ﬂ?lhﬁpsdlﬁtldrh O a4SPEkl fRécursor using

the later 1dentification further
slitasariigragitation. Theliqund @rﬂlf:rospunm@ the gulistraigalyn exdmmdel a silicon wafer

B s P B0, B MBS ered omposic
material is achieved. This can be further polished or planarised to form a flat smooth
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



pores of the tag can be remagneti zed under a magnetic

field before each reading. This increases the magnetic
wo c@bdoepgnal of the tag for easy readi ng. ForPCTH562004/000216

pur pose, a uniform but al so an i nhonbgeneous magnetic

field can be used to re-magneti ze the tag, such as

that produced by sinple bar gagnets, or the rmgneti c

el d g)? (r)lr(leg szjllﬁtg?lggy%e%]rngqs &hg}g& (?f{)?qu? sogﬁ%l ng ifcggl%hlevmg the patterning
5'809&1 gﬁeﬂceﬁ%nﬂn@r foPah@Edshlel thbidstitcetRBreen individual
net fle the tag is highly dependent on or is

ainagnetid mateslablﬁlbt;d pores. dreoadientagnof this method Kb patterning 1s that stripes
speci fi cal | the di.saorder is re

ntqggettﬁ, 16‘5 Pfﬂl (S e%cfxerttﬂ ocla‘tfgaccyrgk }é%ﬂf@aﬁl@? ?iarg% ﬁrgﬁ é:ontammg

5 ?ﬁ‘a%n@l‘ié fltedtal. OO sElonBAERDn ik ThA PR il &dsAAIEFo increase the average

centage of pore filling and crystal orientation of
Marmeln@twmnena@euc rmatereal t1agihe POt WAKHAl W OXdge 10 makKe e reacng

di sorder.  can be a characteristic of the host materi al
RIS Tader fifa88hnpl e for this, a host material can be

gm 1t hahs hag wH §deqr 86 AR a)o%zai&umydan t(ﬂ’)ﬁdwrvﬂnch is subject to
I stances, and the pores of this material can
(@athentidagipn frrpdeduresican be frggedt(fingorprmipd)apnd Menrlﬁe(élbé’ouse of the

possible to u r

10 BREgh et PEuPulP S P AT HER AT ER g pmspons,
tdn9erdbicenides] AYM Eurds, tci'&hmﬂa&bltIchrds,Sbamﬂ(nm!es;rdleqm,smcunty passes,
possible to use a ta di sordered g%éucture an 3
dangpitledagds, I’Y\@n%séﬂé&‘??tég"é“éﬁcaqui PaRfnEs, Qi apd upqyh diaonds and other
?»gé:%\ﬁf tpgnetic material)the crystal orientation of

materiral within the tag, for exanple. The above
HO@I23r t i Bse intveretfonciafuither ibwitaiedatyerd farence rto diae: ollowing non-limiting

d| sorder t he ta%V c(g{; al so be considered as degrees
5 sramplesguhirayaBEd! Wit nsequence of the di sorder

30073 N9 }51?@1@ BAIGRows \i2kdaBhing Odledtdft @icBoscspd (BHM) hage of a cross
|dent| ag disclosed here requires prohibitively

soriisineof atag eipuney glamaepphihshresest fn(yp@t@n qi, a silicon substrate. The -
part

rgf)reg o%%gﬁaﬂnexg%lg v l%/eegfﬁlltGE @\flﬁlg?ctélgfg%{alg%tfo%‘f’d{h] ¥ 5onm t o

|[6¥x4))  SEighredB axofmcw;slmdwcmchematid drawing efantag ofrporous alumina of

VWiile with bigger. pore sizes (500nm .forgery of the
20 t%prs@éléwgmm Vg £ ok 1ts Pﬁ% ? ﬁ%@&g Hé’% B‘é W@‘fﬁ’f@
g&éb%t] hel g; ﬁrepZ QR 4 ip¥Al \VleﬁOSEN/IGiﬁmag@%f bitasllshilay tb ﬁhdthﬁ’ Figore. 1 .

ase vvher t he pores are of very |g aspect rati o
e;v}tmmNehasHt@em usedofs tid mngxerhngmémai i@n fdhng the p@r@eAhtrmna remains as

I iy e SRR AR o s BRRR dehfggwnit united
SofddGbpé £bhkkt he host material, the degree of pore .
filling or crystal orientation of the I\%_{?]etlc

25 0w aI FighregiA ghostsrageegnefin farpromispsgpprafMF g imaggeof a nano-magnet
Rreci.si re | |

A9 &U ,bg%df"d % nia }lgslt Q%Eﬂ‘ a?lh%%?é grﬁosgbgeg%gge?%}dmg line scan
dilagé indgating inapisiically derived deflection signals obtained along the scanned path

shown as a black line in Figure 3A.
[0077]  Figure 4 shows a flow diagram of a method for manufacturing a tag for use in
30 the present invention. j

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

object.



[0069] In certain cases, it may be desired to enhance
the disorder in a tag to obtain a uni que magnetic

W@ e@sabs29For exanpl e, sone fornms of carbon nanPCT/B€X04/000216
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10

(the porous host) filled with nmagnetic material may
not inherently possess sufficient disorder. In such
cases, the conposite naterl may be redistributed or

recast to achieve sired formTn the case of

UGFRRn oPictendn anh OB DeY ?rg\vansgts 5B b ERparydn which the tag is
I I

con %l ni n ﬁngg%e%? rrg IIIIIg ,aDIIIIllggeIﬁ:t E%ggégbglﬁgnqgalgm}ard) This

Gillstys ithe tagpiol storerboith revoniedsioformetiord as ivwchhsf ﬁdbmnﬁda’oon mformahon

exanpl t ield disoriented not ubes

T Gand 41t Gtesie pmbed et o1 ShomAPain B ONARG e te & separately
frdh? Bhda ly filled with magnetic

mat e&a gg:tre&ﬁ in Il?lI)n Transactions 1, 1-24

([QQK!R)) Figes7A lixb)éﬁ shroav mbssnbldlmﬁamseedch wof awﬂlclquald be usecf asa

oner or, mer solut or a sol -gel precursor
W@CW%@%I?I&U‘Q&%‘FP ad-ﬁ;liagag iquid is then spun
C[ #Ajt heFlngI%Sg §RR thd KEpEMAONER POkl hERON fokataftying out the selective
ass sli After drylng and curing the material, the

d&&lmgezf mHgnoticmatedalcio mﬁ@&Im@dwﬁo wpiyahe flegrescofi povectilling in a tag.

-III@] C?Tg%xgﬁr yﬁoggsga Q(?)@ E f ﬁI o%ns%%gnggfs IIl? ge&[d& %ompnses

aldchically rshRMig poftius WogAAtbGal TRlca vidl tid A RWohagdwuperiesoupled to
of the tag. This nmethod is usually carried out after

: tthpetnpwfégt ax eleqiiempgneticriigldisi obfal piedagi |l ed with

ticy rcItO%Ie)é TOF 6% aggéIcﬁlc?ﬁé o e’ Q46ROS| nIdIV%I)aily tagging”,

Yy S bJectlng ag to a further ’etching step

. r“ﬁngatpnmg’ieindéﬁdmh@ﬂrigl andhaelactabidespoe asgd mtaeclmagcabby to mean
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E‘géeaQIllff‘IéﬁIl £ ! t 0 gﬁéntﬁ%gé Rt men{n{dc{ﬁnggqlgﬁogxf other items.

