1 ldentification tag, object adapted to be identified, and rel ated
met hods, devices and systens [001] The present invention relates to
an identification tag for identifying an 5 object to which the
identification tag may be attached as m?ll as to an object that is
adapted to be identified. In particular, the invention relates to
such an i denfddsitFRation tag, 38jRP 4@’} BEIdehfifibd, hdAdpRESthelibdREdevices
i dentified, which each conprises an identification |layer In which
readabl e identification features areandsystesas | n addition, the
present invention relates to a reading device, an identification
arrangenment, an 10 identification system a method for form ng an
identification taigndhe pretdiavdn@ion rélerd i an idtantitdiosaid on id@irHhesn
(information) fromthe identification ta% or the object that is
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reliably aughentdigmt® s Refaded. documents such as passports,
certificates, work Eernips, visas and driver's licenses as well as
commer ci al i nstr (f2ht Hestifitating techvolngydwms beer di tareaanfasidespreadeimtaygst and
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is vital thsdaldshe party receiving such articles is able to ascertain

the identity of articles before issuing credit.. At a npre c n
| evel y [(ﬂ)‘i] 6ne of the main reasons l%or 8‘16 con%nued interest in 1dent(1p cation

20  technology is the incidence of fraud largely attributable to transactions which have
been camried out in a non-secure manner. The need for more securé systems of
transactions is apparent. For example, there is a need to reliably authenticate personal
documents such as passports, certificates, work permits, visas and driver’s licenses as
well as commercial instruments such as ATM cards, credit cards, currency, cheques

25 and other instruments of commercial transactions at the point of transaction. In
another example, it would be extremely beneficial to the software and entertainment
industries to be able to uniquely fingerprint items such as compact discs (CDS) and
digital versatile disks (DVDs) to prevent the use of pirate copies. In yet another
example, where articles of great commercial value, such as precious stones, artwork,

30  and antiques, are transacted, it is vital that the party receiving such articles is able to

ascertain the identity of the articles before issuing credit. At a more common level,




2 there is also a need for an |nexpenS|ve and reliable

aut henticati on systemfor any physical object that needs to have its
identity verified subsequently. Commercially, this facilitates
“brand protection'. [004] Several nethoeds of identification are known
and are described in the 5 follow ng. [005] A well-known
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set in a rggisTacilibe:s Mﬁ&bfdt@‘@loﬁfe either applied directly to the
card or nmade into a stripe on a plastic 10 backing which is applied

to the card. Thel084k |Sgﬁéfeltaé methosld eed idgntifigotionyanedgionmsangf are idesagibed in the
particl s )‘t%llgw | ron particles) magnetized in a particular direction,
i.e. ari magnetic particles in the stripe is changed
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the unique pattern that energes at the edge of the item This
ref erence dASBifca) aanker, to verify the user’s identity

[006] Such systems are inherently non-secure because the signature and data

20  encoded in the magnetic stripe can be forged easily. Furthermore, the magnetic media
is prone to corruption when the magnetic stripe is brought into close proximity with
magnetic fields. | |

[007] In the following, prior art in the field of identification devices will be
mentioned. ‘ '

25 [008] European patent application EP 0 824 242 A2 describes random
magnetic rods, fibres or filaments lying on the surface of an article, the positions of
which are then read and used to provide a unique signature,

[009] US Patent application 2001/0010333 describes measuring the effect of
light guided through credit cards and other planar/laminated structures and detecting

30  the unique pattern that emerges at the edge of the item. This reference also considers

the use of predetermined patterns and random patterns of such fibres as well as the




the use of predeterm ned patterns and random patterns of such fibres
as well as the - ------ ----- 3 effect of light scattering from
opaque and transparent regions to generate patterns for

i dentification purposes. [010] US Pate 4,218,674 describes the
measur ement of random surface inperfections in materials as a neans
of identi fyéeffigt ahlightjseattering ffdd bpaqurean@Gangptnit Gediomsto\WaneadpAdtkihé 3or
describes an identification neans that is printed using, for

exanpl e, ﬁ%tff%@nf’%ﬁlélﬂ’.osef’hi sis simlar to a 2D barcode pattern,

and is a nmeans o itk CAMb § 1 Rt hon ] J
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t he Eur opeampeaketinns BPnA23id1s3585 mdads Bl iddhsyingsm dbjeet.use of m crowave
i nterrogation of_rand filres as a f at.ing a signal. for
aut hent i%cati on. [{Oéig] %Eﬁrﬂo(gtfﬁp %@H%%@é’&ﬂ%ﬁ Egscgb%sggn 7139“"5““0“
di scl oses thgaddS@afs pﬁﬁ@@%ﬁh@??&r%ﬂﬁp@& rﬁ?ﬁﬁ& itGner MehiRT ik iR Ha0f 4 P®
surface of an object such as a credit ™ card. 15 [014] European patent

EP 0 583 70sur@idedpattctpsaad is e meamsd ofnvdtitingr seoutifyomfarfatiparto iapl elgecsninaa

card neasured er.a Ssurf by el ectromagneti c scanning and then the
si gnature i%lx?lfaxffffe%npol e%ﬁﬂ?ﬁj/ chip on the card. [015] European

patent EP 0 820 m&a}na!cxiia pliEies WerAc1839 ahdehé EllopeBNPRAentCER 0236 365
card to a card _in which the whol e area contains magnetic material. 20

[016] THe PEir dagsinsecthe iuwsa afionizpwavel operradation 91t endrg dues a8 idomesnsop!l
filaments o S U : ject that are interrogated using an
i nducti on r%g%g%haesg‘%{a??%nge%%agg{l'ent application 2002/ 0145050
rel ates to storijeg3daEardpeara patehigagilicatiGt BPp@ 696 EICAI diisctdsat ithg usedof
its mcrostructure, and linking it with bionmetric 25 data. [018] EP
1 031 115 18ndom defteras of prgnefic nkimatad o tieatyriacs ef pmpbiegy sich as a credit
fingerprintg. 4o the surfaces of docunents, and to read the signature
and cross-reference it with another attached | abel.

15 [014] European patent EP 0 583 709 B1 discloses the random distribution of

particles on a card measured over a surface by clectromagnetic scanning and then the
signature is linked to a memory chip on the card.

[015] European patent EP 0 820 031 Bl discloses replacing the strip on a
credit card to a card in which the whole area contains magnetic material.

20 [016] The PCT application WO 03/017192 relates to magnetic fibres or
filaments on the surface of an object that are interrogated using an induction read
head.

[017] US patent application 2002/0145050 relates to storing data in a
magnetic stripe of a card relating to its microstructure, and linking it with biometric

25  data.

[018] EP 1 031 115 Bl discloses the attachment of magnetic particle
fingerprints to the surfaces of documents, and to read the signature and cross-reference
it with another attached label. |

[019] US Patent 5,430,279 discusses methods and circuits to detect and

30  authenticate (using a checksum approach) the magnetic jitter in magnetic stripes.




[019] US Patent 5,430,279 discusses nethods and circuits to detect
and 30 authenticate (using a checksum approach) the magnetic jitter
in magnetic stripes. 4 [020] US Patent 4, 395,628 discloses the use
of microdots of namgnetic nmaterial as a4mi gue pattern that is witten
(e.g. using laser beam) to a card as part of its security system
[021] US Patent MW28b70S5Patents d/30S838t dieclosee the ise0oB niicipdsts 6fe&nagnetic
recordable 5 and one permanent to inprove security on a card. [022]
Final |y US Bafesak ase snjqupaiten thaf scyvaders(esh vsigilaseh pepapltogecard pg part of
systemin tﬁ@sefcﬁﬁtlsycgyg%gmpasi no chi ps having randonmy distributed
magnetic particle attached to the surfaces and/or edge of a casino
chip to form a si3ike U Patefrndg 055330 gisclosadhdes ofifvor staipes) one Tcdrd:dbd
However 5 many, of the ident.ification. Sést ens, according to the prior
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art fai 4 fre NegRARH | IEPRIVESECHItY BR 2C8K- whi ch can be read in an
easy and effici ep2[rarilly USHTP &t 625N60P NS iMBlobdy B QHHGEIRR séfity
whi ch provides sufficient security of 'verification, i.e. in which

t he reliabi$ystem of thenbeld dgmeasiniocetipsohaving sandbindy distiiyutéd glagngt@2pdrtitles
is an obj ectti Vﬁ dotf thhe rfr esent, | nvenii on.to %rpq[vifde an i den{.i fi c?t il?n
15 syst em wWHIEHCL QNG EfASEH T HOLYIEE 2L ¢ CAFAC SPIP; 1R T 2 SRS PL MaRRliRels
i nexpensi Vegeaddblk infdridativhi ch the reliability of an identification is
sufficiently high. #025] The objective is achi eved anong ot hers by
provi dil¥g an i del¥23k i Baven marygof the idasitifieaticndasteas aceoBing tadhe pridreart
a readi ng 1,C8; I I £ 1 i r nt; i b b i.on
Systom 5 ot GiseRPe pbARhAALERh KA ck BRORTRA n o Plhal RETHLA BT SR
f or mi ng andwhichent agxpaspiceth tppodirtiotlentd fwidth modides waffvisht f @eurity of -
reading identjfication f %Lure as defined_ in the respective

i ndepganplent‘_"?f’lﬁaf?’i‘r‘i‘:“.=_1-['30126‘_110(E LR Telinoilig At theildatificptiondy splicigptly high.
et a0 T e LNl e A g
i dent i fliscat systenl whieh can bemeahinramagiap hed ciferent friaoadr whicheainaxpensavegand
Located. 25 Mkl B iRy Loh BeRtl e e gl Ton Teatures
manner that at | ?as]t BIBhi8dtivehe akiBadalintong ARG bl gradiiRe dngatiiRation
are only nmeaningfully readable fromthis track. Inh one enbodi nent,
t he identi flagaan adbiect adpptes tadgpdendificdohrendiag devige,iandaentificatian arengements
an identification system, a method for forming an identification tag, a method for
20  forming and objected adapted to be identified, and a method for reading identification
feature as defined in the respective independent claims.

[026] Such an identification tag is an identification for identifyiﬁg an object
to which the identification tag may be attached, wherein said identification tag
comprises an identification layer in which readable identification features are located,

25  wherein a track for reading the identification features exposes the thinnest dimension
of the identification layer in such a manner that at least some of the readable
identification features are only meaningfully readable from this track. In one
embodiment, the identification tag is adapted such that the identification tag is
attachable to an object such that at least some of the identiﬁcaﬁon features are only

30  meaningful readable from the thinnest dimension of the identification layer.




attachable to an object such that at |east sone of the identification
-features are only 30 neaningful readable fromthe thinnest dinension
of the identification layer. 5 [027] An object adapted to be
identified is an object that conprises an identification layer in

whi ch readabl e identification features are | ocated, wherein a track
for reading the [OdéhtAﬁi@.ﬂedtcmlaﬁ'edtmrBS ideofifis®Ss tdneobjbitnthas icomprises an

di nensi on of, t nt| f.icatiion | i n.such manner that_ at. | east
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Bef ore explaining the Tnvention in nore , the term nol ogy used
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exanpl e t\/\old@ﬁuﬁda{lg@layell_ayer | is the identification |ayer in which
readabl e identification features are |ocated, wherein this _
i dentification |Beglere pepdaidingethe ilwventign xn mote cletaith e tehdmnldgﬁfi used ihergin

| 1 | - | I | t
of " andond y i &y VIoBRRR I BECobwisd P e e 4 Gag e fBPAY o tn
identificatFigliA eadgih@%n obfecl¥Pthe abeittiont Ay thinpk S Ryerdstruefurd B&h one or

identification Iayer 1 is less than either "b' or "c', preferably
nuch | édks. mﬁ@réyqrgfﬁwwwrt@we-|dent|fication | ayer 1 be

I di f th
et ont Jof i né. i Wbt it Serauftiass o hraeRe R g e

"layer" a structldtgted, Swhéremnthi¢ hiddntifigatidb dyantha@dintedsoitg o1x 8l @rtgaltlﬂﬁ
in two dinensions and thin in the 20 renaini ng third di nensi on.

expl ai ned al so béPwicatinm lavaehtymicalatcomprises,as lcast ingapeipart thercof a blurait
sel f-supporting s¢ ﬁ%ﬂl@%%ﬁﬂt@épﬁ‘ﬂéﬁ ERE g réﬁﬁﬁl% 1(.cl)ént %L’%&eratu%d ’

therefore | ayers may- not e present In sone €
The i déntifi cati Bypitalyethelhinkyeshér’ dif feadttificaticn tayeér. leis 1ésa dhani adliied by or

scattered 25 particl where the particles inly all Lie in a
pl ane, in which Eaﬁeéfabiyeﬁ’é‘f’h I§sgy dhers i§moy %F;‘?gataé tg? é‘leﬁpég‘aéwpq?%er 1 be

support and to adb@h&ular; !ﬁ@%f&l c?asé‘BC!méyc drb tﬁé"ﬁﬁ/ e@i?(&ﬁ{ensﬁﬁé’op&e%fxtent of
different dinensions to layer 1, and t each % her. There is no

requi renent for thednplangrshapec In thag reh:p@;ghltuhmgtedﬁyatdy “layer” a structure is
meant that is substantially long or elongated in two dimensions and thin in the
20 remaining third dimension.

e As explained also below, the identification layer 1 may be self-supporting —
e.g. particles dispersed in a sheet of polymer, and therefore layers 2 and/or 3
may not be present in some embodiments.

o The identification layer 1 may be discontinuous — i.e. individually scattered

25 particles, where the particles mainly all lie in a plane, in which case at least
layer 2 or layer 3 are present to support and to adhere.,

e Layers 2 and 3, if they exist, may be of different dimensions to layer 1, and to
each other. There is no requirement for a < f nor a <1, although this may be
preferential in some embodiments of the tag or the object of the invention.

30 ¢ The track 4 is formed from one or more of the edges of layer 1 such that the

~ track exposes the thinnest dimension (dimension “a” in Fig.l) of the




'preferential in sone enbodi nents of the tag or the object of the
invention. 30 The track 4 is formed fromone or nore of the edges of
| ayer | such that the track exposes the thinnest dinension
(dinension "a" in Fig.1l) of the 6 identification |layer. At |east
some of the.identification features are only neaningfully readable
fromthis track.ideMifioatiogflaydry Atekesibsorie a$ ths ddethification femaies drdainly
on reading the track ni que signal .is obtained that is used for
i denti fication pWF@B%Pg@ﬁY YD IR S i ek Mappipgily readrbly” pagres et
(nvention 1t S | meRiRtmACGL PRk 1) BXROSENLEL sLRAN AR RA0R Ned for
y nt ane.

parts of the identification er 1 along or i e b-cp
Rat her, the tag Wentiffratiobpegppsess This uadahy thatimsingrbéett ada piged thainberdtivatit

ly the track 4. can be read and accordingly, no reading._al.qng.1he
edgbs oF parts. alfGHb BESY ChEXRRSE BT HALIGFY A% QERENT PEGE Grifcaye
is or needs to bﬁ%r&al Al OHtn HOVRY Flane.| RatBBOYh B 80 tReokIeded ﬁsﬁ@l‘.(i]y

in 10 practising the invention, that in addition to the track forne
from t he t hi nnesdesighediedapteshsuch that ¢rdy tlar wack 4 fcan bexearbhmel accopbngly,ofo
the identification,.layer in the a-b plane could. be read. .if..desired.
on'readi ng 11 ackAIPEAT G P 47 B EHERE P Abine JGE pGE oF he iaiTich o
nmagneti c/ el ect rigadr i9Rk neads 1o tbNedrriéE b dHbWever] it RAGIIA A9t be AREE AL in
This 15 fingerprint can be stored (with any suitabl e processing

met hod I$uch as epregiifingthe dipntian, thatoeadditing to dirciragtfopned Fowphe Shinenst
filtering if nec Y ek opl .y W ~Si . Th
fingerprint may @Zr&g%%;%i %eOh rOm T géécﬁx %BI)%’ %gglt% othetlﬁngiZt%# %liornela&rp%g}é%
track, for exanpi-bpldneceoulddadedalyifadesingl.only a part of one edge, al ong
. one 20 entire edge or also around the corners or the entire
periphery of theOlj de#ting i dack ort | Lper obtging axpsuees t 8ehdr niuche as 2

track). Layer : j Se: t h bj it sel : .
(further |ayer s]gl%ﬁ: t1g§1écﬁgc%g€;§{%§ﬁas&g§%r t r?gy?%l sofﬁ%rgrp%%lgse}%fel%s This
part oflSt he obj efidgerpriuicérnabei stotelie(widr ady tsuitabld procE&BinROMeerodmplabs as
Alternatively, in a tag.of the invention the 25 layers 1, 2_and 3

maybe an obj ect TBHER @@éal@aoqeaﬁﬁlgateﬁgapi@a%m&%@an@t%%ﬂm@cessw to

obj ect. Readi nghdnfiordly 8%kw) & Pelcheub@d with any suitable reading
el ement. The

e The fingerprint may be obtained from reading a part or the entire exposed

track, for example, from reading along only a part of one edge, along one
20 entire edge or also around the corners or the entire periphery of the
identification layer 1 (if exposed to form the track).

e Layer 1 may be included as part of the object itself (further layers such as
layers 2 and/or 3 may also be present as part of the object), such as in the
credit card or CD-ROM examples. Alternatively, in a tag of the invention the

25 layers 1,2 and 3 may be an object themselves (a tag) that is attached to another.
object.