Wfhoagh “WRESdREEO Qnd qﬂ&kc%dﬁ%t’ Iﬁ{%dsoﬁﬁ:ﬁnﬁk f8:d8 S 66hté:Q! these terms
achieving the pafterning (e.g. stripes) of the

rmgfneﬂ)r cefmatoedisangtmhmg)a Sronty ebfemg fiame agptbeaaoup of items, e.g. a
d|V|d t. te I I ed. por

SRR o Bty BARS A o BEIR DR REE ot e

Qfanl&ﬁﬁﬂﬂbm%ﬂmﬁlﬁﬁvldhalgemnﬁabarﬁhotbm | ocat e -accur at el y

and align than a |large area contai ning nagnetic

material. A second reason is that it nmay be desirable

to increase the average di stance between magnetic

material mne nost maiepali in oraer io nmak:e ne

reaai ng process faster or easier. [0071] As can be

seen fromthe above virtually any object which is

subj ect to authentication procedures can be tagged

(fingerprinted) and identified by use of the present

i nvention. Exenplary applications and articles include

conmpact discs, passports, drivers |icenses, ATM cards,

credit and debit cards, banknotes, cheques, security

passes,



land title deeds, wills, air tickets, certificates,
pai nti ngs, cut and uncut di anonds and ot her precious
W@ L@smes294 0072] The invention is further ill usPCEEEZIOWY00216
reference to the following non-linmting exanples and
draw ngs, in which: [0073] Figure | A shows a scanning
el ectron m croscope (SEM i?ﬁge of a cross section of
a tag of porous alum na of e present invention on a
silicon substrate. The pores of the alum na have been
];Eh)%E%fje PN O b e MiRin®! 48 ObfePhAVin Mlenti MAG AR irftbioiHiBn liBwhich the
WS a pt an vi ew schematic draw ng of a tag of porous ,
ddentitniag of mbinged o s sulistiatevent i on havi ng some of its
pores filled with magnetic material. [Q)75] Figure 2
.shows a plan view SEMimage of atag simlar to that
gurgigl i i
5 00 01" LN b ARl R S ARONS o viw ofa g
tmﬂmﬁaat:m bnmdmea fin ﬂx@onmtwermtthad of thielpresgntpphicagon.

56&%3 ' [8'8 ecﬁrpg}m“j”gl %ﬁy \@hﬁ&lﬁg ‘g%la%tg({j fnga fc‘lgp %%&s as columns

fﬂa%g%qgﬁz%r MM while @R sBfrodhdRRRsIRERAR Bl dpp¥are Wb daRer shade. A

in alflumna host material, and Figure 3B shows a
wonmpo moétalg layien el 2s digs Hernegdioulatiite athe neplwmph el hig dlpyey facilitates

10 F?Zfi"hv dog I)}él:gr;bgg%cz ﬂq%?rﬂéep%?ﬁ@h g«ﬁfrj g%gggﬁ[rb%ﬁsfr%?n%go facilitate

‘hdﬁé&%&ﬁbétw%érp\ﬂxdj ha@rmnteafl sndretdeigireosubsaataf Mtalrlayg B may be

tag for use in the present invention 00 ure
- Joiaed Bom |aoRet@l sphaas BRI IHBWRY be eggl?fbfzfﬁ’]& %w%lmum that has not

% ngrg]grlrf(?dﬁe(a '\ ll?lﬁleng&&E 1B fFartsihg Lﬂoﬁﬁls%nﬁ%glt@ B\sS8RWn in Fig.

ment s nvention, I n whic

amB, ah¢ elistake plmm/eenm‘ paresrad neetage 100 s jpt @howt w(bnm i witle aaverage pore

15 e b AT et 15 Ml pors hving

rﬁ% Liid ingRkion i nformation., Figures 6C and 6D
IUstrate enbodi ments of the invention in which the

t[a@s(ﬂs shp&gai,elt pam plsa g seerr thaheechpied Perss ddgappear in a hghter shade
ﬁf o[n %oz;%chhabs% C[Eorg W ? aza'taédt oleEotﬁa%er ei 'tljﬂal §urrounding host

can used as a

: rfﬁétkrilzﬂ 92f Pig. 3uhowng rﬁagheﬁdfdﬂmﬁldmscepyt é‘gFM)Gﬁﬁgc} of the surface of a
Figure S shows the steps invo '

20 qwrqusihegt ragerial rdighbhasdisiRpgesst ved hgtf ﬂ%&ﬁ%q?%grogggosited nickel, a
]ﬁ@lfrﬁl{]%%le’nl: %a@erfa@gfﬂerhaﬂ{cq eegib mdreﬁﬁlﬁld48 FESEnsUn REMBst in which

the pores are ﬁlled w1th magnetic material, while the regions 31 correspond to regions in

1:;

which are substantially magnetically inert. A line scan that is performed along the black
line 33 produces the graphical signal 34 shown in Fig. 3B. This signal represents a
25 measurement of a characteristic of the magnetic field of the tag along the line 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



[0082] Figure 9 shows a schematic of the cross section
of a tag which conprises an electrically insulating

w@oroses2bost material filled with tin. A vol t aper/S620¢@00216
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is coupled to the tin so that an el ectromagnetic field
is obtained fromthe tag. . [0083] In the context of
thls speci fication, the ter |nd|V| duaIIy t aggi ng"
"fingerprinting” and "iden ying" and t
applied fori Veara Taserdesd iperes ASIfielen @llwt:rothﬁéaﬁa%qfkthﬁ aost material
%g‘”emln such a way that it can be di stlngwshed
i duel y fromother itens. Although "watermarking" and
0088 odi Ofke PpRosalBiniREstBYtdintd] ]:mlse(bdafttmdbposnﬁmse employed

Eerms generally refer to distinguis gr.ou
fot depesit A prAZAETT mgteng} 1f_qn, FICIS%EO b@l% uﬂ)&s An alternating

, vvat it %gini%)rsgf bLOAE) S snd aﬁdaﬁfc ‘Ea‘ﬂﬁcﬁic Bifce | ahodlc alumina

FAgUrsh a rom ot I ndi vi dual

&tﬁﬁuttﬁl PrdiebiRoiyas . dnxaom mréc.hoh/kétdnhxdhcoﬂlre(dmn) |me;talnlgnsanre reduced
obj ect having identification info

ingidntthe pores uiing st P oo R 7 rf@égizﬁmg:ﬂ'bthe. Rodic half-

HcgeﬁFlIﬂe d%%ﬁt@@?ﬁdgﬁ%g% E Gaketl % aﬂelﬂles & @@rﬁc;ﬁ QhinPiR ﬂ]@ccupymg the

nat C be utilized iri
pereentive nethod f the present application. [0085] The

fq'ggég g%g%wég]?%h%dﬁgggl ; glget{ga @ﬂet | (}%tﬂ crklzs\%lﬁii ﬂigrets the surface of
ﬁ'ﬁr’tg% Hﬂ%‘; eg%fng'@ﬁl%ﬂtﬁ)‘nal]ﬁolﬁﬁlﬂ% Qéc‘hnidﬂeﬁsmrdsﬂﬁppmg or chemical

uctrve netal layer 12 lies perpendicul ar
imeltdnmabpﬂhshmg (kikivirsas| W&D facilitates

BB 958, 5y BB S RSP AR E b s e

GP&I%&H,H@J@I prbteaivd fROIKh Bt mbstercmmondm@;taﬂbmmeyerlz
forned froma netal such as tlt%@I um or

99N RETTBE RN P - BRI A SOHGRC TSP BRI oRteining a
§H%?ﬂ%8& i$ @%ﬁﬂ%@lr éﬁgf}g}o StlaRurhilRinP PEQUSpCAERAEHS & cmAB1.5 cm s -

tance between pores of a ta

' ixﬁlﬂhieﬁ aid aﬂmaqueﬁﬂ@mhctmdeposmxb maidie magnaticd matesink ragccmgmg to the
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Ehd) smﬁlaﬂz tsm%@ @trﬁissaﬁhdbc@ta&%rbrﬁ(h e t@p G RnashjEv 5030 2@ tagged. These
appear I'i ghter shade than dr;gﬂ% pores 21. Each
y

BIDIpE DO'E f@ap%\lmlﬁmdﬁnfdﬁgscﬁ(}@eﬁow t he surroundi ng

R0 e el R RO 8 e o

BBLA01tAdn WAbSdtizEd Sthe trsaghotiasion Lphmesmisu ahibplizéd byeahwmbw 52) by

| ectrod ted kel
AL R MWL T T e N

i e AR o S RO g6 e s e
Then, the object is moved across beneath a read head 56. Alternatively, the read head is
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



whi ch are substantially magnetically inert. Aline

scan that is perfornmed along the black Iine 33
w@e@wdoess t he graphi cal signal 34 shown in Fi gpCBBG2004/000216

This signal represents a neasurenent of a

characteristic of the magnetic field of the tag al ong

the line 33. It shows the unt of deflection of the

probing tip of the magneti c.Torce m croscope whe

pmvmsla@tqsg@dten@ﬁmtlﬁ@ informatipng Fhe eqrpputer 6o S pothseisff data and
S t lerance
ompt e B T ARty P e g5 kot Bkl il co
RRET fhel dRipatey rdudiaXadthentidatiomtus ponse thdioatihg siccessiid aktgntication.
al um ni um tape (99% pure) was purchased from Tesa Tape
I nc. The tape is adhered to a corresponding silicon
5 ubst le b AHad n@bgc sl B St ACnsbr@tibh in which the
= at-Ts efectrically attached to-
ideats/ thgrisniiteotly @&dosﬂaﬂnﬂteﬂtehm_at hode i s connected to
a platinumelectrode held in the bath. A DC vol tage of
25V isapplied for 2 hours. Disordered pores 43 devel op
mggver Nfveiitioh 368 a@% bt REplRRARhtedBY Prépating . goﬂo‘hs tag m ~situ on an
ce a porous alum na host iS5 obtaine pul sed
ebget 1tSétfeWbsolbjeﬂmnl whielmpltag/enh sesics eptagh 1S qeafg@ Hesifuccan be similar
mat eri al i ckel or cobalt) into the pores.

10 Khﬂlﬁlt??éﬁﬁﬁmeg'gso m%ﬁglﬂg i s i nposed between the anodic
Zé(wt%na 1@15‘@letc’ﬁﬁ:aﬁﬁtcbﬁdii%nv@aﬂl@@l(ﬁhn]@?éﬁ s@dhuss tianivan oo chi®mium, is
re

rentialiy in only one direction (cathodic

«ibpasﬁeci dmt,— thext Facilitatess adhesiop ad castrpdenogibiop (of %p@gneﬁc material

|“i‘f°ttﬂg p'g%:gd &rﬂgﬁ#l& i ?%Iosﬁ%bﬁ Héﬂg gﬁa)oﬁfsd sfjdoi' (3Bo known as

@B&t&ﬂn@% omtbRASARE" sﬁﬁadé&iftlheﬁcﬁhedtﬁibﬂ’magge@S occupy| ng the -«
por es 0089] After deposjtjon of t

15 006 al Ao i et pbiin & BHR is  ybiected 1o an
gﬁgﬁloﬁgﬁg&gseﬁl édﬁénﬂtg c‘f@a?é’ fRtdeSinad pdi’@&! iRty Forming porous alumina.

S suc pi ng or chem cal mechani cal
mhlxs ﬁdibusgal(uhmmmhﬂx@) ma{t@@l)@ﬁ theiagal |y, the tag is

Coat ed \MF q?@.t[ Jg}'n? er gggzlr \a}lsfr%? étéé‘?o &)%55138 nel@dﬁ%débosmon as
%&ftwﬁ&?aﬂ@v@%@@@nkﬁ Kﬁigﬁ@fcbﬂa’teﬂmy@g 1ro&19ﬁh&it]he Befesr ri ng

now to Fig , i ed schene show n r?jat
20 dBO%d)ni n@hqeaften é@rspg‘ﬁt is palighed by kpewn Meihods, Syc Y Pl?lf‘% or CMP.
um d
Shuhina e AR TR AT I g s cabn
'TREH) et leGesImly €4 pélyethgleny: Eydfrg ag destiiitedraboveoig foms @ rtago ed o

above: The processed strip i ani cal | I|c
i [eo0} < pﬁarqagq%r IBeRIPLRIRG grq ag%i g ge 2}({' 1r3 us tirts gse the tag
Oarslltd%éﬂ@ubfs@cﬂleﬂlfly ARdRd RShIGRE denetResibRddREh thehag ethereby obtaining.
25 the identification information of the object that is tagged.

[00101]  Subsequently, 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




strips now form 3 independent tags 500, 501 and 502.
[0092] Prior to reading, the tags 500, 501 and 502 are

W@oasmB2% t h a protective coating 55 and then PCT/SG2004/000216

magneti zed (the magneti zati on process is synbolized by
the arrow 52) by subjecting the tags to a uniform
magnetic field 54 perpendigular to the plane of the
tags. The magnetic field i§ provided for in the reader
device in which a wite head is installed. Then, the

GG o O T G 00 et

ctdriiar Bfenatibe atd@gging eformeadnhead pi cks up rragnet ic
field signals 57 corresponding to the c

[#0163]e Imﬁwm@dpm@}tcfh%&ﬂj Figy 64 ,tlgsgagt@@r gfe rmsa?] Hlagnetlc strip

___éi; gn%(fn%t? I?)%rcﬂlgt}ﬁ)sf ﬁﬁ{eﬁgﬁm {Nﬂ&gétﬂ ?1?4]@1’1 NéH pore/are filled with

_ rns rst ircafion
B hﬂﬁhat@;’fmoi{et&eew lmrennauohO@SgS]peWbmﬂ pdrecwddsp.edata irelated to the

e 1 e e
ncg%gp‘ﬁ& #&ﬁ)s%% eg3,r 6pdally hhiifg '£8pRIfc MRfvidual magnetic

readi ng represents a second magnetic

: Qﬁ@tmion Thi s data is subsequently fed to a conputer

10

uni t h A h

R Potitp T bR BB FERIFREGLERgh  PREBFARISRA ang bas its pores

ﬂ@éﬂ%‘d‘sﬁ(‘sxt@@mr}ﬁﬁl -mekd] afi6¥ §c&fd1ﬂ$tcﬁEﬁdiﬁbléQWWh¢ poctdsed strip 61 is
egree of fit between the the match i s above

thet aitachbd ® a plagicaraed 69 dyformationethalgpinbeVrikten of e Sgip s translated

i AT Bl R CLRER AR WERENTLA) 65, Magnetic materal

. phiRChorBAW RaghelRod Ixﬁﬂocg’oulm (domfaiusyea3i amd 64, \Mhmln tach group is
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D LI Ak o el WP B o
: @Eﬁrgﬁ %Elé(ﬁr%nicg T, tsl'io%o@fbl\gﬂﬂ B88nekit SRiffe cafdlencVab@Rhde? MCR230N

or a series of ags is created in-situ can
e usddni Aaﬂcmoxt AScmagesioh iy ettorgoend ¢ff ghe strip opglspignated for