° rReading the trackL is performed with any suitable reading element. The
dimension (height = j in Fig.1B) of the reading element (or composite
element) (the “reading element” is/are sensor/s that detects the fingerprint

30 along the .track) is equal (or preferably greater) than the track width, so that it

senses all the fingerprint information across the track. If the reading element is




di mension (height =j in Fig.1B) of the reading el enment (or conposite
el enment) (the "reading elenent” is/are sensor/s that detects the
fingerprint 30 along the track) is equal (or preferably greater) than
the track width, so that it senses all,the fingerprint information
across the track. If the reading elenent is 7 narrower than the

track w dth t hemdrvevct ek thg tedcRMeidth kifnny echdeny tledlent fs mseanso &t it
area whose width is greater. to or _equal than the track w dth. One

exenpl ary met hod88s &t aieA; ipse maddy isgreaterstiocRinequal theg the frack widthyiQne
case the scan w j j S T i f

readi ng devi ce &X%E%é%%n%%#dggfélﬂng? alreea{artcﬁ lrﬁgs%%gﬁlﬁlﬁq%glﬂsugﬁ&g%case the
magnet o- opti cal sceadiidiy,is hbenlefined ad F@adiunhemheraghthe raglintedevicddased

above and the associated dinension "j" should be understood to nean
the width of the’areRMOl i {Fehrighe éaeg\_hﬁﬁ Srag-oRfse] Eedinge ik ey
opposed to bei ng«tLmnHiBREH" A0 AeRtived R a8 kheSoE Rt d{ngcgéiofnl"’%ould

further enbodi nent, t'he invention provides a reading device tof 10
readi ng i denti fitkratidenstéagiatoumesn tthawidtheofl the areadsdannaih by, dfontaxhmpkt itlen

tag or an object to . .be identified..This reading devige c ri ses a
r egdi ng el erriant %Pdlﬁﬁltbéfamlfaéra Orp:gﬁlﬁﬁﬂﬁ bFlﬁéleﬁfﬁ'ﬂeﬂﬂgﬁ‘So%ﬁétéﬁ'S‘icﬁnﬁﬁmm'
identification foagerin AMEeHRE Bmbadithentlané ifvet@dd ?fbvhﬁex%r rebdinb AeRcE Jor

in the identification tag or the object as disclosed above, "and 15 a
gui di ng Onearading idegtifisitiog featnees thaidira lpceled i an iddntifigatéon @g tor aolobject to
[ 029] Mbreqyer identification arrangenent for identifying an
object to anﬁ'ulld?: tﬁger(%' ?@(Sat}‘ﬁaid%nlgcéaﬂcgﬁg?igﬁs s attached is provided,
conprising an i deehdihg eRhieanadapged foavéadthg! itorRowe idmRrkiinRadddiEcatE @S
and conprising an object. to which said identification ,tag% IS )
attached. Jey§rosbsremeypihidentification fayer isJasntedoin the iigntiBeatign tag or the object
identificat].of. f)sh 858vk0Lng | dentifying an object, conprising either
an identification tag of an object conprising an identification
| ayer 4% expl ai neylidbpeansdor gadinggadiagadieg Hlamienigal dripesaabinack.
menti oned featur for reading jdentification informatiop.l ocated in
sai d identificat l.f@%l Megeoigy : ldaat&’%cag%raargag%%t JIHH f%}m : %@%e_ﬂ to
i nf or mat i onykibh ahnashtiicaiod B30k Mt is %oﬁ&'&ﬁ_tcbfr{pﬁ@ﬁg% idBhEdBbA Yk
[031] Further, a nethod for formng an identification tag for
i denti fyi ngragmg the above-mentioned features and comprising an object to which said
identification tag is attached.

20 [030] Beyond this, the invention provides an identification system for
identifying an object, comprising either an identification tag or an object comprising
an identification layer as explained above, a -reading device having the above
mentioned features for reading identification information located in said identification
tag, and a data storage medium for storing information obtained from reading the

25  identification information.

[031] Further, a method for forming an identification tag for identifying an
object to or for forming an object to be identified is disclosed herein. The tag or
object comprises at least an identification layer in which identification features are
located. This method comprises forming a track for reading the identification features

30  such that said track exposes the thinnest dimension of the identification layer in such a




object to or for formng an object to be identified is disclosed
herein. The tag or object conprises at |least an identification |ayer
in which identification features are |ocated. This nethod conprises
formng a track for reading the |dent|fécat|on features 30 such that
said track exposes the thinnest dinension of the identification |ayer
in such a 8manmerniedt at heast sainelof disd resdubic @entiffvatioe édabbeart dalt médrgigdfulon

features are apnjngfully, readable fromthis thinnest dinension
of the i denfqagfﬁ’é%ﬁ' %’n‘g% é@lﬁ‘eﬁ fonmionsy dwnidentificatien Kyer- f or reading
i dentification i Wéﬁ@velrog?ﬁ dI or &l ﬁ@ﬁﬁ%&aﬁ%'lﬂfﬂn{&%d Rcated in

provi ded, conprising the steps o readin the use o
readi ng el ealmnibntlﬁ@annltafgusgmvmdf eammsag meeﬂaspaoif rack that exposes

t he thi nhest di ne the identification | f he
{ dent i f iation %@%ﬁse 03 2y gedin alemnt, Fiehfifeationrteatutes Giomy a {rafk
as expl ai neﬂlaﬁléﬁ?l\l(%es C'%Héj tHh &M MImERich Lbeaft NEerRirRIEM 1R%EANMe SiBbdification

track. [033] The underlying concept of the invention I's to provide an
obj ect to bieaturey thatenlocitcedh the idamtifidesivn layer as explainad)abdveganda t ag
attachabl e or attached t.o ded within an object the identity
of which is to b&" @ngls?ﬁdéﬁado%é?lﬁﬁaﬁ PR e i dentification

layer is exposed[039FhThdakdelyRigCatinc¥pt U the idventid BNBSHrodiIERADLRR: tSbe
accessible for reading the identification features contained in the

i dent i fiCat idswiifiedyer an’ identifientiondse, ko aitigraitaghablmpnatashedite’ Oroﬂfmhelddgd
the |ayer S&ftg@t%ﬁ?]eol{]&'i tﬁgaigélﬁﬂ & w%'hnml? urf%ﬁ?ed ' 91];1' &b?e

as being one r€ prom fent Surfaces.

in Fig. 1A idbﬁtlﬁdﬁlbﬁdeydryﬂsn@{pbﬁedt bechbtiat phﬁaaﬂly snig 1t§&h1lﬂn§dﬂ r&lﬁh@ﬁmon is
wher eas the surfa%e in.the a-c plane is narrow edge and does not

const i tut e 3Ceslln o padipg e idautication fagREneentaRed See Aésnéifiatiopnlgyer,
in the pres ) ek
SUrf age. ar op CRan a0 kR Tnl hase W disthe PRUSiioU R Yy A main
i dent i flised ewfaptieisi dbdmed ﬁlﬁmaaSI lmmg age bf tigelargealbol ynars tbminetthenrfioest Foe
for providin tzemﬁ.ra he [e dabeLdEJ‘ltlfIC i Qn Iaé/
[034] Fovevarmr, T ROR BBE TLihe EHaPIong 158 JIEI gl AR
at | east Oﬁﬁ?fa@é i bR @6@%16' i8 aWﬁa@ﬂJVJ ed esﬁ‘faptﬁdeﬂgnéth@odsﬁlﬁlfg b Ffadt | blﬁﬁlce
layer, material of the ‘identificati on | ayer which is buried with

in the i dertnder ctei dniinitippewsedthrsgine Fhushdn ghe pregentonventioay ersurface w1th a

ohr et ) AR SO R Bt ATECRGL S P AT SR ot

for venriof yiidegntified ordhetiddryifioiticintag is generally used as the surface for providing the
track exposing the readable identification layer.

[034] However, even when only the track that is typically formed from at
least one of the edges is used for sampling the identification layer, material of the
identification layer which is buried within in the identification layer (that can be part

25  of alayer structure) can also contribute to a fingerprint and its signature which is read
out and which provides the identification information for verifying the identity of an
object or a tag. This approach makes it very difficult to forge the object or the tag of
the invention.

[035] For example, in the case that the identification layer is formed within a

30  cuboid (which can either be an object to be identified or an identification tag) having

length dimensions x, y, z, the identification layer is formed as a narrow plane having




object or a tag. This approach makes it very difficult to forge the
object or the tag of the invention. [035] For exanple, in the case
that the identification layer is formed within a 30 cuboid (which
can either be an object to be identifi or an identification tag)
having Ilength dinensions x, y, z, thedentification |ayer is forned
as a narr owdipleasienhayb,ng vlthird tleadioths (sge dlso Fighi 1G). N AkhoenliniFig- 1G,
(see also Fig, 1G. shown in Fig. 1G typically the |layer extends
to at | eastthWéﬁszthﬁt @3%@%%%1oaﬁt Fagt et fﬁeg&gph?ralsﬁﬁcas ot Gégss ot said
uhere a nar gid hitehe SERORS Srabl Bl AR HAGHHEA RRALHELCSE A

exanpl e, the %dentificatlonalayéé ?2 eiposeg g?‘s omﬁ i% éngééﬁg’ﬂm
t hen typi caldeptifiaation laya<is\expordd @®xhovin m Fig. 1Gnhémtypicalhg e<x] decyand c>x,
surface of the cuboid constitutes a "main surface" of the cuboid, as
- defi ned Sabo%e. Ip ke casss th ez surbace £Fithe calvad canstipes ar‘ewmin sufaceh ot the
identificatj@n.i i in the object or an identification tag
descri bed h%@gfd’gé ér?(gaa I r?ggvaeévi ce adapted to the identification tag
of the invention036] plovidde, cabily ¥l @lially r&@Adiup thedl @EithtidrSindth@dden &0
along said track formed fromat |east a part of one edge of the

i denti fi catiherPbiesyoF anydenteicationdag dewabed hpige At ropding desise iadprednie it
is |located.; . . i : : NG 18] ;

the obj ect Sriaty R &% he hyBbRRe bR ETHN s HTs TR | B
"subst ditt | adlbyg pad dtacle| formfais frobef atnleabt epaandf be edee oF thelkidetifieaiictg ldybe
narrowest dirensi pn of the_ identification |ayer, erein the gquiding
means ensur WeTEH {h ade b gy £RERD {afql@ﬁtlgli r%lﬁceg?wﬂénqr@&aﬁaﬁg e
Wi th 1 especlichul i 6EIMARN Clod B bjoGabd Bt IBRINGRS, | dublif, kAR
identification layer is maintained in proper correlation so that tHe
i denti fi catpasallel ent (aubstartidiiyc haralel” alas alefiped dleloyg taddimt itcle akposing the

i nformation) can be. read out,accur.atel nd precisely. .Fig. 11 shows
2 reading crERSE: SERIoR O Tkt Bt BYSr, ShERYY el gingmeang prsies
shows & sr ea@hin gheetepiipiat ofidhddtidnS oP €hd) GeadthgMeNBRnt SHHDS tPédtabl the readable
parallel” to the track - in this case the elenent notion is

accept abl e identifiatien deasires g rtheldradablenidentifeation Hewgh oupinairednis prper
over the ar&?r]e?zfﬁohrlg thétg;ﬂg lfde(ﬁﬂﬁ{:ﬁlo 'fggtu}ela%wﬁféhe Aisd B€ ?aﬂiefd' iﬁ&l‘t{(ﬁ%?tion
i nformati on. the reading el'enent 1s Scanned across the track (as
shown i n Fiigforiadion)tdaribe trdae ot acvnedelgned pedeielyd Fize 1hshowseaghding element
"substantia I%/ parallel" to the track as_defined above. In this

. I . oy
connect i on, Pff15i@ovBe prAlEl tonde Hage tHack? PR ipsins clement firhisdaing
di mensi>en ohoddie «hieRhdidilyCphafE” | BYBE Y — in this case the element motion is

acceptable if the element straddles the track throughout its motion over the area of the
track containing the relevant identification information. If the reading element is
scanned across the track (as shown in Fig. 1H), then the scanned area should be at
least “substantially parallel” to the track as defined above. In this connection, it is
25  noted that the track that exposes the thinnest dimension of the identification layer may
have a width of about 1 millimetre or less to about 100 nanometers. In some
embodiments, the width of the track is less than about 500 micrometers, less than
about 100 micrometers, less than about 10 micrometers, less than about 1 micrometer
or less than about 500 nm. In this regard it is also noted that the width of the track can
30  be larger or smaller than the width (thinnest dimension) of the identification layer in

areas that are buried within the tag or the object (cf. Fig. 1G(ii)). Accordingly, the




have a width of about 1 mllinetre or |ess to about 100 nanoneters.
In some enbodinents, the width of the track is | ess than about 500
mcrometers, |less than about 100 micrometers, |ess than about 10

m croneters, |ess than about 1 m'cromatl%r or |l ess than about 500 mm.
In this regard it is also noted that the wwdth of the track can 30 be
| ar ger or sdwmhénsions,H&i ankde DR (d¢ definddi innBigt 14) ménisé aleptifidativhdayer 103 are

identification |layer i eas that are buried within the tag.or the
obj ect (cf . e B s s 1GEEo, a5 SereantredisomistBess g Hinplane
"b" (as def b&ﬁﬁtnin'% thé iﬂienﬁﬁ%atﬁ)hnlﬁ . iDAgehdidd @@’ti's(H@ﬁh@y%rthégétaﬂ:@b?hﬂeen

shown in the Fig IGii). Here "a" is nmeasured as the thickness o he
pl ane cont lergxpgsednrurfage af iifei identifivatiomisyer ambl thertwigomingsf the sijmificandy

as the di stanc et wee th xpQsed surface of. the identification
oo ant AR PR ot T DRBRE, G iptetSop 5T 5, 5l B the
protrusion #bdk ishenBmnestiBmeiicsthe diefBA&H A 148 hcdotdifX ROBALIAYIdalEn

track is the thinnest dinension of the identification |layer according
to this claPfteddantifpatiogflaydie i dentification layer. [037] The

identification t r - Obj.eCt. I Si n identificatj.en |layer as
descri bed here ITE% 7BeT$r€11nuP %@‘f%‘r" ggg%gljtaﬁl? %%8813 n\sﬂﬂggﬂlcﬁeghﬁﬁanm)iayer as
essential cdesdiibéditeré afay bkGnatuficiasd ifithdadico wihigh i O eseermaDtshditidn foh

is conpetitively _ﬁri ced in the market. Wth the teaching of the _
i nvent iidh, Bh&epiiHeaiop tastior gxpople. whichpy gompaidivelydricehen the market. With

i dentificat j@n 1] ect | ASt. 1 miLt abi t

i dentificat P%n téa%?%r%? Ill%nqﬁ‘lf%{é%%’egﬁé ﬁgﬁgﬂg& %aaélt Iﬁeo?%fggl&dg%]atdi ed ﬂé?
i n identificebiifheatibaglaysr i adr ohvee chrofeOB@] dgaimkhemitadien t & the identification
identificatiaqn |ayer conpri.si the identjficatipon. .15 features is
usual |y ver PLoTHHAOR LsatedBn Uiy Sbech b bedcaitissk 38 YRR G s rproved.
manuf act uring ofp3ge FuRUENt 40 i@ it#R AR 13;;%?@%#%&@%& AbsEARh

wel | defined track without the need for expensive 11ithographic
pat t er fitng, Taateesrie bpuabiy vierythof (sehabavekand ficoxeingterg yetheds of manufacturing

i nproved. | Thus. -an i.dentificat.i syst.emdJ s Drovi er

dont 11 cat o TR AP O i SR TR el gRihei ek Fithout e
i nexpensi vendad for exiientive lithoxiehhvdedtRriiheg thé edliabllity bf ¥hedfledtiRation system
identificatign is sufficiently high. [040] In the follow ng,
preferred elfdB@I¥sAts of the identification tag and the object of
the invention ar sehides, hhese ogdli t - 3l .S | . .

t he readi ng devi @g,gﬁtﬁ%ﬁsgd%}ltl;&ﬁ catalﬁgéri: %S%géngﬁﬁlﬂdhgv@@ B Eib
i dent i fACcat indornmyieh emy bdrecad easily, which is inexpensive in production, and where the

reliability of the identification is sufficiently high.

[040] In the following, preferred embodiments of the identification tag and
the object of the invention are described. These embodiments are also applicable to
the reading device, the identification arrangement, the identification system, the

25  method for forming an identification tag and the method for reading identification
information.