Q%gﬁ%ﬁ%ﬁ%&?@%%ﬁ%%%f@@gggsggﬁ OLodAY" maddClbsBiibed later may
hi@qly E@ﬁx@&y@fﬂi@ﬁh‘lﬂxs%oﬁin&@ﬁ f’ﬂﬁ@fﬁgﬁjnt is amgaffiedhie Fig.6A to show
magnetic material into the pores, Alum niumis

ﬁem@ngwm io& W@i%@atev@lwmhe o SVhangiRaqmg the tRegip information

BB pOBL PP B, S B Eoh EER i i

. 25

30

~ bBogiliEinal 66701 the Hinkr emgﬁdlctﬁrl(astremgdmb@ac theriagor ocess -

MBS dn another cphp B Glbe Heu eGP HEERE HoLPed 9n the strip
i i i i s e
predetermined pattern. In this embodiment, the medium storing the recorded and fagging
information is comprised of a strip of porous host material in which 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



mentioned above to deposit magnetic material, e.g.
iron, into the pores. [0098] Thereafter the surface is
w@oelossieegs by known net hods, such as | appi ng or PCIVRG2004/000216

[0099] The surface is further coated with a protective
| ayer of anorphous carbon and then, if necessary, a
Fglo)llgg]hykene Idaye!r, as desc‘ﬁ]bed above to form atag.

reader i ncor por at a read and ite h
ihumas exadatie mfomatmg@@’gns@aglwgc ﬁ@@agarpéﬁ%mé\r% ordor 1o Tl the pores of
ubsequent |. e Skt 1Ce §dQN f
1%"? es??%&?co{*%% {é)bség%éggﬂ&'ﬁ ﬂkt@h@%‘g‘g ﬁltrblec%éscls AN rst! $h8 Rrface of the

. . al ning I catlon
gefogg moéti RRend] it keppd) it atohakingdayenguied to [HR0APbyition of magnetic

ubsequent |y, when [ t the. i fi i ,
ko SR, 6o ARG G R s o
ol | oned r i NQL | .oht.ai: . .
5 UL ARRCo PSRl PP B BLR GSegons st bt s

&gjmeas pessth 0eating fohexaniple) @ntcathe Afl énsfor layarpanlipatterned accordmgly ™~ -

baicoRYARpUA PG ADCHERD: CeECCIEEEH GIoAgH SLOSERIEY orSimed using
IApInlgsg)?)ingg a8l aHé‘ﬁaftﬁE LA %nd alspanl Mioudt OF i'zv%n% %gél{t%ng)ss the surface of

_ I'on and tagging information on a tag[00102]
Begstri AT HeoA Firansfes Myeh avt ervbedibyehe sestst can beigorepletelshieatoved after
is used tqg .sto arded i nformati o dta

10 B SOHRE [ SRR n PF1E TERBBRIORaHE SBibo s ity fayer that is

rh&te Al cERRed RBLiohL ! FiRalfy, "BEREEIPosEt Fédlons. 8k Ufen filled with
orreor%}ged of po?oggél(h)ost ) rr%?eri al i r%ﬁ)v\hi chgatrllwié . A Wl,
meggoetic maisfialdyr dectrodepdsitiane Hovseadingrihgrieeqrdedrindmagipn on the strip,

ec jormatio o S [ Cu ' . .
T BB SRR o AR PRk et 86, 07 e assing
g%fnﬁ% ail 6m3{ @5 @A rddo B MInk Shad of thb etripeig dedigratedbdndrread by the above
in the pores into groups/domains 63, 64 each having a

15 glpf@épmcﬁlighf‘airﬁﬁpbﬁ@n repgldisad feoRip B 1485 1B S18PB0104] * A
36@'0&50%34 Rl 4AbSRASHY dfife $hveRfich, hcdtag HobS n@Neslis 8fl the same:
n s its pores electrodeposited with Iron-nickel
a‘[ripO%Which: srdadegout @f Bhamiph es desclibed pr Bxaspled) sontajpingz the recorded
i,s._then attached t.0. a astic card. .60. |nf J
Ry Buis Mg An e S Bofp op A SRETRA G spows a card
$i4bihahl tg%&%m%ﬁrlp@dt&gge@matew £ the ToWor eiRRORGHANG ik OF tiel card. This
si gnal . l\(taﬂ%netlc material in_the pores is ) i
20" faypmt cars bel sitkable for dapwe the highrissolemngisad bgad (faefegding the tagging

SRR RO DSl PEBE S0 80 nmation)
gt &l £einglnicamtdrNWlhies choying oet airedding oftignike thecstrip and tag, the
OIS FEY POHIGE W TGOV CHH SSL D arigs B Gisgndhen moves
fiPzr:cross the strip. Subsequently, the actuator moves the analogue signal read head over the
25 tag to obtain the tagging information. 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.



produci ng/ obt ai ni ng the uni que taggi ng signal .
Location marks described |ater may usefully be

wo pesiopeat ed in this enbodi ment. This regi on PGI/SG2004/000216
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magni fied in Fig.6A to show the arrangenent of
magnetic material on the strip. \Wen reading the
tagging information fromt desi gnat ed portion of

the strlp, ahl hresolut| nread headls used o .. .
lad: Arnethe atter efaie dearead head in locating a

@SI d strength above t he tag [00105] In anot her

odi rent of the tag, recorded information is stored
on the strip 61 by patterning groups of pores in the
host material with_nmagnetic mater.i al %&%ordi

to a .. .
033K or i Figs Bhte dFrSMOTeEbRGmEHB SRR TEREE drgkipes Which
in f.9 |
%‘TB ¥i° g%agtgfﬂogﬁ q{'érj?% ggqpor %gfstn(%o{gtg n%tygyl%nuéeﬁ forlr(e:lr(])catmg the
irfibiedatioh e Rt tag ncugsna@l mpaings ager esefliif it eddesredh tavegreasd the speed of -
material. As shown in Fig gﬁ % %roupf. of pores &
lncating T delonePhyhi o0 AR ORICFars (hSaBaT HEs ™ RS fom a fow
%tlggﬁg%rs\’\g& Jc 2 QkinfeY! Fbs?lﬁ{l?d?gff%éhe@&s%'aﬁ HeQlskd @air¥ct the read
un e |

e groups of pores are patterned
h&d@mwamamtbmzmodmnheemgdi gi tal signal 65 which is

duced n.readin Thi.s di |taI I

ﬂﬂd | n%ﬁl EHY mg r‘ff%j gee gs 6“ tﬁé ?i:ag gmbodiments
LigRel i PRE. 78 th EP8ad 86 Aeedd G0 Exdnlifie BY rrhﬁgneE@roﬁti&asor textural
purpose, a conputer programcan be used to assign eac

meatse ﬂ'hasedsmmshare designedoto guide atep"nth@adtt@ the weemttoe oh the tag,

gl’,lﬂgwg?saq § ﬁqgta}ha%hrég &%? L T eqc g?sgn%lt Ihggel}%%h?,ftpg rrﬁ:ference markings

. BRIABRIICInSS Qr @@ﬁe@giattahnﬁsmg meﬁtoderdesmbfedlpre‘tibnslpow gsso that of '