[041] In one embodiment, the layer structure of the tag or the object of the
invention may comprise a supporting layer below the identification layer.
Additionally, the tag or the object may comprise a cover layer, so that the

30  identification layer is arranged. betweel_l the support and the cover (top) layer. In

principle, every material that is compatible with the identification layer can be used




25 method for formng an identification tag and the nmethod for
reading identification information. [041] In one enbodi nent, the

| ayer structure of the tag or the object of the invention may
conprise a supporting |layer below the identification |ayer.
Additionally, the tag or the object may conprise a cover |ayer, so
that the 30botHentufpoticdndain cheytdayer SExammagedulsiisaareriatieinsludn Gt aremdt
the cover ( .opt) Iay?r.. In_ principle, evg—:I-ry material that |s

conpati bl e Rd 'R ePlasisht ERSacrBMmitsayefiiles mapial wagrizs susBias lgather or
support andighq COURE Ay bmbmsATR! Bt SELARALE JRLEILA HLHE! U
but are not Iimted to plastics, netals, ceramcs, textil'es, natura
mat eri al s spafmagc| watehiels euch weophlygthpsse, apdypwpplicnat ipolysstet epapdther,

Exanpl es. of _suitable plastics include olyneric materials suc S
pol yet h enB?ﬁyﬁ&ei}f)’r Bgl,VF% %‘}a%?)op 3&?‘3}1),&8%’%9&%@{6 SO} W@‘Eé& the
pol ycar bonah@du@Rinydfidshe aficydsaheh hdBdgs 2rediGURRNbyckiUieHateAlls  dMets etc.
production of plastic articles such as bags, credits cards, packing

mat eri al s, Stitebls glasses andiseraapbe ingludes byt anechog dimitddcts, iahmingesili¢abone
are not limgt.ed to. .alumna, si.lica, bone china, enanels, and

vi treous fr?}flgi?" f’Fb‘H%‘f’ aﬁgvtﬁﬁ‘?uﬁ?étsbf the support layer (in case of a
two layer structg4g) By tﬁ&@e_o?@h@ﬁ?ﬂm%yeﬂihttﬁd%@a {(Wdlag8s&rueiurd or the
t hree I]%er structure), the identification layer is structurally

suppor tléd aspdwish sirudrpdin(case pbiralget lavan siyuciie| e ddentdieatien dveans
f h i i . iy |
Struct ure ropichialy Sb8Rcd fad hG AL FMEIMS iR oo IS ana

(from an edfien the tbh€ini thenrhsd ot diel ndwichy@ructufdle Shéh anegdr thud®es fikther

of the identjfication |ayer can . be easily, exposed (and so 15 the .
track obt ai ﬂié)&VSr T%SrﬁxBH_%lr OF st Enigpost a@@a@@s&@m enedelent e idantifistion
layer) by sjgpl ¥ne %Hﬁﬁés@&neﬁ&l?h DR & B G 0& éah%e'egﬁgﬁ @bg&tqﬂﬂ@m
| ayer (or a fayer structure if a support and/or coverin yer 1s
used) at5 anthargkle obtamad déomt trEmoriforted itesigeoof the igdnsfieat{cmrlayar) by simply

enbodi nent s bst ant.i.al | er.pendi cul .0 the plane) of the.
Cdenti 11 cat TPy Bt pr FESRE N e tralifs e B B0Rk Smistieisasopport
structure oind/dtecdve@nt laybiCRtused) 4tae Amle SOMBY ik 18tdcbRAs ko Milane (or in
further identification [ayer arranged between said bottom | ayer and
said top | aSpape ecnbglimpntpgubstaniiply perperdicdar tavheplanei afitbmiglentification layer
i dentificat] e identification features can be divided in
a plurali tyblf){ﬁeli%élegl F%%ti on |ayers, thus further

20 [043] The layer structure of the identification tag may comprise at least one

further identification layer arranged between said bottom layer and said top layer.
| [044] By providing one or more additional identification layers, the
identification features can be divided in a plurality of identification layers, thus further
increasing the security, since the effort needed to imitate the information included in
25  the identification layers is thus significantly increased. Moreover, this measure can
introduce redundancy in the system further increasing the reliability of the
identification tag.
[045] The layer structure may comprise at least one intermediate layer
arranged between said identification layer and said further identification layer.
30 [046] By taking this measure, the different identification layers may be

separated spatially from one another allowing to separately and/or simultaneously read




increasing the security, since the effort needed to imtate the
information included in 25 the identification |ayers is thus
significantly increased. Mreover, this neasure can introduce
redundancy in the systemfurther increasing the reliability of the
identification tag. [045] The layer structure nmay conprise at | east
one i nt er nettie ddferrhaioarlocated angeiddbeifivaton bgtds) T b et ralundaygmay

and said further identjfjcation |ayer. 30 [0Q46] By taking this,
measure, th rpde Shiche gﬁm’p’fq‘fé%ﬁwaﬁhqb&wpg gortigicalian,ae ot gpyect of the
spatially frhosae another allowing to separately and/or

sinmultaneously read 12 the information | ocated in said
identification |@¢& (Be tagloushe @bjéat of bier invediondaaicalsoregmpiie dnnadignoeot

whi ch al_so jnproves the reliability.o he .i dentif.icatjon t or

ob] ect a1 (AR SHOEH TOHES B HP HdLBhghe e Mgt fiedtot e dbuttent of o
i nvention n@ydiag é@nfeﬁfmﬁ-l@qh@?maégs%&%a;ng the 1R’ BficaBbh FM&ds bet ween
the top and the bottom |l ayer that facilitates the alignnment of a

readi ng el enent 48] nthe keenfificaiwns laybr(s)e oy ngproprisei deredst iin aparsnof the

features. [048]  The, dentificatiqn l.aver(s) may cqonprise t..least in
parts of thlgyerls%ygrlilgr)aﬁg'aoélr égfﬁyﬁl%%g?%ﬁpﬁ?m%esdi tﬁ”ﬂ?u?@gomm@%’ the
particles. identSaBoeMyedtsBpises atitet matteint hivigapores) Windteih o€ WHRF sHRSof
host material having pores, wherein at | east sone of 10 the pores

cont ai 0t hethpaerascoatpin tae BaEFlas nes eall@ned hdowatbe iparticdesnmgy corsstsf a

of a nmagnet| | | e ial pr t aot i ahly e
el ectrical ﬁ%h@gﬁgu%?%h ét%nsgﬁlgr F{agfeaﬁ{ noqoﬁzear ngbﬁgagglﬂlﬁ’gnq[%;&ﬁﬂlg conducting
particl es nmytehd. irnotierntybedispaissthd Ijaftioﬂ?esrmt(ly }3?( rarrdFle&ispaer ml) ®mafriy
be provided by sputtering/ion_ inplantation (¢ff, also Exanples).
[049] By pr%ﬁ{w%ad%@ﬁy € PRVIHRADY Breimede dmlapigion (- #4pq Fxamples).

particles to 1 f i - i ificat.i 3 . he. '
identification I5[aos§r , B? hﬁerBi%r(li%[%?ﬂ;adthi %E&%@O{%ﬁ&é{ﬁiﬁrﬁ&?ﬁ& ‘ggh vﬁatrtﬁdes o
extremdlsy hiafincdhd stentiGuatiboricaoss in Heridbytificationtiyey thé erfemuiontopn ohbly

the identif, cat. system [050], The identification.|layer .
conpr | so. » 15 AR, SR imE e (B hilghebst B ipdb Y peRY seaggity of
i npl enent i nge MRERBEON GPsteiBgNet i sabl e) particles as 20 randomy
di stributed and/ or oriented gartl cles, a magnetic read head can be

used as a readi N§5¥ ethenidentteatiopyiageramspgearhpsiser aglurehin of ypasmetic tbre
e e 8 b ’ , adi S ¢ .
e 1), s, 55 DT B prcs o

20  randomly distributed and/or oriented particles, a magnetic read head can be used as a

reading element that moves along the track that exposes the identification layer, thus
reading a fingerprint of the identification features that is formed from the magnetic
field distribution caused by the magnetic (or magnetisable) particles, thus providing an
inexpensive and highly reliable identification structure. Any material exhibiting
25 magnetic properties can be used in the identification layer, including but not limited to
magnetic materials such as ferrimagnetic materials, antiferromagnetic materials and
ferromagnetic materials. Magnetic materials used include but are not limited to
ferromagnetic materials such as Fe, Ni, Co, Gd, Dy, the corresponding alloys, oxides
and mixtures thereof, and other compounds such as MnBi, CrTe, EuQ, CrO, and
30  MnAs. Other materials influenced by magnetism are also contemplated. Examples of

such materials include ferrimagnetic materials e.g. spinels, garnets and ferrites such as




field distribution caused by the magnetic (or magneti sabl e)
particles, thus providing an inexpensive and highly reliable
identification structure. Any material exhibiting 25 magnetic
properties can be used in the identifiqgtion | ayer, including but not
limted to nmagnetic materials such as Terrinmagnetic materials,

ant i f er r onagnghétite.n®ther in&t@aﬁ%mrﬁ@ﬂ? asADmehhgnefiBntddiflstch b@gﬂ@tsio(f Ce,
mat eri al s used incl ude are not limted to ferron%net

materi al s sk&hPta8: Ne (e Nd@(? B,yd-Feyfo- Bh@dfdrﬁ%gﬁgﬁﬁr » abpdgg; SmCos),
oxi des  and,ii XKk &ScH ﬂ&xﬁ@f@o Qf‘ijnaﬁ’ltoP aa'mlé a]%b'%ght@rﬁ Mg, O Te,

EuO Cr02 and 30 "MAs. et eri a uenced y magn Bt sm are
al so cont enpl at etﬂSlExHrrphmaqforom;unﬂatamt emr usdds then pbnesl o ff which neag rae tlcast

mat eri al arnets nd feyrites such as 13 etite.

G hor e ex PaiaT RN ihs A8 R Pl 6 g sebs ety e TR el byl 6Rcral
Ce, C, Pt an}B ofds (fsd ma%af‘%hﬁ 1s|\é|PLi lgfs't Qe Bantiils Pﬁonﬁﬁa&féhg' (m%%&)caﬂy
Sm (e.g. SnCo )p and al l oys such Ni Co, Pe | oy” and "M

are al so contepplr substant] aﬂi&lc}ledtncaihfsmsda@m ous bﬁatsed |1al the spressn!dlnvhmon

R cubstant | ARy OnGHE atiieiegeh aRCRpef metyniseh dhartal Saf Himial lehfy i

materi al thatdet fhabinidr@@st oSHB sladdMal & tlh& pafé@ tme@kgﬁmé oRaRelosCRtbhteMal is
inert) or substantially electrically insulating can be used in the

presentl§ nvarevemed or nm]n@llhl? Intgddiionotre heat meicabl $ sfebifjgominimizes ixidation

t her nal and i rder on_ of

o or a1 af G $haRic tbal bl 8%ind et 96 Fhe Diel SURE prgerties
prevent ed oendbégtht gidghetic, bl&cﬁiﬂdirfeleﬁﬁomh@ﬁtlb@i;ghalrmitﬁm@ﬁ'oﬁ thd ABItd fdnyain
m ni m zes oxidation and unwanted chem cal nodification of the

material i nuRiAeelpdfeitiabice i SHidpde hogsmatsrabran.tioe raigRle: cetEseReToNE
or el ectronmgned Sﬁe@rﬁ‘ﬁ& fPL G o %ﬁﬁ‘iﬁl %.?ﬁnﬁ? al ﬁ?&hﬁed HURUBLYnts
(6] , conprise

i dentifiable. host materi a can, r exanple
por ous 13l uﬁ;lﬁ%,S&t EpRErSeth Oy NikBclaptoai, sfam”nahoﬁflagzbammndmw&gﬂerfe Maserials

d i bed U 15 5, 884, 5, 035, 960 Ni el sch et al.
Journal of  VEGRAPEAER’ Thgh s o\ Liidne BasSt bbeByasa: 240,
Thus, the hOSt RS | @the?fsm’ftehﬁe hed BaABide uﬁ!lﬁﬂ@ ﬁtﬁfous[ le%]neﬁé Iﬁ@r’hs (usually

Sui tabl e host materials include porous polyneric fil (usual |
or tri-bl ocki-®oatbjerkr eopatyerass sierecenmemepinehiabasiesn sshsb@mly wentyved) or

or porous 1 TG Sefisd e RELRNo R & h s, Stich PP gBRES -3 akedls
Materi @(s, (sbe, foB8xakSe, RIDR)AL, ABHAVRY @far@fals, 1051 1¥3188 €200BY)S ExdinbRYloe

for use as faII_Q,o;l%Ee%alr\Soss]Jtlta]rjrﬁt I%rrluaslc a|Sna t he prhesent i nvention

porous host material in the present invention
- include GaAs, InP and AlAs. Another suitable host material is zeolites. Examples of
suitable zeolites include any one of the members of the zeolite mineral group, for
instance clinoptilolite, chabazite, phillipsite and mordenite. Other suitable porous

25  materials include inorganic oxides such silicon oxide, zinc oxide and tin oxide.
[053] Additionally or alternatively, the identification tag or object of the
invention may comprise a plurality of conductive or semi-conductive particles.
Electrically conducting materials include metals, such as but not limited to Cu, Sn, Fe,
Ni or alloys thereof. Examples of semi—condﬁcting materials include (poly)silicon,

30  gallium arsenide, gallium nitride, platinum silicide, silicon nitride or sichrome (SiCr)

to name only a few. According to this embodiment, a magnetic read head can be used
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_ y [%gg] tﬂw invention may also include a combination of magnetic and/or

magﬁetisable and/or conductive and /or semi-conductive and/or optically active

particles to further improve the reliability and the security of the system. In one case,

for instance, a combination of an optical verification and a magnetic verification can

25 beimplemented. Typically, the particles present in the identification layer may have a

largest dimension (but not limited to) of bétween about 10 nanometers to about 500
micrometers.

[056] In the identification tag or object of the invention, a plurality of

identification layers each comprising identification features is contemplated, wherein

30 each identification layer is readable independently from other identification layers.
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[059] In the following, preferred embodiments of the reading device of the
invention will be described. These embodiments are also applicable to the
identification tag, the identification arrangement, the identification system, the method

25 for forming an identification tag and the method for reading identification
information.

[060] The guiding means may be adapted for guiding the reading element
along the above defined identification layer so that it moves along the track in a
direction that is parallel or at least substantially parallel (as defined previously) to the

30  track that exposes the thinnest dimension of the identification layer.
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[066] The reasiontgbTeN mapagtid uéatdlﬁeg chenentl apidad; ber aﬁeaébtﬁlgal parameter
information_ 20 froma plurality of tically active particles
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[066] The reading element may further be adapted for reading information

20  from a plurality of optically active particles included in the identification structure.
According to this embodiment, the reading element is an optical reader or detector
which may read out an optical parameter such as a reflectance or fluorescence
intensity, an optical anisotropy, or the like. “

[067] It is also possible to use a reading element having at least two different

25  types of reading capabilities, for example, magnetically and optically, or electrically
and magnetically. So doing, the security can be further improved. -

[068] The guiding element may be adapted for mechanically guiding the
reading element along an edge of an identification tag. This means, the shape of the
guiding element may be adapted such that the guiding elements may be guided by this

30 mechanical guiding means along the track formed in the manner explained above.

Such a mechanical guiding element can have, for instance, a U-shape, wherein the
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20  tag to be valid, if the signature read from the identification tag differs from the pre-
stored reference signature by less than a threshold.

[072] In other words, a unique signature can be stored in a data storage
medium of a reading device as a set of parameters. This set of parameters may be
compared with a signature detected in a particular case, wherein this measured

25  signature is compared to the signature stored in the data storage medium. If the
deviation between the measured and the pre-stored signature is less than a threshold
value, the identification is considered to be verified. In turn the object as such or the
object to which the tag is attached may be considered authentic. It is however not
necessary that the pre-stored reference signature is stored permanently in the memory

30 of areading device. Rather, the reading device can be designed such that it is able to

receive the pre-stored reference signature that is stored in a remote data storage




20 tag to be valid, if the signature read fromthe identification tag
differs fromthe pre- stored reference signature by less than a
threshold. [072] In other words, a unique signature can be stored in
a data storage nedium of a reading deg%ce as a set of paraneters.
This set of paranmeters may be conpared with a signature detected in
a parti cul amedasewithirespectriotthe scadimgsievied. 2Hembivay, the réadinpodgyaradast be
the signature stored in the data storage nedium, If the  deviation.
bt ween t e 1 THOER® SRPRRIOTE] BelaieRr o en i dbaiis SPud Bdle phiget & Which

threshol d yalheis hbRhbA8PHe b5k 10 DeiidertRidd] HEMBIcPeSit Y€ hbkl ¥fht thd
turn the object as such or the” object to which the tag Is attached
may be consbljested thatepehthednvention sayadditionalipohaversered Suthyr infiermating, for

pre-stored reference si.gnature is. stored permgnent ipth r 0
of a _rea5_§i NG e e %?%eqil,] eh8ts’4’38-tad' ﬁgmg%‘%ﬁgatﬂreéathgﬁgooés&&g@ggsél}ﬁj
that it is fifbrehation MR MEudOBIn @msbaiddl baTBHENCRroSdigRAlNAER bhhadde,
is stored in a renote data storag_g 18 nmediumw th respect to the

readi ng dev &@gngia €rip A jaeemoTyt ¢iap.r Bredieading elgvice mayythbe alsa bk adapted to

recei ve the - r e_signatu that is stpred.in,the
Do oot to el Rt QTS HP SR fabdi. o Sv REtkidin Wiftode o
I n this conmexieticistrip & mahed chipat the object or the tag of the

invention may additionally have stored further information, for 5
exanpl &0 t he pri @d3bf ThaeTesspang meupangnfivibst beadaptadrie update dhe prgwstored
i ke. Such _i "Q%éﬂ Y, i pcl ' G, ' .

t wo- di nensi %%%Fﬂ%ar cao 8@ Ségﬁlggﬁlgt#@ﬁgf% irﬁp?%})r a er%gtr%lgé%% H?gg aﬁ_ﬁggate@
readi ng devief@enmysignhtuse filr adutnec eddfjzhtich theck rWaehn ssicfthe idéngifizitivretag or

oo R BAE I s L TREL ST L BT
adapted to gpR@tigedifRattie15tP M obkf ea"s%f‘%@nsgzhﬂé}f% WrethBYinfhed S of e

signature fromthe read fingerprint as an updated reference
si gnat drfe fidentifidatiomrteg.vBudhf pr abiasionchiey keausthdre okdragieridtic signature to be

i dentificatjon t or. .the object. adapted to be .identified for

onger  per i dnedd i Esaio s PRL RV uER W Sl e L PRy R dars
layer may o@gpitordtng sGENSEIENGE efféct i HaRt BiS@nb&RieAde thi@anlidentification
identification tag. Such an abrasion may cause the characteristic

si gnat ure t@epe notFeagriaed by the systam.cThyps thenglyrnamigusysem the iprused iopeel

reference SLESHHES S Bl ol abROS! ARl SHS AN APAPLAR, s

ef fect may have the consequence n - dentl I's no
recognizded ipdatedesigmbtrens th pusstotddereftyenaakignstyst dhud, Bailallichanpze evithrtime
one due to abrasion of material of the identification layer can be taken into account, thus
improving the functionality of the system, since an erroneous classification of a tag or

the object to be non-valid as a consequence of abrasion is avoided.

[074] In accordance with the above disclosure, a conventional read head can
25 be used in order to determine a characteristic (signature) that represents the
identification features of the tag or the object adapted to be identified. Examples of
read heads that can be used are those used in cassette tape players, video cassette
recorders (VCRs), magnetic data storage tapes, hard disk drives, Zip™ discs, Jaz™
disks and magnetic stripe readers, for example. Alternatively, a magnetic force
30  microscope, commonly known as an MFM, can be used. In addition, detection of

magneto-optical effects such as the magnetic Kerr effect can be utilized. For
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becomes the pre-stored signature (identification information). In this way, processing
time for reading and recording the fingerprint of new tags or objects can also be
reduced.
[077] The requirement for only a “partial” fingerprint also makes it more
25  complicated to forge, because the portion used is not required to be identifiable from
the identification features comprised in the identification layer of the tag or object
alone, but preferentiélly forms part of an independent instruction within the overall
system. This means that, in general, a counterfeiter is forced to reproduce the entire
identification layer (meaning the entire tag or object), despite only some of the

30 information being used to authenticate the object. Typically, duplicating the unused
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identifi catideftificyien tdordThd @iethbe fertbidifs {deati MatioRifeinlatiodespi te only

some of the 30 information being used to authenticate the object.
Typi cal |y, dupl i @301 ng thelcptfieptign 20 angsrant,dhe ideptikeation tagieay beattaghef!
effort nee t ej ' i.ani ficantl .
i ncreasi ngd{%ﬂgé gbg?tu%r?giajétf 519‘% Hﬁ%&%ﬁ@%&?@%ﬁzﬁ&gﬁ ggusgr@%t%‘?’ Alternatively,
| egi ti mat e instRe idenBf &dtioblextang@ndandiattidestiffatibh eagl e be hitahkd enthe object
arrangenent are described. = These enbodi ments are al so applicable to
the objidct ¥ MyBawTrGeithcdayersueia ne 5 invention, the reading

device, the idenfyghi CRiLPN . odefgr, f 1 n .
identification t Qgt)]ang&t Eepr?réefﬁ%d? ?nglgﬁrllgglré}?ngfi gntn?%ﬂl%cd;?fognfommg an
i nf or mat i onidefitft@}ion tagtdi@bjedeof thé invahiianara desmipedrelitese ethBodiments are also

identification t b tached tqQ the. object at rt._of. the
nar foviest - FRERETGI BF MeRGHFapaias & therrrine Abermia o Bieplificyign hgem,
i denti fi cat0mheRidANEBARAL arrdffcthchflentl id GRS IRGh R TofB¥adify QF%%%&%n

to the object 10 at a main surface of the |ayer structure:
Next, pref einfamatigbodi nents of the nethod for forning an

identification t r—0bj egct.~.of. the i,nvention are describe These
enpodi mencs or e BRLE TROIRRRESkih S ST Warhe BRIk RES by 10FRGe o
readi ng el esorbdi layéruridiged ctettlpi dfitlecidemiti yish Biver. [h addifién b UgeE sthicaat tan
arrangenent, and to. the nethod for reading identification_ 15

i nf or mat i onPe foBeq inrkichdbeaf keast aop ifenBACHNdayertingrangpd fhstween a bottom

manuf act ur DV k Y cover layer arranged on top of the
i dentifi caﬁ?%n@aye%ﬂ?ﬁ%feiddi tion a layer structure can

20 [082] So doing, a laminated structure, for example, may be produced having
the identification layer sandwiched between a bottom layer and a top layer, wherein
the track exposes the thinnest dimension of the identification layer.

[083] The track may be foﬁned by any suitable technique, for example, by
cutting, abrasing and/or polishing, to name only a few.

25 [084] This means, a laminated structure may be cut into different parts,
wherein each of the parts may form a separate identification tag or object. The cut
edges then contain the tracks that expose the thinnest dimension of the identification
layer comprising the readable identification features.

[085] The identification layer may be formed using a plurality of randomly

30 disordered structures/particles manufactured by forming a porous matrix and filling




be formed in which the at |east one identification | ayer is arranged
between a bottom |ayer and the top |layer. 20 [082] So doing, a

| am nated structure, for exanple, may be produced having the
identification |ayer sandw ched betweepja bottomlayer and a top

| ayer, wherein the track exposes the thinnest dinension of the
identificatpaes |dyére pofBE] mbhex twile ksuitehlebenataiaie Ilsyeaten\sasiuidisabdeecd
techni que, for, ex A by <cutting, abrasing and/or polishing, to
nanme only gs'lf“éw.f %@%4] This nmeans, a |amnated structure nay be
cut into differepBspashsh a phiBELhudache. of sdiie vbady thaviﬂgya i&r &8 Andomly
separate identification ta% or object. The cut edges tThen contain
t he tracks dipabuiedporss, map et theadentidicatorslayer, d¢r exampletidribe porons mahix
| ayer cqnpri sj the readabl e identification features 085] Th

i denti fi%catllséirll a?/ear mr?%}e B 0% BRRES bé? %atteéw]&l hils allrhletvfldogf it o]rﬁag toélbe
di sorder ed mbdulsfidir 66 tpaateete® $igiah taa ChbhpEtestihel gt pitht AeBOE® Wom the
matrix and filling 21 pores of the porous matrix wth suitable

mat eri al t onEprEatien ke O slothg eeeps material tis pesmsgreticdndshe powgs presiilded
a porous ' =P | 4i [ f adom y

di stri but g?%%?eggﬂpaﬁ%@f%%%vﬁﬁlgg% n ?éfo?%%a%l%tgsta})%%e[rt1 or exanple if
the porous matripP87h dtermadeclof tie idegtifitdtionostrusage ahiys dbl @anrh@iiedl by
and the voids or. pores le ,cl] to the nodul ati on of the detected signal

that cdfprigudanting l?qsﬁﬁé‘fug P S Ged fromthe infornation |ayer.

O if the porousioggf e[dce+rd' tla%ﬁ'@l%%ﬁﬂlént,amtah&?caﬁgrd?s?ﬂﬁggd bdrhd Rhent
or at least partially filled with a magnetic or nagheti sabl e
mat eri al . [ @8#@pladtaddonathat/ledvg thanteen tenmiblly emterled istypivellynsednfby fdyming

manuf act ured b j.npl antj ng i.ans in sai.d |layer ,structyre 088
Accor di ng. ¢ e B BT 8P SnduR SRS o il S i gutiem
of i npl ant eghajcQétnce b%plihﬂmpieh%s%m{eﬁﬁm%hwm%nDeal ed is typically
used for formng the identification structure. This random

distriBétion | B8%kshitengiveiséha dauimation atresiarony of menefattimsdaning
e A R
separation of arf0peM secdrtimglio mds ympediiEat, a tiv0 PBhseAgstafindks nged for Fdtn$ng
embodi ment , a gyttar\,l\gn t?lgﬁ %hest)\lzvsot lfhrgséssarg iﬁgmgt?éaug%%&&%d. One of these phases may
be removed and the resulting cavities (or pores) are then used as locations where

20  material for forming part of the identification layer can be introduced.

[091] An embodiment of the method for reading identification information is
as follows. This embodiment is also applicable for the identification tag, the object to
be identified, the reading device, the identification arrangement, the identification
system and the method for forming an identification tag.

25 [092] According to this embodiment, the guiding step may include guiding
the reading element along the track formed form an edge of the identification layer of
an identification tag being attached to an object.

[093] In accordance with the above disclosure, the invention may be used in

fields such as:




a layer, and then the two phases are automatically separated. One of
t hese phases may be renoved and the resulting cavities (or pores)
are then used as locations where 20 material for formng part of the
identification layer can be introducedyy[091] An enbodi ment of the
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or copy). by design. This is _achieved

expensive) t roduce
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smal |

features (such as pores and asperities) and having an essentially in-plane structure of
20  the identification layer, in combination with the reading of the track that is formed

such that it exposes the thinnest dimension of the identification layer. In this respect, it

is also noted that the appro'ach of the invention to expose the thinnest dimension of the

identification layer ensures that many of the particles are oriented out-of-plane with

respect to the reading. Thereby the ease of reading and the difficulty of reproducing
25  the features is increased.

[096] The invention provides methods for making naturally or self-
assembled disordered identification layers and structures that can be read or detected
and hence provide a unique fingerprint and signature. Depending on the choice, these
identification layers can be robust, inexpensive, mass-produced, and tailored to a level

30  of security.




features (such as pores and asperities) and having an essentially
i n-plane structure of 20 the identification [ayer, in conbination
with the reading of the track that is formed such that it exposes
the thinnest dinension of the identifigation layer. In this respect,
it is also noted that the approach of the invention to expose the
t hi nnest di nensi WA7bf Thenepproath mprovfidesafor aeryl thineidemifaties layhmst (Adoen pelofy

the particles are oriented.out-pf.-plane with . respect to the readihg.
Ther bby. 1 heo BADE GRAPaRATAGS bivdeih Eanet HEtPrighEp WEsr boperHaros: Tk
features i sshdllekedigRsiol P&Mkidertird PSR th® ImiX o @sntidRAINMR 1R graphy,
maki ng naturally or self- assenbl ed disordered identification |ayers
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smal | est di; § i rggmﬁ; i m fos.6 i I
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patterni ng ¢xptdimédabese she imatesdeqpsibléNitherstvmgrfathb ydendliestionolaydryakifines
| i thography, or focused ion beam.|ithography .that i not_suited for
hi gh v&f%ﬁ methe gk St 5 %W?gsfgr FgERCR he 1%9%@@&?@3{(%_%%@%&@@
of the i nvepii-AR, LYY l@@nt?ol%f‘th@@a%k shameshd feﬁ%ﬁe'll&e&i%'a?ﬁ W ogftl’ihr

exanple, aTelatively long narrow strip of material). As explalned
above the shegermit. exposabl e di nension of the identification |ayer

defines 10 the t k that i,s forngd for readi ng. out e

dent 11 cat i on 1097LAS B G e’ Be 05, 1 st aad pommmen g =
of the traciascdt Revanehat @bfagith® tHeOfciirbit BRbhBRtndGhO ffireBrint taken for
fingerprint. [099! As can be seen fromthe above, it is possible and

conmon 16n adeifigation anrmoseselo takelashtahidiffergnt timey and lesatiens: iFegsrpnpla:
and the fi [ t fQr. | dentd f.i ion S .

pl ace at d?@%ﬁﬁedr#% gi %ég%én(gﬁ?%%gta# gﬁesﬁr%ogeﬁéﬁgn%ﬁgégﬁnﬁ%? %‘g hﬁ?ﬂe%gﬂ the
tags or objs@giasuresunclobtadiadsindsemnéd d0a datastovhg: hediain teforakies tagd treobjects
signatures are obtgﬂ ned and s{/@qreed on _a data storage nedi um before

the tags orBfRYFres ioaihe el pLbrdas b therrbierd spchots ¢ qeeditaggrdporppny or a
obj ect suchyjgsiosd MifiHk cof@atly GAFRARYEIQ oficourse the signatures can be read where

20  the tags or objects are manufactured and the reference signature could be sent to a
remote location and stored there). In case of a tag, this tag user then affixes the tag to
an object to be tagged, for example, a credit card or a diamond, before distributing it
to its customers. Similarly, in case of an object, the user such as a credit card company
may store further information/content such as credit card number and the like on the

25 raw credit card containing an identification layer as described here. Or, in case of a
data storage media such as a CD containing such an identification layer of the
invention, a user such as record company may store music on the CD and then
distribute to its customer. This customer may then obtain the second fingerprint and
compare the obtained signature with the pre-stored reference signature (which may be

30 stored in a remote data storage medium) - in order to verify the identity of the object.

Alternatively, the tag user may affix the tag to the object prior to reading the tag and




di anond m ning conpany (alternatively, of course the signatures can
be read where 20 the tags or objects are manufactured and the
reference signature could be sent to a renote |ocation and stored
there). In case of a tag, this tag usempgqthen affixes the tag to an
object to be tagged, for exanple, a credit card or a dianond, before
distri buti nglerea ert syndl the sigetwerty e dSiarstdragd medinm (bhewiseftheinbjotsjueertmay
t he user h, as credit card.,conpany . may store further .
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obt ai ned S|gﬁ'taétngarwbjehtthe pre-stored reference signature (which may
be 30 stored in a_renpte data storage nedi in order to verify
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the to reppte | qcati wher e ref erence signatu i.S read an
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i nformati on lhﬁall@ybt@ '?ﬁﬁiioh‘ﬂyt BgtrivRte %rcﬁle%' gRatyy %Jgh@ﬁ% aort %%g%tm%ﬂlé

obj ect of |nterest and is stored on a data storage medi um for
subsequent q:@énctnchmcmtmndlm‘tlveheoptagllmactmqmmdes[ 0100] In this

cont ext, enbodi the thod for. re i fication

fentures i an opi, Rimt (e Tolet S e bdi e SPE e iflbk B cqmpries

fol | ow ng. ﬂ&éx&ﬁﬂungm qmt SO ATRRistie BT @ midinbRd fibld del@qleafsf fFbAion of the
randomy 10 djistributed particles that are included at

pl ural i

| east 1r5ypa%dﬁntbfica§an dayea ohtthe fagaet B qbagrer Thereby q)smﬁca‘iq wgmtlc signal is
randonly di ted o

conducti ve ?)ﬁrtglgg% @o ug%él (/él?%rl&&ﬂp fb'agfalgagg} 60 zft m%%)é]nop
t he case whmagnatiegroat hmtepiat f[lﬁﬂhngm‘sewhs&dl hhbeastemhnengf ﬂ&ypmﬂpbmtsm a
determ ning at |east one characteristic of a magnetic field of at

| east a por PAEIFUSMAFERL 15 j dentification |ayer of the tag or the

obj ect. Thereby m15pethd feﬁdﬂggﬁ‘%l bCareaNBhe bRardRER TR thd Hlagﬁétfc e 6f
the identification l'ayer nmay cornprise a substantially non- fagnetic

host maler i ik pestiamnef tho ndentifimkteamelapierathat is dgghly dapendentt drethealisegder of the
contain a

identification layer. More specifically, the disorder may be related to at least one of
the properties of the identification layer, for example, size, shape and orientation of
pores, inter-pore distances, percentage of pore filling and crystal orientation of
magnetic material in the identification layer. For example, if a porous host material is
25  used 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 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 possibie

30 to use an identification layer with a disordered structure and also vary the percentage

of filled pores or (in the case of magnetic material) the crystal orientation of the .




magnetic material. [0103] The reading may be at | east one
characteristic of the magnetic field of 20 the portion of the
identification layer that is highly dependent on the disorder of the
identification |ayer. Mre specificallyg the disorder may be rel ated
to at |east one of the properties of the identification |ayer, for
exanpl e, simeterishwjkinghel tagy farexamplen Thé abgsrmaspertien which sre belinsnimibaed

f AL d. | ' ' f [
at or ol i nit REC e AricPhgEponThe BT B Bf me FERE e b oo

materi al i scodbidefedds ibgreel Sa¥ed@6mecan be a characteristic of the host
material alone. As an exanple for this, a host material can be used

that has di f f er elfd04lolneong emaodiment; the édapbifieatipinsleyerde subjeetedita anagselis
of this teLiyal.. . ]| i i | al..
s ol oo poteiBprid i if JeABAib o resf a4y BaBEElC G PEpAR ricld
di sorder i s(tls sighal}l obygaidvmiryemgf theetrddkl In dds dapodiencdt, théenapabtty inaterial
within the pores. Iélﬁn:%% of course al so possible 30 to use an

i dent i fi cat VBRI thy REHIORN 13y do Fefbbe deagngtizasy wdgh theamagnelig figld hefore
per cent age i4; L . i L e
crystal ori %a(r%{lé‘tgédg#ggrflﬁ) é;ﬁ%ﬁ:fgés t?jr%t%éé %1&%§@h$%1a?%g%?éag§c o%%é%%ﬁfgg'
The above pFapbistpugssehd cifaanbiialseen iphdmaegedeotsanpeta fielddiaadredsed ton
the identification |layer of. the tag or the object n al so be

consi _dg!lbed f&gn%%ﬁﬁé%@d@enﬁlﬁ_@@%may pTHsHes |tﬁlﬁt<9’_ﬁ%d°uef-‘fﬁﬁx_aﬁ ¢ biriygagnets, or
i denti fi cathemdsAURS fidl§ oBhthit8E ke JoRnBidiRYBShbMations drehdinBEi OF to
each determ nation of the at | east one characteristic of the nagnetic
field (the sign@l§sloh vaedepbediment, othet iethadagk. further hiteringbrdéording)

the magnetic.material .. within t.he.identificati | ayer. can b .
romagnet i e URAGP fhaendbmittator 1uPEOh e f8 or dbe ABFE RERmlyea. Tis
i ncreases tAeinpge@irdiagf bEintorfia@b@ka0be Hbige by atkndiBinLMs ndg@aEd Rdterial
For this purpose, a uniformbut also an inhom)_g]gne_ous magnetic field
can be l¥sedhilois presentndgin exqmpie He aj goup i 4fi partitlen intaypoled loapings of Hat

produced by, 'I.Hﬁ!é-rﬁ %&R? i J fr
sol enoi ds o(}e?%:o I %g}? |61(1) S0 hﬁn%%%@fl gé El‘f%%(g?%fntﬁgfﬁjgaé%b%glﬁr%ﬁeﬁl[taggﬁtﬁe@p
_mét h;)_df of Ie_:]edti‘ijeﬂlysctond?cbt?lgﬁ mmtm'aﬂion?%r a bogﬁhinmmdnt o ththlef_E malzpr%ach_?_sﬁ_This
identification_ |ayer o e_tag or e object is conte : is
storing (re€EPHINegYRE Hrﬁ‘ﬁgebhbgqlmr@aﬁo e ﬁl&héetsvmﬁ_ﬁ%"% e dgiepment or
magnet | ¢ mojighialeil Srkhals fis: MigdfRkiog| O exanple, in a group of
particles into poléd domains, or by determnining through patterning
groups 28f parti cl0@86loThe hbote aukother objetiaj featmagpnatd advaotages of the present

invention will become apparent from the following description and the appended
claims, taken in conjunction with the accompanying drawings in which like parts or
clements are denoted by like reference numbers.