- 15

20

of ‘the strip accor art

t h
PiaEnligragPA) T GoscRRYCY i 15g08S WP e esged Bfegp iy patter forms.
?.YQ: & B4fe H\t?oc‘n]inaﬁgﬁ gﬁ'tﬁé taF@OC@PZPE(Qmeﬁ ButitraRsKd. "iQplastlc card. Fig. -
0t eposi

prior ion of magnetic materi al
TAI &ows aaexhnse)fcedncehmc gl \ehlclmjargaj doingrinagom An the tag 70 at the

al um nj um transfer nto the surfac

G T ipes ey sy Poteh Jokeet e P BF TpRimtiyn e e The
ﬁhﬁé@ﬁg%fng%ﬁﬁ hblﬁs aPeisuRdihabie SlifoﬂnétmtOMe figy 70 is found. In Fig.
exanpl e, onto the transfer |ayer, gatter ned

chthedpm@sjaam r@fﬁrﬁnéﬁmaéﬁw ) E'é}t.d@i 3 teta% AgoveAn g dnward-spiral

' g e%%sﬁ@xﬁ 1?‘0 atg)% ;ﬁ% q%?ﬁfg‘it{ag’}gg 9 gﬁg@% nrgfrkglgl‘%ﬂtlj%w the position of -

25

IR infdtthafl@e bh tIRCTaQ 9 tolte (Szwuimtbfthocfughhﬁalguﬂatmn (?ﬂhtEGdA]mes) of the

fgmﬁ)—hr ansf@f{gpr;t?q%eemr n;igfﬂlé? %/ go%g@bryrﬁ ! hgqmrlfglst bﬁ&wﬁ%ﬂh%b S 74 indicates the
%c%ﬁbﬁ‘ ?fgth'é B dtmBIn e 92% 401€n 84chi st bontloBEEe@t for moving the

I'S patterned th exposed regions. Finally,
tréttelsheaﬂxmkem rrogromsuedr o follew thiel dpecifivi topatipaganst mevement rules

ggér(eg{aégtla tb %F%ﬁlhe(:t 4 ode I t | on IIF 7{3r§§dwﬁ%2§{5ﬁer embod1ment of a

e M NGUNRich & ‘@%ﬁéﬁéﬁ'r{éﬁ nhz@letlé fegETh 1sﬁﬁ1ttéﬂ1éd and used to
t e tagging signal, alcmx 0.5cmregion 62 at one end

alirettithe whd headite thtasfogmatieionthd tag by t he above
[00109] The reference marking of Fig. 7E can be made and used 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



menti oned hi gher resolution read head to obtain the
tagging signal. [00106] In a further enbodi nent of the

WO pws0820hn, the tag does not reside on the saneCEBEG2004/000216
(which is made out of alum na as described in Exanple
1) containing the recorded information, but is |ocated

at anot her suitable positi on the card. Fig. 6C
shows a card havi ng g re |on 691
SBshriaediy g OB eorRghel T GHEN AEHEPAGl R G e dHEmaaliop of the tag

?Qsag Idl YOt %g %ggez Ht'ztt Ffef 15 n@é’dﬁ%ﬂeﬁ&ﬁe&‘ lv@th magnetic material

|on rea for rea |ng t he taggi ng
héodin@t tha prozaduremdssetibal in Sxamplecia thi nesisids kseayedfand then finally
readi ng the recorded i nformation) nmounted on a single
aidach ﬁ‘ig’ran‘WFéﬁ‘b be 1888y out a reading of both the

5 frdadlllgl and {A8is dnfifo ﬂﬁéﬂiaé d Béa[(ﬁéan B YedikMuto ntsve according to a set

i C SW pe car read head across the strip and

bhﬁﬂemvmlamedan rthes Solkomangs fﬁmsb theSied éqmbmrﬁgde tORBove along apath—

?%ﬁ?%q{ﬁﬁr{‘%\ﬁg 9(%{231@28%#% 10D ? %,gtﬁg{eiag ﬁg I%g&?%éj oH nprz)é}gmmed rule
bP URtedRRe 1RO BsGRIR btween Fthg nofihEnens régie s Ht&i/ Iﬂmg swrrounding

tag region 692 | ocated on the opposite SI de of th
ﬁmgdetlchhglsn [78yWhenayana beunsaryt ia detectahdhe road |h§a4:|l@§iﬂiﬂlé‘§ (deﬂects) at

nount the two.read d te t
10 b P s SRS eV P BL L A} JRRiRn e isnc
‘6%6 leﬂrlﬂ' R T AP HE SR dadih dOfthivn %@é’orhé%gﬁbgﬁﬁsﬁﬁl& )éh@fer than the
eac thus achieving a faster rea

prvin ed thaicod fread mvesaowatds dhap of e Wh@eétragl% In this way, the

T

%Qﬂ‘}? Eea@fe%rmé ¢ipbf the VB§ géﬂ ffoidna tHeerend hepdaisrpekiionpeat at the desired -
K1 ng uide a read head in locating a tag [00107]

15 stagtmgpmtxo@ qEcadipptheddbdi ments of different reference
mar ki ngs whi ch can be senarate fromthe tag or form
part of the tag and be used for rel ocatl ng the
[Bxb@pleE: iomethod af vaging poecod porer fidiing & atag
It is desired to increase t he speed of locating the
information on a tag on an object. As the size of tags

g@@ llﬁgge THATBA th 8W dHoW LPEieH Bf & GagSiRWiEH the process of varying the:
entinetres, a nunber of schenmes can be used togfgl rect

20 tdegree @figorrefilingtiohe thg istarmiadt Binhg EMloging Figpg glyvarying the pore -
The .d Ki
- RAHInBE ST B BPRR ke oge mrkines in

- qeeriRe det ect sdmidsmexamyteobylumigmneatis cyampated ahtooa 1 cm-x 1 cm -

textural means. These shapes .are designed.to quide t

- rstligem afer ubstraie 3P Andratsd 1819 2 g (ORPTISNRAY D ‘5@”5 81 filled -
%ﬁe ; e?] S%!&@ﬁ@h@ﬁ ak @b Rheli qne@%ﬂéqe Her® rﬁl@dél?ﬁ@hsed as the

nce markings are etched into a desired
25 nﬁ:&gnefmmamg Aaytrodfphoesesist B3ds spimvaied oitp the syrfacsef the tag. The
tp%%%orgs];st is AR-U4040 from Aliresist GmbH. Fig.8A shows the cross-section of a tag
prepared in this 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



magnetic material fills the pores in regions to form
the desired pattern. This pattern fornms the guide to

wWo b@sioof204 mat i on on the tag 70 on a conmmobn SubBCT/&GH04/000216
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e.g. a plastic card. Fig. 7A shows a series of

concentric rings 71 which target the information on

the tag 70 at the centre. Thgse rings may span rruch
i pf ormat.i on on,the

& e%ﬂa%égtaés gﬁh&k}%eeﬁg ngss LgIOélngZBlrg aa({ %{1 émxmg the following
bnér@fcmat 5 pAtPANIES bads COLCOOM lz[}shrts Sl 28 gddis H Aafter etching

spi ral - shaped ref erence mar ki ng 72 gui des a read
the tasve waghednwith istidfed prates| Th@m e hae thenstarchue skmwro i Fig.8C.