[0107] The invention is further illustrated by reference to the following non-

25  limiting examples and drawings, in which: '

[0108] Figure 1A shows an identification layer of the invention in
combination with an optional covering layer on the top and bottom of the
identification layer as present in a tag or an object according to the invention and in
combination with a reading element used in the invention,

30 [0109] Figure 1B a side view of an identification layer of Fig. 1A,




el ectrically conducting) material or by a conbination of these two
approaches. This recording step is preferably done prior to the
first determnation of the fingerprint or alternatively after this
first determnation. 20 [0106] The aboyg and other objects, features
and advantages of the present invention will becone apparent from
the foll owi ng deBdd{pFigune il shbwes agup ededtiticatiohaamagemakieac¢onding to one
conj unction r\rllx%('g&l thte é:og%gln ing drawings in which |ike parts or

el ements ar 8 AERGER S e ef erence nunbers. [0107] The invention
is further ill usfoiaieHigaye 1DfBHRBGE i&@hﬁh@ti&rpﬂtﬁa@lgﬁlﬂgnt%ﬂordﬁé tol ddekbity
exanpl es and drawi ngs, in which: [0108] Figure 1A shows an

i denti fi cat ¢rabodigpeiofdhe inkentiodventi on in conbination with an

opti onal: coverin h p,.a .0m_of i ifi.cation
| ayer as5 pr esent ﬁlllélfgﬁ 3893? Sglﬁgvgbﬁne@g m?lfg%%? |a?1r6n %egf etnﬁeag‘l’%%nelﬁttﬁo Oglﬁrd
i n conbi naghbedimehtofahg @aeitioa, el ement used in the invention, 30
[0109] Figure 1B a_side view of an identification |layer of Fig. 1A
26 [0110] Fi gur 9113 Eigytes M shawnt a j abagst oof 4he dny At a%etinglithgond
one enbodi gRH4; t [ ion, [0111] Figure 1D shows an
identification dé@%%nggghr%%&g%br ding to a second enbodinent of the

i nvention, 5 [01[D214]FFigurelGH) shovs amisonebaid vikvosld g carobjsegecmenting to

accordi t o anpt her odi ment qf i nvention, [0113] Figure 1F
cECor 00 0y MBSy STROS EEDL oL L0e Lienticon, OLLS) Lo e I
I nvent1 on, {rig\gf:bﬂhé:tbgﬁilgj%ctlaﬁ(l'r):atﬁx@&@zi&rhcb&‘a{f@%'tl?atﬂnﬁ&\ﬂiﬁ{en?} tag or

obj ect according to an enbodinent of the 1nvention. Fig.1E i) and
Fig. 13 ii) al so WAY Bigurotd shbews i taading elénaent being keannad)Aabssabe track

di ng devi ing to that enbodi ment, 115] Fi H sh
e O “BAPRE et Rk SIRRh R el A I e LS ¢
shows a rea&i}@go@bgﬁgé]ttolg@it%kﬁoved over the track in a direction

parallel_ to the track, 15 [0117] Figure 1J shows a readi ng el ement.
bei ng fSved overlOdkd KFignrs 19 shaws gireading glemestbeingmaver| avep eatrack i 2

‘to the trackection “substantially parallel” to the track,

[0118] Figure 2 also shows an identification system according to a first
embodiment of the invention,
[0119] Figure 3 is another view of the identification system according to the
20  first embodiment of the invention,
[0120] Figures 4A to 4H are views during a method for manufacturing an
identification tag according to a first embodiment of the invention,
[0121] Figure 5 are light microscopy and electron microscopy images of the
identification tag manufactured according to the method of the first embodiment of the
25  invention,
[0122] Figure 6 is an identification system according to a second embodiment
of the invention,
[0123] Figure 7 shows views during a method for manufacturing an

identification tag according to a second embodiment of the invention,




[0118] Figure 2 also shows an identification systemaccording to a
first enbodinment of the invention, [0119] Figure 3 is another view
of the identification systemaccording to the 20 first enbodi nent of
the invention, [0120] Figures 4A to 4H,are views during a nethod for
manuf acturing an identification tag according to a first enbodi nent
of the inventi on[0124]1Righrd-8gshoevsSa aiiew |af gimt opticnab step pdurmgdihe | rmethod rfor
m cr oscopy imalg,gs of the. ident.ification tag nuf act yre cordi
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Figure 6 isipashtigdentification systemaccording to a second enbodi nent
of the invention, [0123] Figure 7 shows views during a method for
manuf act uri ng anl012%elignf¢ 2 shovwona rreditararbastéxagplefon as ebivgtiacentsibnl toean
of the i5nventi gm 2t7 61];0124 . Figure 8 shows a view of an optional
step dur ngPHERERHO P BYMIRAUf act uri ng an i dentification tag

according to the[o3zslongurEOAl WEINC SHow! iaentifiAMEN §ys@iis dfAeRlvefidbaged
shows a credit card as exanple for an object according to an 5

enbodi ment ¥ readiag oh¢ Engerprint qepiyod from anledrigd sharectariaics how
I dentification S@é%ﬁ?fi' RI‘estﬁ?\I forﬁt\ﬁ%]éﬂo%nid%&isi?c%%ig? ?%stﬁelengs?(')t'l}gi%]er?tﬁnglﬁlir&

fingerprint deri man el ectrical charac
11A to 11C shiew deglding,i fi cation systens of the invention using

optical reading, 10 [0128] Eibgures 12A to 12D _show identification
syst ens-laccor di ng128 ¥iguresj RAdei BP sdpwgideaificatipe aystgus dicsgrding iy the
[0129] Fig 3 1S: I 1f) | rrangenent according to a
further e%gﬁ%élﬁlng&%cﬁgﬂgﬁggﬁ%%? 0130] Figures 14A to 14E are
views during a ni@l2@dFigore M@&nisf actidentifigatdon afrhngetent iakcadingotd tafiirther
according to an.enbodiment of the invention showm in Fig. 13, [0131]
Fi gure 15 i?nbao%flﬁ%o S Y UWORet hod for manufacturing an

identification tREIGECAGHAsUA B PATREHRA idﬁﬁﬁé 2 Réthdd ol Iﬁé‘rﬁl’ﬁdhﬂ{hg an
15  identification tag according to an embodiment of the invention shown in Fig. 13,
[0131] Figure 15 is a view during a method for manufacturing an
identification tag according to some embodiments of the invention,
[0132] Figures 16A to 16D are views during the method for manufacturing an
identification tag according to an embodiment of the invention, whereas Figure 16E
20  shows a cross-section of a tag made using said method,
[0133] Figure 17 shows an SEM image of an identification tag manufactured
according to an embodiment of the invention,
[0134] Figure 18 shows a CD as another example of an object of the
invention,
25 [0135] Figures 19A to 19D are views during a method for manufacturing an
identification tag or object according to the invention,
[0136] Figure 20 shows an atomic force microscope image of a phase
separated morphology,
[0137] Figures 21A to 21F are views during a method for manufacturing an

30  identification tag according to a further embodiment of the invention,




[0132] Figures 16A to 16D are views during the nethod for

manuf acturing an identification tag according to an enbodi nent of
the invention, whereas Figure 16E 20 shows a cross-section of a tag
made using said nmethod, [0133] Figure 3§ shows an SEMinage of an
identification tag manufactured according to an enbodi ment of the

i nvention, [0134]0188hhigurds82%A¢022E aGDvies satuning er methadnibremarufagiuring an

obj ect of thg ,.knvention 5 [,013 i gures..19A to, 19D are views

dujri ng a neffﬁgtdﬁ(f% n&r@nﬁflb%r@rtétpﬁlﬁﬂd}?ﬁle?agﬁ?ﬁlwe E?f%ﬁmtvﬁ 'Br obj ect
according to the[(13YpRidu@ss 234 1683 DRirg Wets2ARrmB AVWRcBBd FrOmhsufh an
m croscope i mage of a phase  separated norphol ogy, [0137] Figures 21A

to 21F are ifceinEcadon tagpcaondistgo aef anothen embadiment elghe investion,

identification t ' t unt her . enhbodi nent. of the

venti o 2a | BA4EFFRELY 34" Suf 25 e FRE R MirPloch® Ampegn g e
f or manuf acidentifigutian thgleniufacRadd adtotdific 8¢ G B dt¢f tHeteniddinhelt of the
enbodi nent of the invention, [0139] Figures 23A to 23D are views
during a e PHERIAhOTR AR Fige L3 | ng an identification tag according to
et anot her enbogy . t thvent.an. .01 L. gur . angd_ 2
}s/how atomc for ng qunﬁgir}%gg%pggi ir?agagls 113%{?1%%1&1} dé%ﬁgF Ilhgrgt %%%&?lé% _qo ne
manuf act ur eembadiment ofghd mvekteonpet hod of t he enbodi nent of the

i nventi.on shown |j ﬁ 23, ,}0_141] Figure 26 is an jdentification
ar r angerent accol‘ﬁf‘% B SnBodieNefiise nact o gRanufgptyreng, she
Figure 27 i Qlefifidagbh GiahSdnéht TRENAR of BT thERMHoBHht: J79nd lfi‘f‘ven‘i'on shown in
identification arrangenent according to the enbodi ment of the

i nvention shigwd7,in Fig. 27, [0143] Figure 28 shows an identification
syst em accor di ng it anqiher enbodi pent. of the invention, 15
e Brgur e 2ouREeaRe HacTomsr Bh en Ty o enlot cffoiing P oyd pother
anot her  engasbdi@eht Ffthd M@edtiaent i on, [0145] Figure 30A shows one

enbodi ment of a reading device of the ]
15 [0144] Figure 29 shows an identification systems according to yet another

embodiment of the invention,

[0145] Figure 30A shows one embodiment of a reading device of the
invention, whereas Figure 30B and Figure 30C show two examples of objects tagged
according to the invention

20 [0146].Figure 31 shows a the formation of one-layer tag according to one
embodiment of the invention, it also shows an isometric view of said tag, .

[0147] Figure 32 shows a cross-sectional view of a three-layer tag according
to one embodiment of the invention where the face of the tag containing the track is
now planar and the top and bottom layers are not symmetrical.

25 [0148] The illustrations in the drawings are schematics and in different
drawings, similar elements are provided with the same reference signs.

[0149] In the context of this specification, the terms “individually tagging”,
and “identifying” and their derivatives are used interchangeably to particularly mean
marking an item in such a way that it can be distinguished uniquely from other items.

30  Although “watermarking” and “barcoding” may be sometimes used in this context,

these terms generally refer to distinguishing a group of items from another group of




i nvention, whereas Figure 30B and Fi gure 30C show two exanpl es of

obj ects tagged according to the invention 20 [0146] Figure 31 shows
a the formati on of one-layer tag according to one enbodinent of the
invention, it also shows an isonetric ypew of said tag, [0147] Figure
32 shows a cross-sectional view of a three-layer tag according to
one emnbodi mégms, cﬁgtawbanlmv‘@nwatgnnameheungheh%aeei'm atl%be matg, bohitaloss mgt

the track i now, pl anar and het om | ayer

symetri caI§ %u[‘ fBiBaq’]ﬁle T ?}EtP (sam h%e%l?’ Wlbr’?ﬁ%l g?s ®Ihe  terms
schemat i cs ‘ejadnierfeid?, Faeenforge i R y” &k hddantepdaiBnabl,. are provi ded
with the sane reference si [0149] In the context of this

speci fication, tHd5Plelagcer ﬁmwﬂu@mayowa@@ﬂ%ﬁon thgiventiparis pasgrl 9g-the
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mar ki ng an | in suc dIS I'ngur s ni que

from ot her ¢dnqnﬁ1n§dhe/drtrﬂmegctenhﬁladtmnrl’aydm ”ach thaikhe Hﬁbﬂi&ﬁhdrrggoﬂ&yreb)@or
sonetinmes use n.this context these terns generally refer to
di st i ngui shPiRgeh alprgRdras ﬂiwcteﬁeosei %t@ﬁwﬁ@m@ﬁe&ﬁf&e léeltlﬁceewayer(f@

a banknote wgt, !‘Eﬁ{éés%L ueaa m t]h) tint fHRM:5h ‘E@K%d%% fhe rﬁ!ﬂ%osb of 4@ Sity

not dlstanU|s note I ndividu genul anknot es.
The terns Vedicatier.f €he' mvérftaisei‘qcogliimcbehatambh @opdisordar eisudificult to be

i nt erchangea 150 r dance th bove, ex Ianatl 0 t he
| vent Hah; reRDgRAO I S G Hiro St SRR iy & B, i e
(i nher ent| yphirfestl EmeRdioPer e ﬁieﬂnﬁéa%h%et(@) ARarePb:gRked HOMRAAINE! Ng one

or nore identification Iayers such that the disordered region is

read or probed HIBHgBA “taysd kltﬂma@rtleulpdseseanheomﬁhmgehm idinagnwi @rinbin

i mger pri nt R iy I e i hBS M7 g Ty B8 o 1u10m0,

verificati dsut ptbRrably €11001180 re GeeNEZ Q'lﬂleltehi@t h§\kl§\har anélins@l €8rthe Jarger two
difficult tg be 10 intentignally reproduced by deS|gn and the

resul tilvg f ‘ﬂlﬁlj’é$1[é¥§ﬁ‘?tbe|e§u%lé§§m%t read, if the thinnest dimension of

the i den_t i ficati %]a'r E(agbroaéh @1‘% ﬁ*}e Eﬁ@)ﬁ%ﬁ? Rgﬁ)erﬁt rtﬁﬁdﬂhQQder%n(}%:?n n Iﬁﬁzer

"layer" it is pa meant somet I'S narrow
one di nensimay bbm‘secbbotfenmavrmniomv teRendechetripé (oacky) ;qmmmgltlye edmplerisics exdd

however . ndHEEH YororyFrtral BEAtoR HpE S dieiiSh BT bP s BHOHRPRY It is
legéﬁ'?;[ . E:gg-x?:e;dnnt H@iyn% @Bﬁét@%ﬁehﬁﬁrt@ﬁcﬂ 5@9%5@&} ReBhblre tBRice {(B®h as an
20  ultraviolet lamp) and a mask (such as a master glass plate coated with an opaque layer
of metal in the desired pattern as either a positive or negative image).
[0153] Preferably, the identification layer is of an aspect ratio of typically at
least 1:10, but more preferably 1:100, with the narrowest dimension being typically
less than 1 millimetre, but more preferably less than 500 micrometers, 100
25  micrometers, 10 micrometers, or even 1 micrometer.
[0154] In the following, referring to Fig.1C, an identification arrangement 100
according to a first embodiment of the invention will be described.
[0155] The identification arrangement 100 for identifying an item 101 as an
object to which an identification tag 102 is attached, comprises the identification tag

30 102 and comprises the item 101 to which the identification tag 102 is attached.




may be used to forma narrow, extended stripe (track) avoiding the
conplexities and expense of conventional photolithography. By
"conventional photolithography” it is neant using a photoactive

| ayer (such as a resist), an exposure ggurce (such as an 20
ultraviolet lanp) and a mask (such as a naster glass plate coated
with an opaque | EM&6] The idmtiﬁcation tappd Odefor ndsuitifyang drentters 161t thewhigh the
positive or tive ] Preferabl the i.dentificatio
Paver 1s of ACRRE FI0Fs FaroR ol i B iotlsp apt G e Aopegtile
preferably iied@fcativh tidyck 63 ﬁﬁmn@al@ﬁienﬂﬁmmlMn’ﬁ@tndiglstm&ut&ﬁlﬁrum dt 9&st
than 1 mllinmetre, but nore preferably |l ess than 500 m croneters, 100
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according to a |rst e Ton w escribed.

[ 0155] The idéstifidafivn ddyiedin sichangenidttthaQ 14261 sdntkeof theeaabrNdédtHvadhl
as an object to which_ an identification tag 102 is attached,
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identification tag I denti y|ng rcht
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conprises a readabl e e atiqon |l a 103 .in
dent | fitbat PR HOHREE 6#47{9 R Hiie s Tofiw&flm%a&e l@ﬂsﬁeﬁ@& 13¥ert he
i dentification |pfitey Eot%efidén"cﬁ%i&lcﬁql@gfl‘w fh%algﬂré?gu{l&ﬁré &ﬁﬁﬁds@é Gabp Ber

features is fornmed such that said track exposes the thinnest
di mensi on 010X amanged et $afid a:@nhﬁnatioayl@yen and wphiomllye(ihthe iteatification bgyst

f th dable identi f i ngf ul |
"eadabl e {10 RLTCTEIEAGPol RESERBREORoY ABOtERERET 194t on Iayer

The identificati ﬁnSS]ags v $n B e SAlfibitadn thBQ oD @@H&dcﬁb&ﬁi theftem
tag 102 is attachable to the itemor object 101 such that the

i dent i flicat | Unaf adntinesriaee of gaidnlpyernaisiuigf W thjs pabedipleat. ftheieg hPS is
thinnest di ﬁ?a@ﬁécp B OfBezt(nge gﬁfﬁtdhEM Ei{e'nf)ri()ll ¥ Ckuch Loﬂlﬂerl fhaf l?l?e thlnnest

identification tag 1 ayer truct ure conprises a top la
105 arr angeﬁnmnsmnlotﬂ thediéattnﬁdattat lagrar isayentedemdalleptd the abdiy r((tatioﬂahe:us of

identificatjon |.ayer .require, further support, for exanple)
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102 is attaghgdipo the item 15 101 at a main surface of said |ayer

structure. In this enbodinent, the tag 102 is attached to the (here
cylind@lcal ) it ef39]1Inithe fallohvine, wefarreng toHig.1Dhan idehtfiention arrangement 150

according to a second embodiment of the invention will be described.

[0160] The identification arrangement 150 differs from the identification
arrangement 100 in that the identification tag 150 is attached to the cylindrical item
101 in such a manner that the thinnest dimension of the identification layer is oriented

25  perpendicular to the main rotational axis of the cylinder shaped item 101.

[0161] Fig.1E shows yet a further embodiment of an identification
arrangement 100. In this arrangement, the identification tag 170 is attached to the
cylindrical item 101 in such a manner that the thinnest dimension of the identification
layer is oriented perpendicular to the circumferential surface of the cylinder shaped

30 item 101.




di rension of the identification |ayer is oriented parallel to the
main rotational axis of the cylinder shaped item 101. Fig.1C al so
shows a read head 111 which reads the track 110. 20 [0159] In the
followng, referring to Fig.1D, an idenyification arrangenent 150
according to a second enbodi nent of the invention will be descri bed.
[0160] The i dent [(l62hAcandiaghyaogeabantagdof tie fifvengorf 1sdimat tahag can be applied

identifi t] . t, 100 j t.hat, the .identjfi ti 50 i
bt tached. ol hiseByhfiER Baldonitied BoRull SRR TBeED FRAL fe fack of
thinnest di mengieaifidtion Neydrdigndxipbécdaln Qichl ayRinrcs tRdti @NU&GHL séBe of) the

perpendi cular to the main rotational axis of the cylinder shaped item
101. [ 0161] identfication Heatrey are enly neaninsielnsedible fomotheghinnest dimension of

id i fi ' 00. .l n thi . .
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| ayer is oriented perpendicular to the circunferential surface of the
cyl i nder shipé@ae abmegionbig patof g edge péong mecstien sige o1 alse aronad she wogrers

yl1 nder S5 1S ; . R B
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the identi fincattihereit apetheiidermifipatarinfonmation can beraéusinpatic feadink eRstent

some of) the. identificatjon features are only meaningful readable
from tHe t hThf ?#a?‘h%wﬁ BRPpioaly ﬁ%vqr%cg%uﬁ'ﬂﬂ b SXBYHHeBRqeH IS fetigon
not ed agai NiftidkeléhnfidfolhiftioR RN SUAXR! RhdOfor SIRBH, Mritard haketic read

possible to read a part or the entire exposed tr for exa ,
readi ng al omgdonlsfillaabparte refd date tewyegh aathongowmeagenti¢ petendiye layeraingdoa

around the corners .or the entire sed .periphery of th
Mont 11 ca PRy aiadihgievide s RS Feaa RErou BL ighnsbaref fover ayenifs i
i denti ficatiepiveRy @hiBR! MOALANudRIdEDY WS Nehtofndagiong qherFRMGLAhe
i.e. the track could be physically covered, but still be "exposed"

under ti¥i s Wertififatipp fayer psadnia the inseatien Farf e heriadowitbiarnsetiiedt obe teg s
For exanpl e,,. net | | L1 le to read
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| ayer even if it is, relatjvely thick. T As illustrated by, the
enbodi ment SIHRAT ?W"ﬁegt.l“i éenElﬁL%@“PB featass torinfaencsthg dgasl ﬁ%b‘?@ﬂq‘fﬁtqdr{énd
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part of2& heembedded one-layer tag (of dimensions a, b, ¢) within an object (of dimensions x, ,

z). Further assuming that the identification features consist of magnetic particles.

Then one may “access”™ the identification features by bringing a sufficiently strong

magnet up to the y-z plane of the object. This magnet will influence the magnetic

signal of the particles within the identification layer at or around the track, but the

25  particles’ signal is only meaningfully readable from the track, i.e. although they are
“accessible” from the y-z plane, they are still only “exposed” by the track.

{0163] In a further embodiment of the invention, the identification layer is part

of the object to be identified. Such an embodiment is illustrated in Fig.1F. The object

101 comprises an identification layer 103, a top layer 105 and a bottom layer 104.

30  From the (circular) edge of the identification layer 103 a track 110 for reading the

identification features using a read head 111. The track is formed such that it exposes




identification layer is accessible. By "accessible” it is neant that
it is possible to excite or activate the identification features to
i nfluence the signal that is detected (and hence the fingerprint
that is read). For exanple assuming thgy Fig. 1G shows an 20 enbedded
one-l ayer tag (of dinensions a, b, ¢c) wthin an object (of dinensions
X, y, z). tAathiheest dgwensiongftthatdentibicatide dayef ix stdhonmbmatr thad sit dostssonte

of magnetic rticles. .,T one "access" the.i tification .
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sueh & Han B sbavag CHOg3EGOtgR REA tagrOryabiect Rgt FedmE Rl @eéﬁleﬁ fo one
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of the identification |ayer 3. Fig.1d1) shows a“perspective view
and a si de showw infenkrgadidoim onabe oighbfifle of thadtpwreli hythiscasachembedainkh
of the 5 inventi.on.. In thi.s case t.he jdentification |ayer 103 onl

ext ends t o SARHEEDeRagnic relisliod® oALPERY iPEFA HGOTRE® G Ok e Ol
face only. fiie srethsiess P61.t Nak dimemidds, EOVRIERSD” Q¥ RAREPLLFID YR) bayRS
121. Al though the protective |ayer 121 physically covers he track

110, tHé t rigenification layer 103 areshstyaeia the Eavei fipre G tinmeasirehis the thickesss
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of a tag ordisthpeedictostd the erpaed gudieranhe Aleatficktiog liyer ané thechdpirahingpof

of the invention, The material 160 containing the magnetic particles
is shown i e@ﬁf‘%@@@"?‘ﬁ?‘% CPRETYSIPtO1si de of the figure. In this

case the materi ai1440e®88¢ 8f Hxiogﬂlgtzhl%aﬁr%ﬂ:ﬂ%% ﬁcrgfﬁt:jl %%%Sr%%ta}résﬁa% in Fi%

planar instead it contains one or nore out o usions 16
The di @€nsidhd, Fig1Hashdwsh'reddissg elefmenteldOibeing garing)l ink salwdodh pattern over

Irrgggh:' Lidcgtsé I't(:r)ncétl ][al ?Lﬂ%gvg@ﬁ{ 53 tﬁg QU e{rga its h‘_]e’. f+lgeusrcg.ﬁ paI—Jt?ernF{ n'f':g(i' n(i)t%e confined
‘ to a saw-tooth pattern, but can be any desired pattern that is able to cover the area of
the track containing the relevant identification information. Likewise, the reading
element 120 does not need be of a smaller dimension than the scan width but can also
25  be ofthe same or a larger dimension of the scan width.

[0165] Fig.1I shows a reading element 120 being moved in a direction parallel
to the track 110. In this case the width of the reading element 120 is “j ” and is equal
to or preferably exceeds the width of the track.

[0166] Fig.1J shows a reading element 120 being moved in a direction

30  “substantially parallel” (as defined previously) to the track 110. The width of the




of the plane containing the identification layer. Dinension "b" is
defined as the distance between the exposed surface of the
identification |ayer and the beginning of the significantly

out - of - pl ane protrusion 161. [0164] Metsdhods of noving a read el ement
across the track are shown in Fig. 20 1HJ. Fig.1H shows a reading
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of the trac]%enef@féé]]‘e piogudtip \Kgad;“ rﬁ‘@c}éﬁgﬁﬁﬁhef%ﬁ%@wﬂ@ lﬁiﬁ‘?fe](ﬁ)
in a di reCthé?ﬂelgi”{Qse %P%érﬁ?&c‘t@ldg% B af Ildi‘:latlor( afd Qe%éé B?Qeaféi'il?g”tlﬁ%ély)for
to the track 110. The wdth of t readi ng el ement 120 .
Thi s devi at éxsmfle, amechamied] igoldagen. can be set deliberately or, for

I caused a N nt of r eadj el nt. .
To300] G0, The o feblohe o Py B Fer Ry T3 Hnol e iR L B, SR Rhia,
200 accor di g@ﬂarrl ) Paccbidig t@&ﬁ@ﬂisﬁ&ﬁbocﬁfnehmm@if@&ﬁﬁ&ﬂvm el deb@iteldr t her
descri bed. [01 The identification system 200 shown in Fig.2 has

" an identificati OWI%%FIQ@Qh(&Yﬁj aglatibdPhpteneidentificetion layes 103 comprising
i dentificat 0 RO of i
product i on fgg ;éirl ng 1 ?03?he I?gf%k}eg@go?eﬁ n(%lilﬁgé%\tn{1 %E(}ngnthfs rgading

103, nanel @mmas& 304, maﬁugapnmr 80y, ofeths emagnckio Cdriicles aosl 1@8@@0@33 This

readi n thrﬁ gh, .for _exanp mechani cal_  gui dance. 10 [0169] In the
fol | ow RESLp ri“?tr‘?@n%c‘?ﬂvﬁftgd in{o\3 #1gBRIUE 18X 8% t he i dentification

system 200 accorgmgl TR dherder rlﬁtme%?lﬁiﬁeaﬂgn Qhyer )3 BYERE! QRiddbd lin 0L

descri bed. [0170] g. 3 shows a detail 301 of "an 1dentification
| ayer 103 cmnplvdrsifrtﬂgff@ragnmyscFmaMmm@se 30 Serifiatinn the prigeigleniy te lcomaterd

201 i s noved t he readi.ng .dir.ecti.on.304, a fingerprint 302 of

the magnet | CBaR cPats o ET abrR st EcRrs et HERIDPIdRe e fpeer

converted ifhbRiawith@naiitdble detlchr. "Dlﬁb result is a signal as a function of position along
20  the track to which is referred within this specification as a fingerprint or “signature”

when processed.

[0172] This fingerprint/signature may be determined by measuring, for
example, the variation in a magnetic field, an electromagnetic field, an electric field,
electrical conductivity, electrical capacitance, electrical inductance, electromagnetic

25  wavelength, electromagnetic wave amplitude, electromagnetic polarity, or a
combination thereof. In each case this is a variation determined with position along
the longer dimension of the track, such that the sensor element of the deteétor extends,
preferably, across at least the full width of this track. It is also considered here,
fingerprints/signatures that are determined by the rate of change (or higher differential

30 orders) of the paramefers outlined above, determined by measuring the




[0171] The disorder in the identification |ayer 103 can be achieved
in a nunber of different ways. For the purpose of verification, the
principle is to create a track that exposes a portion of an
identification |layer and then to probestthe di sorder therein with a
suitabl e detector. The result is a signal as a _function of position
al ong 20 t hBngarpnd/signatune by tracking eetosd the idenifieation lopercl93 ehti emnstst
a fingerpri 'S re" n.progcessed., [0172] This
fngerprint/géaﬁé?ﬁﬁggﬁgé&ggmﬁgi8rﬁWh8 OByX%%%gUring, for exanple,
the variation i n[(a78pThetdysteinéh this pecHicatdn paragiedly eeférs € the fagt that the
electric field, electrical conductivity, _electrical capacitance,

el ectrical idsafificatine dayep Iseatiachndelg atabiccasithendiresHy by beingdwart ofthg plieste
wave a it . e, ; i I: : api i

I each bast By TuFEr ERTRAREE b DA AIckldh 1136, 2 opft SFRIRL Y ok 80 B8 o
| onger di neadierad tof the lobjett. dte, wards Htaghahd t“tebelSears asedeingerelmngedbly fre this
rack. 1t "1 WeaGaiubDe BeRa Senat 0] ihered 5 prieaes gHaeTlP adtntsting et
det er mi ned t h ' i 4 al: d
doter i ned by oni e Sbua e gk NLdEL ¢ EECRERAakod 0yt dgthue
finger pri nt fisgegprantisignatyyest that kam e aongmecd: tve thedfnst isforahsigoatuieayemads
2P R e P OB OR pRRELE AR, 2
fact that the ipand) Siitdld $0cdsd¥Rps hid AatcRalRadstb@s 3 iIRRIrAS this BhvehSén
directly by being part of t]%e object, 5 or by virtue of the fact
tgﬁt tgeti d?g@ﬁ#qr@adfbﬁ!aﬁéﬁéxﬂﬂlﬁe?art" of al ?bgl I or a tag ;tjhat can be
adhered to the o e -Wor ; M.oar S .

"t er changeably (eA7eHis TS SRR bR Eiass, S5 RcRaliAR misicteg are
used to detéstribeddn@sstedak. a fingerprint that in turn may be

stored.. Subsequent readi ngs of the identification |ayer generate

finger pgrid nt/ si gnkHaPle prawsResh Aethe oipention ths magadtic, Heldsyasiaign of an
signature. atel . 5] } | Sder

t hg origi nafleterlﬁgcilaér%ltB P? ?ﬁgg{ F%n%@%ﬁédﬁﬁéigfu@l?%%ggﬂg r‘ggﬂégsréé@gépél&g%'
mat eri al s sksthsnsxatpls, thasndanly dibribuicd wesgncn particles dessited ed abspbsteage

Phone 1t Rl VB T B B SFRIAT ers
aspect of themi Q¢BNSth@N e MREABEHGNT IaGrdisVRED &bVQRI GFitlARnother layer of

20  material. This sandwich of two or more layers (in this described case, three) of

material is also termed here as a “laminate”.

[0177] Next, referring to Fig4A to FigdH, views during a method for
manufacturing an identification tag or an object according to the first embodiment of
the invention will be described.

25 [0178] Fig.4A to Fig.4D show a process which may be used to produce such
tags or objects. Firstly, as shown in Fig.4A, nickel flakes 400 are brushed onto the
glue containing side of a polymeric laminating sheet 401. Then, as shown in Fig.4B,
another laminating sheet 402 is overlaid and the stack of material is laminated
together by passing the stack through a conventional office-stationary laminator at

30  110°C and the lowest preset speed (speed 1). The edge cross-section is then polished

to ensure that a smooth surface containing a track 403 of the identification layer is




identification |ayer can be detected using a suitable read-head with
a reading elenent. In this exanple, the randomy distributed
magnetic particles deposited on a substrate are considered as the
identification |layer (even though the particles may be discrete from
each other). The identification |ayer is then covered wth another

| ayer of 20ckpesest pashowphndig46dhhisleded caniberobe tead esing g aragnetiafield sensor
descri bed cas re f . erial,4,S.also termed hete as.a o
“Fanm nat e & orr R EhedbrafBeRihE 1057 of sl B TRDGRS el ppiisly

a met hod f ogauserapeskeacinir thag niignétitentidldi et i 9Rnt agintideamiMbjRaks in the
according tg the first enbodinent of the inventigon will be

descri bed. Dugererintsignause. Sniableppegnetic dislseasers dadude dnetivenkgpdpeAMR
used to pr r jects.. Hi I ) in. Fi ,
o okl T et SNER S e IS edl KBl Yre@udaghl e isfoddtor
pol ymeric | mehufattinigg sswsedr dbjtcts Tfethe iasensibowtivstrutdd o FBg.4F aooFigai] is

| am nating sheet 402 is overlaid and the stack of material is .
| ami nated 196g#eh& hy opas iFH%“gh@ tgafﬁwflﬂﬂr Biggreapasniheh cloggaed nickel

of fice-staty i f, . :
ﬂﬂ&@'&% fbRILPAHRkeR ha Qré&%ﬁgﬁlp%{@ thgg?ﬁl% i BBightichH gét} are

(speed 1). The edge cross-section 1St to ensure t
snoot h sur fesed. Bemanss ofi thg daferemcskzed(@ shhapa bitthe denkel flaleat the dinjgenpeint #64

35 d h i Fi 9,.4C. Thi s .ed ] d i
oanen 0t el B fits e the Sk 15 G PR dirT RN B0 B e in He .
shown in Fi ghdBongaedihiapds diheRANEECIRANtaEISEHB B fidsiENE dERERE ok

field that then coincide wth peaks in the fingerprint/signature.