ERE et i el lhemble il holREiPsCSri AL "
fo01a8] at edIdstvad Wi patternmpatit ddsRacfdding @d al pro@idmihed ﬁeﬁtem it is

-cross-hair centres. In Fig. 7D, a crosshair
AP AIgRRENT0 EINAPMEE NG| 10GARORS 0F 4h¢ 9RpmBgSe Onthaethiod tor achieving

l'agxgigltn'lzgﬁ eo%%%]h € ks ! ﬁfl‘? M& ?1&09%%1{321&%?&1 hﬂﬁ?ﬁ%}p energy ions as

desatibledley Bemgardmteml I vdco$diovechhel. Bpl&llmz-llzm:@lomﬁ

-and _novenent rul es appropriate for each marking system

[fg)éatl] Fi g. Im(gdgrﬁ@v\gcrgasp Lt‘]?q qlféqr e dbe 38t 1sggot gecessary to remove all

f N,
O FAERGE MRCAU Ron s JOIC Tt B By R adan BROBAY £ portion of the
hetedial 5 relevedinondat foongmficantly redpe 6. m{:g)ﬁmagjgﬁha the surface of
{hﬁference %Jarki ng of Fig. 7E can be made and used in

é‘ trf{}%tﬁ‘? on as follows. A1 cmx 1 cm square-shaped

foa1sps cutofier Rhemeasi HRrdASE k«ﬁﬁora&pragr séléd@i%elys filled pores are -
sputter coated with a one mcroneter thick |ayer of

- eniemplatgdh Forssample gthe elsctrigally eonduttingdayes bnb)boetht: hest material could
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~ progr amre

ngﬁﬂpg:#elﬂ%t?)o Ai\Retin %ﬁé] ?ntsufa %pegibng ﬁ)?i%ne{%»e? ttr%dé%qﬁlt% Shis would

ferned Using conven ogr
tasy isoge fobuhie Wolsh &p asindie ginfilied of t@bebﬁlyepdrﬁillﬂﬁllecea@tﬂi magnetic
of whi ch touches the four coners of the region
marighated to hold the information of the tag 70 at
the centre. The entire cut wafer is then
eI ect rodep05| ted w t h magnetl c material according to
: ¢ ddmethod dd ' bicatrpvang ideptificatiosiisformation using a

deS| gned to nove accord| ng to a set of ruI es as
gl ained in the followng. First, the read head is
PR&EOK o nolig-darskws Hhep srass Frctianeb 4 tagd80Qgnswhich an electrically

SHdndRRNG érc9¥ %gfo 5ﬁll%d'] ﬁa{e?he Eﬁ&%{fﬁwo %ﬁa%e S(ﬁﬁce 94 The

et ec oundary et wWe
ﬂewmazﬂgnamdoctmghaw ig Enwhcbtmm ceniactowithliandeazgnae iof the material
ﬁ@gl on 78. \Whenever. a boun is detected, the read

8 thepsEh aych ade fs gpads ag “%léo(t%% apolyecsih he 1llpwig|ranner. A
0T poIPNLSIRI RAEEo2 ety TRl s 30
et paret ofothe best onrtsrigh aegpledwidesiteds tidh tiar93t Naxt, tHeeconductive layer
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
described above. These induced electromagnetic 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



previous as the read head noves towards the tip of the
V-shaped region. In this way, the read head is
wae b@soes2bed towards the tag after several deflBCT/BGH®4/000216
When the read head finally reaches the tip of the
V-shaped region, the read head is positioned at the
desired starting position Egj readi ng the tag. Exanple
eqgr

gslgg bge(}{ggqogc] Sr{gﬁé%rgllgcg\gg gelglé ag etgg E}g%%frag th@lfrll glrét oi gsl. ﬁ‘he electric
}@4@1# Rotil%e Qﬁeﬁgﬁéﬁ bPi fol &8 st cdpsbitdfcedhedRBfethents. These electric

ing inthe tag'is carried out. The foll ow ng steps
i1y alieni brgomb ehepaamcteribtic wegdite uniquely aderitify thesbiech an which the tag
phot ol i t hographi ¢ procedures. [00112] A 1.5 m croneter
138 alumniumis evaporated onto a 1 cmx 1 cm
5 6d1'1§fn. wafyg rsgéﬁﬁ@fnrtﬁ& Eb&, atOmBicASLRABR theb6red of Ak tags that are
onprising a host material 81 filled with a magnetic. -
niddeini the aB®eawoanghadsmeda indt Eeesarily he sulstaatigliscroggngtis, as'shown

sed as the netic material, A la 0 ot gresi st .
45T, ARGHREL oMot LT s, U, il AP Sh R &' cccricaty
eﬁ%&ﬁe& {SdrdérStof e\ MO bd emifihe’ £ive ime@tdHThE hgstGhaterial should,
shows the cross-section of a tag prepared in this

iaweresr, beTubstpitindly ctestrically g1splatingr ned according to a
predeterm ned pattern using standard photolithography
techni ques avail able fromthe nanufacturer or any text
on silicon processing. After photolithographic pattern
t he photoresi st mask contains a pattern of holes 84
(see Fig.8B). If it is desired, the tag can be further
subj ected to hard baking to harden the remaining
photoresi st on the tag to protect the portions of the
tag covered by the photoresist fromthe etching agent.
Subsequently an etching solution is used to renove

ni ckel from pores that are not protected by the

phot oresi st mask. In the case where nickelis the
magneti c material the etching solution can be nade by
m xing the following chemcals: 5 parts HNO3, 5 parts
CH3COOH, 2 parts H2SO4 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 remai ning photoresist (see Fig. 8D)
[00113] Instead of patterning the mask according to a
predeterm ned pattern, it is also possible to
random ze the | ocations ot tne penings: One nethod tor
achi eving random zed openings is to bonbard a pol yner
maski ng |l ayer with high energy ions as described by
Bernhardt et al., J. Vac. Sci. Technol. B, 18,
1212-1215 (2000). [00114] In order to increase the
disorder in the tag, it is not necessary to renove al
the magnetic material froma 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

woradosnogb4s [ 00115] Gt her schemes to increase dPGDSGHI4/000216
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by selectively filled pores are contenpl ated. For

exanpl e, the electrically conducting | ayer below the

host material could be pattgrned into conducting and

i nsul ating reagions prior to el ectrodeposition. This
Wﬁlﬁlﬁ@hg\miof the holes to remain unfilled or to

be only partially filled with magnetic materi al.

Exanpl e 6: A nethod of identifying an object having )
i dent Af inetiodoof i idémifyimei em olyéctghavinggidemtification nipfdrmation, satd

electrically conducting material to.prgduce .. - :
el ectidgiiHisABe dnipragipn f’@@ﬁfﬁ‘}dalg? dJ .egg'sﬂ]&vx}aﬁ%%tg o thegobject, said
Sec“rﬁ%&h&flc 588G 200 in which an electrically :

[

conductive Tayer 91 below the .filled pores is
connect ed Jdeeermming tah §erst one chargareristiscoteh gnagnetfield of at-least a -

e st pastitrboks ten ety abfuing bt speofie Agrdl! Tl whercin the tag
tag i Gufffies ansibsaashilyOndmfladietio HoRE indtdtial havingl davus, neherein at

manner. "A strip of porous alum na host material 92 is
pr epaleasti samel of the pores gputaia agnagnetigpetarial @190, The pores

of the host material are d i ' JoB 93 :

Next .t ABALE TG Poerrign Foghd & ERETHPENnG Indenlic Sonal, said
t 0 angéyed ¥ishhlagRnAdtidmformiligake idagiifidation frifeintsion b thedbject.