Sui t abl e neigadrack i§ p shestandialy oat-phplane magnefircsignal, mekids the\kBnd dasigt &
GWR heads a to optical Kerr effect.detectors. The.process for
manut act ur e SaHsfo OB el (ool b RESA P hupr ifal P R5R8. ar
to Fig.4H is i d@nv9]CRig.3 shotwRelighd eniefosEdpg- #hf él&tﬁn@tnﬂibs‘&b{ﬁlirh@s of the
exception that elagngated nickel flakes or fibres or whiskers that
are ar rangeldentifiqaen egpanufactyrpd agceding tq thamedhpd of s fizst embeiggnt of the
Because of fhefi,fferent size and shape of the nickel flakes, the
fingerprint 404 10 that is obtained fromreading the track is of

course di ffer ent[08@nTusecxameplemnofHight 4ldcroscipy anll cogmiredelsttampasnicgdseepy
t he added advant hat  t.he netig signal detected from the track
is a subst aft3eat ﬁ?ﬁﬁﬁi}f“ab‘*&pﬁﬁgg‘%ﬁ%lb’néggc signal, making the signal
easier to detecfp18AMDecdh@BEErhlifes lf HES ERbbMNMAARIrShe RpbRASH tha e chtish
tag even harder to forge. [0179] Fig.5 shows |ight m croscopy and

el ectr @9 i &e owTopipcysaerydirsdy, fnghe 1dentification layer that relies on magnetic field
variation, any particle exhibiting magnetic properties can be used in the identification

layer including but not limited to magnetic materials such as ferrimagnetic materials,
antiferromagnetic materials and preferably ferromagnetic materials. Magnetic
particles used include but are not limited to ferromagnetic materials such as Fe, Ni,
25 Co, Gd, Dy, the corresponding alloys, oxides and mixtures thereof, and other
compounds such as MnBi, CrTe, EuO, CrO; and MnAs. Other materials influenced by
magnetism are also contemplated. Examples of such materials include ferrimagnetic
materials e.g. spinels, gamets and ferrites such as magnetite. Other materials
commonly used in magnetic media, such as alloys of Ce, Cr, Pt, B, Nd (e.g. Nd-Fe-B,
30  Nd-Fe-Co-B, Nd-Pr-Fe-Co-Ti-Zr-B), Sm (e.g. SmCos), and alloys such as, AINiCo,




15 identification tag nmanufactured according to the nmethod of the
first enbodi ment of the invention. [0180] Thus, exanples of |ight

m croscopy and scanning el ectron m croscopy imges of the track 403
are shown in Fig.5. [0181] Desirable fggtures of this enbodi nent for
t he purpose of the invention 20 are now discussed. Firstly, for the
i denti fi cat Pemallay end tvielvletak kieealso pontergpleted c Chinbindtionsaef particas ofmyy of
particle ex&lie%'b(t)iengegggnet i.&ré)d'operti es can be used in the

i dentification ayer P RETU ihg but not limted to magnetic materials

such as ferri magpas2 ot eadead Shis @m&h;'gfe@ﬂfemmgﬂ@tihghd@bﬁmﬁ@mgem@r-is a
preferably ferromagnetic naterials. gnetic particles used include
but are not funptien &f the padiclcopirgneartiele rae@holapy degrer a5 preiclencrystaBingy,

Gd, , dh i ' . i: . .

coner” e SBLORRRR M LR S5 RO im0 e
mat eri al s i pdrticie hekid ibthe [apgridy sdathpauniise patiolee ap cahBilati dnsasfipagiles]
such materials i nc,gude ferrimagnetic. materjals e.%. spi nel s, garnets

and ferrited 8RSl Pagrestqte dhe digoeder nigr Bakatke likelheod §f arather; similar
magnetic megj e C i : ; s Fex

N Fo- G- B, FRGRRHEASuE LIS I8 ofhop Sr b destE Mtckh el i Frpe?
as, Al Ni Co, inglde Beruselof oymples aMshirbd@it partieleadhspescoch esyplats.adds, or fractals,
Conbi natj ons of .particles any of the ahove are al so consi dered.
Cora2) it °t e’ Bfes s i i ncoridiedo AGERDS woRres (ch &5, bt not
i dentificatji@hed 8 thcr Sndtal fIMRS! kifiBa,Ofladsh SatBaPALEES iR bIRA, tahd ! Rron
mor phol ogy, degree of particle crystallinity, 5 crystal orientation
in the parthighidss js 4lst eonsidaredi cl e spaci ng, magnetic saturation, and

the particle habjthn~the LLayver. By. selecti sui.t abl e particles,or
conbhnat 1 ons. of ISAFSTQMEE aafiiiges 3 BF BRES of¢ o s AR ot
make the |ielaiheoeidiogad el havitddnabe pﬁeﬁi&ﬂa‘df({i’lﬁd’[ﬂﬁ,_iﬂ%{dﬁﬁd P@feértiabfo
by chance or by design extrenmely renote. Exanples  include the use of
conpl ext Sani ¥&<t plsteclipart 1odtlkegrpdes sotbat they pnditedie flapds a pane parallel to
fractal s, Ip(E reof . Jh : - et d I
particles (1@1 Sgﬂ%éj;%ﬁaﬁso{‘&?ﬁ tiﬁg‘i“{lgt ct?foﬁ{gt? %eglfrnﬁﬁétfb é’lnﬁg‘lg}aiéesg?mgﬁ%gg: In
cl ays, | at eaddstpheriéspartcdedamtdnkanke thadplws dehindi tiei dejosed m@E®a of the

consi dered. .[ 0183 her advant ages..of, this exanpl e, are that )
el a6t | ng. pHIGETHEs T BeR T STHF PR G D i Hene EHEP P, M garticle.
predi cted (ThighyillSesulilin ¥ #8rdatfed sBnePioLiselr@tio which will improve the reading

20  process, but also make it that much more difficult to replicate and hence counterfeit.

[0184] In this example, it is considered to use polymeric sheets that are
laminated to contain the identification layer. However, this is just one example, and it
is also possible to use other solid materials such as metal foils, paper, wood, glass,
leather, textiles, and silicon that may be adhered in the form as described to reveal the

25  edge of (the thinnest dimension) of an identification layer and hence a suitable track. It
is also considered the fact that the upper layer and lower layer that sandwich the
fingerprint may be of differing materials, differing thickness and deposited in different
ways. For example, the lower layer may be a flexible solid substrate onto which the
particles are deposited. However, the upper layer may be a layer deposited by spin-

30  coating, spraying, evaporation, screen printing, or sputtering so that the result is a

solid layer even if the precursor is a gas, plasma, paste or liquid. It is also considered




15 select plate-like or rod-like particles so that they tend to lie
flat, in a plane parallel to the layer). This hel ps keep the w dth of
the identification |l ayer desirably narrow. In addition, if particles
extend into the plane behind the exposgd region of the fingerprint,
the shape anisotropy will give a strong nmagnetic field fromthe
particle. thajagheing ofiseidupyers witbqlve, apajryenssior soédaynfaiteqtlohn@tumdmat $ibca

which wll | therealn [ oces so nak t hat ch

a1 el it kARl BRARE O RSnatehl oRpBRedIB I arhd Blay BE
exanmpl e, i tthirﬁadt@tﬁtﬁiad&yadortd@nst&@tenﬂé layer its2lfs AePéculd hépresdr® on lidaparadies
to contain the identifjcation | ayer. Fbmever this is just one

exanpl e, angefpreh aflds 0818 19y 108 theuppss lasteneFleady by selasting mptsrialg atith
talg f
fhat my bZ&Ef% reaF BAhal Y6 RpaBhREF oropkfRhatls phERL, LR B Bk th S8R

orm as O revea

(the thi nneeintaimng rthd: m)ltlﬁf:atﬁ)ﬂi legkerntoi diffeni Oﬁbrhtﬁggeénmmdnhﬁﬂq&)raexample
sui tabl e tragﬁ is also considered the fact that the upper | ayer
and | ower |B Wat%rsndwc HempRratuys, nHawigy i aecopsy Eidring; medicing and

material s

canpl o, e T hay el TRE G50, RORRRh SRle e P e B B

t he part i chreparmgethdeqaoIs ekpebingHhwehiengst ﬂhnensmmerf thaymntlﬁequolneiaja:rlva;aa

oe 2 s SBUe 78, O TR R LG o5 PR pSRATRA. RE SRR

precursor isrodesd #Self Qmﬁsed%‘%ﬁﬁ)dﬁﬁe hirid} ﬁilheﬂeht H1§oﬁb§tﬂa@%ﬁ‘itﬂﬁésqg i/

t he adheri gﬂof said |l ayers with %lt epoxy resin, solde eutectic
rq

heat bondi nigngesprint@ad bsnte yehature aquef;warth@ alatarial éormmt?gd@mﬁcahon
mechani cal f% reSS| on. The glue may be a thin additional |ayer or
constitute ayer itself, and could be present on the particles

bef or ehand, on t[msﬂomean@m/ eibbdifietiP BE thisay@impl&] Raik| yontieredl et ithg
mat eri al s vvlth 5 different thermal and mechanical properties, it is

possi bllé t oideriificgrion Heyer 4y sbicstsfi deta storg anHprmy magctie didld prignate sach
llayer to di If E(ﬁﬁ% Ve QPR AL 'I—ﬂzge e{l'}’dnrg gﬁﬁﬂg 3 rﬁ%@%ﬁ@f@g}%ﬁﬁmgﬁt% eorient the
aseo ,

t enperature, tenperature, oxl di zI ng, dGei ng
and cheni cahgnetiaglpmassi wighin tﬁh@amh@@ls eleattame mhmcheac uhd surface if emtrm@; SO

T e LB Ut et 1M, SR TS o
nature of tﬁlﬁné@f ffel RAck. %%dapph'éacﬁ haylige Q@Vdﬁ%g@%ftrgﬁlﬁé{'ﬁle%ﬁgn%ﬂb H1d

process itself can be used to introduce further inherent disorder
that c@trimtteaseach tinkeso thaheféactsrdfirhanged duding ghesiegriee lifeeofdhe tigrme@bject

fromthe rméa%rbleall’}ungansga r']Iqus zlﬂnhtng %s‘e{ fhé %tnlggrrﬁnn g% &S that the tag or object
can be used between readings in environments in which the magnetic orientation and
strength of the particles can change (e.g. in areas of strong external magnetic field
and/or at elevated temperatures). Furthermore this prevents a rewriteable magnetic
25  layer being used to duplicate the fingerprint since any magnetic information stored on
| the magnetic layer will be erased by the strong magnetic field.

[0186] The sizes of the particles that are suitable for this application can be
wide ranging, and indeed in a broad distribution for the population, hence promoting
the disorder further. Preferably the particles are less than 500 micrometers in all

30 dimensions, and preferably still they are of the order of 10 micrometers or less in the

narrowest dimension. In some applications, it is particularly useful to select very small




[0185] In another enbodi ment of this exanple, it is considered that
the 15 identification layer is subjected to a strong uniform
magnetic field prior to each reading of the track. Here "strong"
means a magnetic field sufficient to regrient the nmagnetic domains
within the particles that are at or near the surface of the track so
t hat the nagpéicies (inithg @bwmraegb) lsy that thepeariafion @ts0$ssmadmg1rﬁ@dtlon layer is

Zdvant age. of Paisk Bl oRR Ao PartiAS ey, & bEpARELERS Brids ebfifer.

that effectalaf i bang@esplibafionidhtlds Selcvir€ & hdvka @Hveﬁhﬁlgteﬁgm@ﬁn @BicAGhe
can be mininised. This. abili ty to reset the fingerprint also neans

that the tageleftiosisifsmell pedislaseogs tampweriesrhiesdhings suph instnpesnitinelso
i n whi chy the, TRGORL ée&c%dlt%fé‘l&ac% o%Pe @Qomﬁéss %ﬂg’g{]tegaﬁr%(tfaé&&&“ cl es can

change (e.g” i n areas o ern magne and/ or at

el evat ed t enper a{Q182F)n tllr'ajrfmﬂtﬁmng,r ecfbiting for #¥@6] an aideifidatienbyetem 600
magnetic 25 Ia;F/é being used tq duplicate the fi ngerprl nt since any
magneti ¢ i nPEOFERS B2 sCorbembplimentof thgimzention villdie dgseribede er ased by

the strong magne dl%sLF‘ﬁé thentifdARh %%?nc‘fddgﬁﬁn % fd@ﬁtlﬁ@a"t gh%k% dd%t whE®

suitable for thi Ication can e rangi ng,
broad di st r ccbmparech td uiennﬁentqonptaag aoz (s]nowﬂnemb’@ nraﬂdutanlaljjy td e ldBlﬁdiddﬁOn

further, er y. t g.par | es. ar. ess. than 500 m cropeters i.n
Al 30 H el 355 ??r 3t b wegflfew%@yer BaT oBeltrenoPadmoopdiggent
m cromet er Sldéhhﬁ@a%%n'l@effshﬁB G ra@éﬁ%ﬁﬁtlrfg lﬁﬁﬂ%OQns ]t)ﬂoﬂld%@.ma

applications, it is particufarl’y useful”to selec very smal | 38
particles (in thi88bltris @Jtsordlscbnsgt)i venatidnael thiseanmdiuaeritdm wddghomereathan

conbi nat | ont i B 858T QT SrE0T S RRSEe T T st SRy @ multipl

appl i cat i onstaélh6f Riniigateés, @@Sﬂheﬁ efok @xiraye tﬁroCﬂl‘{w br ﬁlbﬂigﬂélﬁﬁﬂd’ahoﬂ Ehy\éfsl
the selection of snall partlcles goes sonme _way to achieve this

such i nist aneek arg iocﬁ@daap@wmp@bs piialel i saheetbcs s tﬂélﬂﬂtl‘?teéollﬂoﬂlgeﬁal This
| our |
colourt ess gl%g &k é‘&ﬁfﬁhbﬁ tﬁ'lglleeﬁﬂqt[eoljn?grlnaéga 1H%hé (ﬁhg%ﬁ't?tga% in turn

referring t anl entiftication'sys accor
second e nbodiahmld:ounferfei“tmgl thetemiitlo mom: kiifﬁbt@lt deshisi daed the] 248RY clEeent 201

compar ed oM PEHAH Ba o Toiged BenafiopReH Gmsnaon ARt GRAEr T BYer
conpared to

the identifigatgoenn p%@all'eﬂﬁﬁﬁ 14 bﬁlﬁ%l@ﬁﬁ%ﬁt %N‘e%ﬁahb@l& {Hderhdifid %&Eﬂeﬂf‘ 201
| ayer 601. Between the % acent identification |ayers 1,

a separzl i ngay agask egh 2t |t15,e piwhﬁabé@n 1{13@:189@3 |6G01iis patallsl mﬂ@cﬂep&“etﬁ @nsmg
variation Ogleltnglllt% o?'rpé)g Ieac nll‘l éerllles usmg IquI ple rbe%g'-heads and/or sensing elements,
and/or passes. In addition, the considerations of the layer materials and deposition
methods given previously apply here too.
| [0190] It is also considered the ease of manufacturing the tags or objects of the
25  invention in both a batch process, as described here, but also in a roll-to-roll process.
[0191] Referring to Fig.7, views during a method for manufacturing an
identification tag 6r object according to a second embodiment of the invention will be
described next.
[0192] Fig.7 illustrates a roll-to-roll process for manufacturing these tags or
30  objects, including a roll 701 of one-sided polymer laminate, In such a case, the rate of

the roll process and the pulsed deposition of particles from a particle dispenser 700




two identification layers 103 or 601 is present. This can be achieved
by a nultiple stack of Iamnates, so that, for exanple two, three or
nore identification |layers 103, 15 601 are |ocated approxi mately
parallel to each other as illustrated izg Fig.6. This provides
redundancy and/or nore unique information in the fingerprint that in
turn rrakesd@fbtmﬁéﬁ: fleigﬂiSngf aaspagesc hetvser eaéhf fingerptint. Adter masmgamesedh@
reading el e the tracks forne t hi nne

di mensi on o’rr"lE {{h r'élsen tf C%tl 8%0”%?1& piﬁgnggﬁpqs%edpgﬁlgmegﬁydgpwa
only one el gifBIM05 veﬂublemgtwmlavatbxhgera@@@bmueh@mﬂﬂe@@)lli@ °QRFuriRacth
each of the identification |ayers 103, 601 in Parallel W th separate
sensi ng eI BREAPITo 04 Eauodd for pny ede Fimeingthetistneploemed Ay mshding a

and/ or hﬁig’e I d

consi der atl 51% (ﬁ'g:te Isyeg 6ea?h%g ﬁ{ecrl a &EZ}]%’ %‘8;30%3{“.5% de%re{h%h%a’;scegzo\zblrtl 18
previ ously pqmpibj{e hﬁﬂh&nﬁf@ﬁture[tﬁééé&}lgsl dér dtfedd, Sendcardsindey &dmt ihdireastl §fool
manuf acturing the ta ] ec of the 25 invention in both a

bat ch proce %&tod@ rrFf’(Sié’(fghE? Of iy PUAPQSS 1 Righ Y%‘F‘Pe eed Ablow b edhe

[0191] Refe g lﬂ‘?ag @Q{%H IRl
identificat ?%dnr%ggﬂ%éﬁ g%?me%'&%ﬁggﬂlg :‘.’g‘%t”%ew sec nbodi ment ofﬂ%}hgp
i nvention mb&cﬂur@olldmsmﬂmbbﬁ MexBy 1{1@1{9@ itHisgnéant tHauwhleataetagas dispensed
rol |-t rpces manuf act r|n ese tags or, 30 objects,
et uch il atPB R 5 106 kafiEn g e HCOR Ry
the rate of t hefg195§ hﬂh@?&%ﬁmﬁgq'efe?ﬁné’tﬂ PR, %%9551&519 fopGbr RahlhGlSse
froma particle dispenser 700 defines thé | engths o? and spaces
bet ween eac#n filengidicpiidmtag A¢coedingaioi a¢hipd seebbdimenti of dheainvsntisth wil2be
rolls 703 f escﬁlt)e%fm' ng/ pressing are passed, followed by |am nating
rolls 705 may work at a tenperature of, but not limted to, 110
C. Further, a WHHD4] patshowB4ini Pigh,oN iigedsd pbssaly 8aAg6didel MWing wdbabf

is perforned By including a 5 polishing device 706 after pinch
ol I er &5710lamipate F0Pemdi ﬂg/mii?d@%ipﬁgls%v@ cuttingzdevige &l spdbagi pnumper of

manuf act ur eld%ﬂt?ﬁc%tlbﬁ‘q c% 8@21 bpve?&ﬁe erx Mhl:zﬂp%é 1555@%'&1%] p'oﬁg‘leda?&d

spool themon to ree rea e purpose In
and at | ow mdsXada@:ﬂstdneﬁfoeMermeindmaﬁﬁd@mrﬂwsrms roll 708 is

Dy 706, By i ndowgn) e dlkeune legtnaltied. o sgiceont hBa slPS Piesh

the reel, ijcchsli VHﬁéMHoﬁHnéﬂthﬁ{eﬁﬁdzéﬁ%ﬁhﬂﬂ%Hés%nﬂ@d; read and stored
preV|oust [01 In the followi ng, referring to Fig.8, an optional

step f &0 manuf aclod 6]r@he credit card 900 comprises a support substrate 901 carrying at a

main surface thereof a conventional magnetic strip 902. Additionally, a narrow edge

of the credit card 900 is provided comprising an identification layer 103 which is

shown in more detail in an enlarged portion shown in Fig.9. As can be seen in Fig. 9,

the design of an object such as credit card is analogues to that of a tag 102 as the

25  identification layer 103 can be supported by the substrate 901 (if it is not part of the
substrate 901) and can be covered by a top layer 105.