the material within the pores. The induced nmagnetic

fields could be neasured using nethods descri bed

abgver, T i i hilisks ait 1880 one characteristic
pecomthe HERGY oD SRR, ShEfld HERARY duchinRibfal BaRo ,

i dent off yaitlhmagtic fi€1014f7 theThe laisowee o ofowdd e comprises: a

' k with a fluctuat] | t A uni. |
(()gt th q\ﬁ\lggsgfe%a p&a&* ;ﬁ:a&eijﬂ?etrgﬁg PAgF%g?-ﬁyge{%&hcgme%%tlggrgmaoggr a surface
a conby Dt AoPbs thd fag! #erebd @ﬁiﬁgbﬁnbgﬁﬂc floctpativghudgnal.

el ectric fields around the eriral wmthin the pores.
The electric fields could be neasured by, for exanple,

statig, capgcit e. Measur.er : . ' ki :
then bt B3 a3 ieRF Mofipe SHERE nfbREkichtreldifl 46 the first
i dent §derifichRagielie ¢ignaincontiyrisbs stoeing dgtai cormstomdingdo the at least one
[0011@l]p As seen fromthe, ve, thg materi.al W thin

t he peasactertic REsaidmasatisiiclt aver sud PPHIPRE eI e + wo

met hods need not necessarily be substantially

magneti c, as shown for the tag described in Exanple 1.

|t 4.sThefukthod efitlatonds further coatpmisingl is el ectrical |y

conductive iin order for the tag.t,0 be us i.n.:t.he. ¢ .
above net h?)‘ﬁ’.seqf"ﬁgt?% GEETIRINS, fhﬁ%‘s‘ﬁ%?&o&g cﬁ‘%&é@gét,ﬁ Bfe the magnetic
Isg_bSt fi0idl Alshidt pBHRRtIrHsAhE MhérasLbRbnIE A¥BAId sPedlidiidghrtic 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:



1. A nmethod of identifying an object having
identification information, said identification

w0 ndosneepd on bei ng used to verify the identityPOf/SGCH®4/000216
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obj ect, said method conprising: Jeiermnng at |east ne
characteristic of a magnetic field of at |east a
portion of a tag, thereby optaining a first specific

magnetic signal.,, wherein the tag c ri ses.a . .
subst ant | aFePTding IHRERENCO His gﬁ%ﬁﬂ?’?%e%% rqbe pggacic material
wher ej . SO55: Oihtd fifedP®i®SncONt ai N a magnetic

mat erP}al‘lS,é}héJrl]gﬁgP%rl ngesi gnlgﬁ information relating to

sai d first paganingiporevaftiettag with gragheticsmptariak or ed

signal information form ng the identification

i nformati on of the object. 2. The nethod of claim1,

whef e thenst P19 dehvBERInNinedadts 4tRRd RNWe object to be identified
characteristic o? said magnetic tfield of the at | east

one paftéi ahtaining 3k Tirst spgcifiempignstéssignaeasur enent  of

said characteristic of the site-specific magnetic

field over a surface of said portion of the tag,

t heg efye TRARVOF AafiRANGhbi@ir 1hdGhdl af tpOh& PNtk obfct hiee identified
met hod of claim1, wherein storing signal information

r el at ibafpre obtainingfthe Srst spesticrmegngtgrighdic si gnal

conprises storing data corresponding to the at | east

one characteristic of said magnetic field over said

por & i ke QhethdtPof Agim 4, whdreinrthe tagcbonfprisésaa subkiratesnpprsting the host.
conpri sing: subsequently determning the at | east one

char agddenadt i c of the magnetic field of said portion

of the tag, thereby obtaining a second specific

magnetic signal, and conparing said second specjfic . .
magh@tTihe mdthotadf claitd 9, twiergn éhei subsiiaje eanapresgs material selected from the -

5 1 ur { nFOGOTRRPRRGL RRraoD: HECE TRy i Al fpmbinations
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det er fjQa4d on of the at |east one characteristic of
the magnetic field of said portion of the tag. 6. The
nmet hod of claim 1, further conprising:recording

i nf tion . i zZd L 4c u
e S 10 PR A e, oY AR bt Mkl ARlpeleiom the eroup
donmai n®nsistingnetahaning ngokes, esoupl Ik Mendterplsupolynragy wicpr oxide, zinc
material. 7. The_ pethod of claim1l, wherein the tag is

at t acHedlaBAtHOXHG ect to be identified

- 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.



after obtaining the first specific magnetic signal. 8.
The nmethod of claim 1, wherein the tag is attached to

wo b@sobg2ect to be identified before obtaini ng peESE2008000216
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specific magnetic signal. 9. The nmethod of claiml1,

wherein the tag conprises a substrate supporting the

host naterial. 10. The nethed of claim9, wherein the
substrate conpri ses. materi a el ect.ed fromthe 0 .
Conéi silignnodel sihim di et ;g Bithe ediihrists, & ibone coating
cera%\gerand conbi nations thereof. 11. The nethod of
claim-l,” wherein the host material is selected from

the group consisting of alumna, zeolites, group Pl-V

mat eri al s, pol rs, siljcon oxj i nc .oxi de. ' .
oo, T mbshed FEGg T ovhR: s el B AR Pr b magneti
mat ergagl o%ﬁ@&hﬁﬁ%fﬂféﬂﬁg 1408shly 48pendbift oRBhd@igoraér o1lthé tag.

12, erein e nanotubes are cast within a second

host material. 14. The nethod of claim1, wherein the
magneti ¢ materjal s lected .fromthe.

condi stﬁﬁd"gﬁ‘)‘k& clgjm T?ﬂ%ﬁe{ﬂgitﬁc gﬁ?@ﬁ‘ifsq%l)g( ﬁg gsf’eature selected from
m Xt YpeSy dc&@ﬁﬁﬁ% 8t peRsSsizd ) @h Y andlbrientitonneft pures, gfercentage of
claim1l, erein the pores of the host material haye % .
di angtoes filinguenstal orienteigooimearstic Tacral im e 38, ¥ldypombmations
1, wherein the tag further conprises at | east one

coat i Payer. 17. The nmethod of claim1, wherein said

at | east one characteristic of the magnetic field of

the portion of the tag.is highly dependent_on. the . .
di 981 deh methoheoft HGNGHEE MeOMRE RIS (ELfigaipy, Mmformation, said

wher SuliiGuth SAEARKIobANE 1601 S WeARLER RENAY! e Gtfect, said

t he glldoup CONnsi's e sl ze, shape an

. ori ennathbdvomprigg:es, percentage of pore filling,
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crystal orientat.ion, qf netic material i e P
and combi rAFERENE %3@6??&‘)1@?13%0%?}?08?8? elikg{é% f)’% 3%ﬁtéomagn etic
an Obﬁegéitof*médae al foRir bf 6akd, Afierehy obmRiinga, firsakbeific electric or
identification information being used to veri f¥ t,h? )
i dentélegfronfagnétic sighale twhesein dtherelos RPIEBIFET i syhytantially 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 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



determining at | east one characteristic of an electric
or electromagnetic field of at |east a portion of a

wo ags/0082e4 eby obtaining a first specific el ectP€T/SG2004/000216
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el ectromagneti c signal, wherein the tag conprises a
substantially electrically insulating host materi al

havi ng pores, wherein at I%%st some of the pores
contain a substantially electrjcally conducting.. .
et er fhalat derdt ahe paaractestE e spids ElReTif ot gigeromagiietic field over said
subst ang.i {) ectrically conducting material is

conn ?{éé’? %ﬁﬂeﬁl ol tage source, and storing signal
information relating to said first specific electric

or electromagnetic signal, said stored signal
i n28r nethegnethed af ¢laim g%%’@@ﬁlcf’lpp{:‘%ﬁlg'on i mgor mation of

the obj ect H@x‘nfiﬂﬁil qfie Gt Rlabt did chibpkeRistic lofighe electric or
step of destu(te’r ﬁlligdat eagt %ne characteristic of .

sai d @k@rinidenctiv fiell of smo pexgos o encfipg| therely elfaining 9 waend specific -
one portion of said ta6g§ico ri.ses a measurenent of

sai d epeFieer desEamagngic gl anfe specific el ectric or

el ectr Omgéb‘?ﬁ@?ingissid%ee&ﬁr spRcifid kbR Of cle@icthagaedd sipnal with the
of the tag, thereby nmapping an electric or

el ect peningsig sioced iderdificatioomferingtign.. 21. The net hod of

claim 19, wherein storing signal information relating

to the first specific electric or electronmagnetic

si gnal KOpRFHoICSF Srodiciy Adakpstanr fopseigedi Rigntifaienatsaid method
| east one characteristic of said electric or

el ect conprgpet'i c field over said portion of the tag.

22. The nethod .of cl ai : SR &k f at least a
subsequent 190U i M, b SHRUTECTITIRE kg fild of

char agéeioh of b tag theirdty @itaining iacfirelr spetiéic tmagneiimsignal, wherein the tag
field of said portio '

tag,, t b bt al ni .
secon8ompes AisEbsarially ?qlen'ge};‘g@%g:clﬂsg%%ﬁ%{ %?ac}' H% %‘;ﬁ §$ ,aﬁld wherein at

and_coMMAbiAGs ER braQoARth #RASdIcmatRal ri ¢ or
el ectromagnetic signal wth the previously stored

i denti fi castorng isizhek inferinwtion aglating fe sHddist SRRcHifuBRERetic signal,

a systemfor. abject.identifli LN, Sal t. ion of an obiect
compr PR Alpre e g oty B8 IR AHEtR Bmarion gf an objec
t he mpgpeidestifidgel d of at |east a portion of a tag, :

thereby obtaining a first specific nagnetic signal,
wherein the tag conprises a substantially non-magnetic

hosy, material Ny NAIRGEES: s WRR' BbjRctaidenBASdiofO¥Rid method
of the pg‘re_s contalﬁ%amanet c material, . _ o
comprising:
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.



storing signal information relating to said first
specific magnetic signal, said stored signal

w0 ndosieepd on formng the identification inforne€T/e62008000216
an object to be identified. 24. A nethod of producing
a system for object identification, said nethod
conprising: . determning g4 |east one characteristic

Ot oAb g Ry BT EpQhoputiffihabn beine
el echgéﬁo%reri?u%gc%lg%gﬁtﬁ'tﬁ saitl {dompiiffeei N the tag

conprises a ntially electrically insulating host

mat er i a4 sibstentigllypooremagnetie hestrmaterial daging poras, whereieat least some

pores contain a substantially.elecgtrically conducting
mat e ©Of Hie POFES GRABIL? Wa%‘?e“lcénﬁ%/"ag’cﬁ?é of the

5 substantj ally,&l eGkinbCialdryeovenaiat idast patiaNy al surfice of the non-
connected to a voltage source, and storing signal

‘ i nf ommghéermmasematennag to said first specific electric
or electromagnetic signal, said stored signal
information formng the identification information of
an é?hihg Ghe bPcIARn Qsi,ewr;éréih%qiﬁ&)aﬁ? 188 EaMipryseg material which has a
identitication information, sa identification

i nf oibuikt yidd sbeisregeaterdban ¥ MYIf.y an object's identity,
said tag conprising: a substantially non-magnetic host

10 naterial havi ng pores, wherein at |east sone of the

POYES QORpaAiafrymheNdaRiicationmiifemiation, aidlidentifiesion infoemation bemg

coating |layer covering at |east partial Ig a surface of
the noerd ioaigrst arobied s 1dentiy. said LEMPFTEG ag of claim
25, wher ei Ld; | 1268 Rbs:t S8Feril HRBS péres, wherein at
whi ch has a;gugi ka)ﬁ?gfégﬁgtairlgggﬁgre%?er t‘hgn 501I\/§\l%)rr2. )

.27.  Aedsegpnuscfithie pores centain hisslstantinlly eleotrinally esmduetiiggnaterial, and

identification information being used to verify .
15 obj ect' s iad5pY PRF CQaing 19vgp QY @ﬁﬁaﬁ% pyrtialiy @suffloe of the host
substantial |y el ectrically insulating host nateri al

havi ng pores, wherein at |east sone of the pores
contain a substantially electrically conducting

materi al, .and. at. | .0at ] ri )
T S AL BT PO ST g i
The tasilefiekd ses @éatemhen 60 MNVai’d coating | ayer :

conprises a material which has a bulk yield stress
20 greater than 50 MV nR.

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

25 ‘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:

30 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.



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 nagnetic nmateria and at | east one coating

| ayer covering at |east partially a surface of the non
magneti ¢ host material. 30. An object having a tag

carpyi ' I |dehkifidaki i hfprising:

B tgg)verugf_ the ,
obj ect' s et tdrpying adeatifieagionol tipwy: said identilication information

ﬁ;g??@?rigb?slglg ’¥0 %&;t@}g :qgglfzé’%/ @éﬂ@&é@ﬁé& fégfdﬁtég g@?@gge@ b substantially
cont q{oﬂ-ﬁa%}égét}tﬁ)@f infkdrial Hafink! poidd, | Whet€indatClehdiGsome of the pores
, and a

mat er1 al east one coating |layer covering at
| eastcontain 2 adapyetw mwatefizicandof t he host material . 31. A

system for [ect identification i ‘o sional
oo o G4k Stk TR AT SO o8 gt sens
sai d jifightd fbmak leaf d phsn@tthoraghei ng used to verify -

an object's identity, wherein said tag conprises a

substanti ally non-nmagnetic host material having pores,

wherein at |.east sope,.. e C | magneti c
m?’ér‘%‘éysﬁmﬁ&f %J%gfdazggﬁ%a}%g’esa%srl m ‘%gglﬁ issgh Fing data '
correspondj g tarydngrademeification mif@atibn,asaid dddntifieation information
| east a portion of the tag, 32. A]@%Ste for o_oliéect tantiall
i dent beinguser oo verslyian objest SiderdpMPar aidag SompLizes g sppstantially

i dent i,f | Gall Of kiR | RiYerisl MM ir ¢ Fwkatinoft least some of the
4 “994‘%@.3‘%18{“5%2‘?{4%’8 veri fylégﬂ&g%j ect's identity,

i nfor ma‘% I'on ' ' | . .
wher epdres abutainag submmiaﬁgsel%ctlsmﬂstmﬂuqmgymaterlal, wher€in -at' least

e S e R AP S TR RO S St o3 vt

subst ghtdeahddy el ectrically conducting naterial,
wherein af | east some of the substanti al I%Slp . lectri
el ect ri cal 4 yatosides imeslivratier storing dats Gpespapdipg tg an electric or

o & BEe PG A0t Boffd idhPAAGR: FREHTLE B BL.OT: 10

dat a 0 an electric or electromagnetic
signal obtained fromat |east a portion of the tag.