[0197] As is evident from the embodiment of Fig.9, it is considered that a

suitable object itself (that may be manufactured as a laminate, for example),

. containing the identification layer may be the object that is in effect tagged. This is

30  different to manufacturing the laminates as tags to then attach to other objects. By way

of example, the object is considered a credit card, but other examples include




an identification tag according to a third enbodi nent of the
invention will be described. [0194] As shown in Fig.8, it is also
possible to produce a wide web of 15 lam nate 800 and cut into
strips using a cutting device 801 so thgt a nunber of identification
| ayers 802 becone exposed and can be individually polished, read,

i ndexed andcertibeases, bank netes scasity nengsceards] voicalar beyscBd3 pafspeagJidentity

the follown referring.,.to Fig,9,. a credit card.900 as. t her
obj ect  accBPrEd R RO HARCOPATAES (A RAEKIER MAT I g Xample for
descri bed. d&fikal Thedetgdhdediaalisks70@. COFPDVERS o aSRBY item such as a
substrate 901 carrying at a_ main surface thereof a conventional
magnet i ¢ st hagbag Buchaaicmbedianany is ebtpiaed sher agédengficativa layesd03 ag shawn

ahown | % movbr s e pdeeftith AER shol 64 AR ARBREEN A orien g

seen in Fi gthidthinddse ddesisipn off thancredit @aid Butibn ased fe&detposimpdtht Srack for
anal ogues to that of a tag 102 as the 25 identification |ayer 103 can
be suppor t effegipgopbths ideptifigationdaier( i f it is not part of the

substrate 901) a : | 28 A1Q5. 1 71 186 -Se
evident fromt heﬂgr%g]gg? brrlg(raltcl% lcl}g ‘F’El%g.t%fe?ﬁnltié) feg %gﬁig f&dg'r?e%&%gt’ 1gé§1ﬂc§t10n
sui t abl e objwetims 16068 1030, 1860 naevprdirg mmfinfhec tmbedinestsaofl therinvahtdon Wil be
exanpl e) ont.aining the identification |ayer may be the object that
isin éfqecfc{esf“é d. This is 30 different to manufacturing the

l'am nates as tagf1b9] TheDsAdf Aathetie patiels iﬁl?ﬁ@ﬁﬁgerﬂﬁ&% ¥¥e eRdmple that is

exanpl e, the object 1s considered a credit card, but other exanples
i ncl ude 40 disdpsddf tcpradde Bam ithendingerprisgggndting. £¥bes eptiensdare the use of

vehi cul ar key-.cards sporis, identity. cards ead fr ,

el ectronic fj‘}l Pgtévepg%rﬁglé%?wg p@c@ﬁ%?ﬁﬁ“%lﬁseﬁrg?ﬁ (bh%}?’ %ﬁg‘%é@@ coated
phar maceut i gaticles)OsWL bf ) eledide JwhidhK faalethd - urdelyinPM2Sdvedlyidy Iay¥kIr ot an
item such as_a  handbag. Such an enbodi nent is obtained when an

i dent i fliat adstitiong], dayen.oBades of fyvikagiplen metay foilj mefah dgafide gputiared aetal, an
obj ect such redit . I t & i

b nnest - di SoneRil A  Bdley PoRdTa AR, iR cohofBld S8 Ruli el bine of
track for theadamiglesutant hekel dpnti fliffadrtopotenatydr or [R198)] ahnaiithena of an

1000, 1090, “IEeEORasRRa GF AL i HorEhBHIRSI: eotcreds Tl SHbroRke
will be 10.4a¢WiBPthe track or pass at a slight distance away from the track, detecting
20  variations in, for example, the voltage, current, electric field, electromagnetic field,
capacitance or inductance. Fig.10A to Fig.10C illustrate some examples of such an
embodiment have an electrically stimulated fingerprint/signature. In cach case, the

presence of a particle influences the detector and this in turn influences the signature.
[0200] Fig.10A shows an identification system 1000 in which a reader 1001 is
25  connected with the negative potential of a DC source. The positive potential of the DC
source is connected to top layer 105 of the identification tag 1002. The reader 1001 is
adapted to detect percolation current paths according to the signature of identification

layer 103.

[0201] Fig.10B shows an identification system 1030 in which a reader 1031 is
30  adapted to read out the signature of identification layer 103. The lower layer 104 of

the identification tag 1032 is connected to the negative potential of a DC source. The




[0199] The use of magnetic particles in the fingerprint is one
exanple that is disclosed to provide for the fingerprint/signature.
Ot her options are the use of conductive particles (such as netal
particles, carbon black, graphite, netgh coated particles) and an

el ectrode (which may the underlying or overlying |ayer, or an 15

addi ti onal pesriEve potadil of thedPC exawplisscomateatbd fooiop,layeetl@b off daf idewstification

tt d t d t al ductive oxide, a .
conduct | ve B2 by TEBET HOP | 4t MP0st COHEN IO HG tcer 8 resyfances
take up a didcbRiigHio tHQtsi%H_thr%:cqu(}leéﬁﬁFatﬁﬁl 1@%&0‘3?““& of an

el ectromagnetic orf electric field. In such instances, the det ect or .
will either nmakef0203hFigt0CGwhowstangdentdishtion systess 1660 ia witlyhteaderstlahde

away fr the tra det ecting,.20 varigtions in, for. exanpl.e

VoY age. curtEiied dp aL B copeiay oAb Rl oA SPne IR £ FaAG
or i nduct angsircdis @oddbdtddao fdPlad&Q 05 dfHBé [RLEMSHIOR tAXBIR! The RhadsUE] 38
enbodi nent have an electrically stinulated fingerprint/signature. In

each case, tdwtedpioedeiont elestromagneticiftdlds ominduetrassaceerdingeioelbe signatige of
this in turp.|F signature. [0200] Fig.10A shows an
identifi cat@c?%@é%/ag?gﬁr@%bggfi n which a reader 1001 is 25 connected

wi th the negati vE2psl BntthalfoldwiagDeefefriicC @0 Figd1A0% tFigd 1001 ideitifidatiod
the DC_ source is_connected to top layer 105 of the identification.
tag 100 ThHatemsabd0, 1680 1160 agerigingdfor gnkpdineits 98 theoinyenting esing apfical
pat hs accor gi;ng: Melygrohy : OF | id.] [ I 03. [0201]
Fig.10B shogmggglﬁhi %a%f{? |f ircat |%‘%@é%%lg%&%&%&|ﬁﬁgw gﬁdg%ﬁé%déer 1031 is
30 adapted to ref204uFigHA & Higpl WCE énobidel e ntse bif opticably dctyepaititBs shtie
| ower |ayer 1Q4 of _the identification tag 1032 is connected to the
negat i ve pofem &Pt Gmitgd e &P@@.%fe%h@ezxigﬂﬁﬂggw & PUsEiRrPsgenopartiplgs
DC sour ce i gu@PRHAbSthoty, LeMtlAYRE ORI ghbRlbRRRidhi satitRE pdiadi
1032. The rggder %S%ﬂ%ossqa apt ed to ‘detect pE)loter]ti al di ?f erences or -
r esi st drfcescrystelso ebiical gnolgculpe liquigh atstads, gindi biesftingent paitistes| These d@3be

[0202] Fig.; . an ..dentification system 1060 in jch a reade
Lo61 1s o BB R BTN o S chBe TR AR e gt B 2 BER O
connecti on ehitfife didde, 5CUEEEr hSVIHRNMALH! BE ckOmpRP ah@ YRy varthioffoftdborbed
identificatjon tag 1062. The reader 1061 is  adapted to detect

el ectromag n]éghtcemﬁ@fid?@l%% FrRidaE dnipedtya akdpidplase pbpeladsatiog gtagted using a

IFld S n'g- IlfAl f gt &?ﬂgﬂbffi&é?&f(%&%ﬁh}[ alcgc a@%ﬁﬁo&& esPE&Hpmﬂ\foﬂgzter ot fcﬁﬁlrgie—'?:guﬁlgd device

20  array with or without filters or polarisers). The result will also give a fingerprint

signature that is suitable for the purpose.

[0205] Fig.11A shows an identification system 1100 in which a reader 1101 is
provided as an optical reader detecting PL spectra from quantum dot particles in the
identification layer 103. A light source 1107 (emitting UV radiation) illuminates the

25  1identification layer 103 through a window 1108 (light transparent region) in the top
layer 105. The reader 1101 is adapted to detect light according to the signature
obtained from reading the track formed from the edge of the identification layer such
that only the at least some of the readable identification features are only meaningful
readable from the thinnest dimension of the identification layer 103.

.30 [0206] Fig.11B shows an identification system 1130 in which a reader 1131 is

provided as an optical reader detecting phosphorescence from particles due to light




10 systens 1100, 1130, 1160 according to enbodi nents of the invention
using optical detection neans for reading the identification
features will be described. [0204] Fig.11A to Fig.11C include the use
of optically active particles such as,,but not limted to, dye
particles, dye coated particles, phosphdorescent particles (such as
phosphors), tramaﬁttda&mhdﬁighmallayérﬁifqﬁlosphbﬁpm{twm nesiganioupd 1100 iB8minates the
polarizing 15 crystals, chiral nolecules, liquid crystals, and

bi r ef ri ngentd® 'éfﬁ%aflep dayer 1H3.s Ehe readerel 13115 g I%ﬁ@ & defectdight peepréips do the

light sour Cﬁnéé%i?xﬂacﬁ\?%&?{ﬂgﬂﬂlg%\ﬁ?%ﬁg 108 erglé’as%fl’%e ol Wilelen Oe%ntd' ?ﬂ:nsﬂy

di ode, a | aser exanp e vari a
absor bed | ofyhe phesphbtesctnco mathrrespent tot mditiontatorsy thy trasln cthlmled [ftcaun @n efige

pol ari s n ected..usin sutaledtector (such as a

phot odi Ogﬁgngﬁﬁh@Pﬁﬂﬁa%Pf@¢ %ﬁ@%ﬁ@“’ ffied device 20 array with
of W'thout f'|te[ﬁ?ﬂﬂrFﬂgcﬂlﬁéh%Ws%}l1déﬁ@1@icﬁtﬁ§f§y§teﬁ4iﬂ60@h%@u&ié’i%a@erll6l is
fingerprint signature that is suitable for "the purpose. [0205]

Fi g. 11A shopwsvidad |35@ntqptlpaia*@ad:em dssostlmllfm@e in momatﬁonaoﬂegdemmm@s[twrs
provi ded as_an

particles |?1cr?ﬁ’°i3£t ldégtlhﬁa? ?YGB %y%%fg% g‘%ﬁtlgﬁfer E%an,eﬁ %Watggnt A

(enmitting Dyphtadhaki QoY (ele daga) ﬁﬁm’hﬁﬁe@ﬁw‘ f&@ﬁﬂiﬁéah@ﬁtlaﬁﬂ 103y €he #&hder
t hrough a wi ndow 1108 g|l ght transparent %gon) he top |ayer

105. THE r ebkfdris pdanted do gatgph Behttly Uédl@gtﬂlq: E@rpanfc@fr therigentidicatien layer
signature tained fromreading the track fornmed fromthe edge of
the identification |ayer such that only the at |east sone of the

readabl e i denti fj0e0s] D idvatitdg@ofalicampndach i@ asd Nightithated Sadaipd ﬁ)rfgﬁﬁﬁﬂg
t he thinnest dinensigon of the jdentification Iayer 103.. 30_.[.0206]
Fi g. 11B shot§ "ed-head during tarrraing pocesnindluds the follavdne 4 insduids pessthle tos

provi ded as t r

particles dsuhgﬁ% gﬁ IJe&ﬁhear(ﬁﬁ'qt%raas%g('rlmeﬁ"%;c% gﬂﬁttﬁr ougg%aﬁ]l%g@p gﬁo%c{ Bﬂ]ths pﬁldth of
particlles. the Ita&mtwh;dm theaddtlication layemlatsel i¢ hlso pochénie td mchutle extrd hyers,
103. The reader 1 lis ad edtodtect cordi ng

i nger pri nt b EHEE HIETIeR] B0l djesatb bl ARG prAY hadert Hcation
wavel engt h japé torce Bs ighides. ofhdsb A1iPRASRNGYLS G gceorvwaﬂlpnee%eqﬁe&éa using
position along the track formed froman edge he "t hi nnest

di mensi on o¥pticRle Mmagaatic, farcelestin seaspes by [mmm]ngmgxbrpmfbmm rangnetw or
ool o gNR. ERatd Rl bAMLC B! SIRLOID tnl Py R Y el B R

Opt| cal rea ari Za
positi a0 amdasend béﬂied@&’ﬂtﬂﬁﬁhﬁt&i lapdt. Cambi’nad(btfs thérepBinhy B¢ €%d and they may

I nfluenci nghé g?edggl?ﬂ]a%ﬂ?ff mpghleaga{n%g tpllacr)lg —Af'or example sputtered markings may be
intermittently deposited on the same plane as the particles that are comprised in the
identification layer. As with previously described layers, these layers may be
deposited in a number of different ways including, but not limited to, sputtering,

25  evaporation, lamination, printing, spin-coating and/or spraying.
[0209] Fig.12A to Fig.12D show identification systems according to
embodiments of the invention illustrating the above discussed examples,
[0210] Fig.12A shows an identification system, in which the layer sequence
103, 104, 105 forming an identification tag 1200 that is read by a reading element
30 1201 that is mechanically guided by a U-shaped guiding means 1212. The guiding

means 1212 may be an extension of the reading element 1201 itself. Alternatively, it




| i ght source 1107 (e.g. a laser) illumnates the identification |ayer
103. The reader 10 1161 is adapted to detect |ight by reading the
fingerprint of the identification layer 103. [0208] The advant ages
of the approach to use a lam nated struygture for guiding the

read- head during the reading process include the following. Firstly
it is possiblag ieoa slsipap ecadriead catahdagitherreadisg alsswal 52 opanteitd gating

chani cal | i ded t wi.dt h of the t ch the
Toentit s ont Fiaf BofseS R realfndt bRl SRp ol BebRiical sliline, msags may include
| ayers, f OkolR¥Q B %?ﬁﬁgsgm%nﬂg%y%rﬁmhhﬂé %uhﬂ%s ot g tsatla%ﬁnﬁﬁijﬁ&'ihon
beIOM/the identification |ayer to act as hese al i gnnment

| ayers may, Thege @%hng)n@anmaﬁdbc wsated ousf,lnml@adlogtelemlnt tlm@n@ﬁm&d urg or the
electrlc sSensors r.ovi di ibl.e, reflective, nmagnetic, or
e RS kB B

electrlcally er]éliuher continuously, intermttently

or at the start A2I1ANAFHiLN2BREcWS alt REme@RAEW heAil @8 a RS Eectional v1ew ofa
Conbi nations thereof may be used_and they may I|ie predom nant]

the sane pl &ither idepfifiegtionpivetenpuin dresysta. khe geadamynipd210 has a right angle

intermtten r

corpr i sed | RrSER ks AN 0 PR de REBY dbfef b Horfe
| ayers, thegeack ﬁomreé fromy ahesdgelepaisd idedtificution nmaozq%ﬂjhf éa@rlﬁznparwaf/s;l
i ncl udi n but not limted to, sputteri 25 evaporatlon

ng

| ani natt®n, OFEFATiREhakpriHdesHioP heyea Rk &1 abrtiop et [W200] Fig. 12A to
Fig.12D show i de

i ngentl on illust ;ﬁzﬂl?]@% zglgﬁ%{flge%g?%e@ﬁgg%%h%ﬁeﬁ rm?‘%iz‘rl{%]%%rgfeﬁéﬁge
shows an i dédd, |110|4ch@5 alitymtly mcludes \goididg Iable*sllayélané ederardate heds 1234
104, 105 form n deptifi t' ta 200t hat rea eadln
ol ement 0000k fhiderBeation gt £ v Fafibaaienic 4201 EREBe atighs b aend
means 1212 of the gitiisld Ner¥EI@NS, égélgf RYeulBn@ hy8rst19nS ica beh oheniR3dhard
el enent 1201 |tself Al'ternatively, it 43 " may be a shaped read-head

cont ai nihg pﬁ@etaéamvmngamwopi@@hgw@ Amethsnee of Bei gvirling Herershi@ds esn
the read- heg %grﬁ n%ous s%légt (*f%erggrﬁaﬁ%eltlg %a’c grov ”Eg&%gﬁq%}s’ %lp(ﬁ%% g/gl[d

rollers, col cen 1'zin

to maintain pOSI [OZQB} FlgTIHB ghagu gl Etﬂanﬁﬁaenﬁ)nrﬁ}!ytebﬁ ih @ﬂﬂ&ﬁdle(laydrfb%quence
readi ng el enent,, d-head unjt o 5 surroundi ng housi ng

the reader HH-t104 Héﬁarﬂdﬂmn@llmr@l%\%ldarg layersdep3 and P&W@él%lavera#éﬁl
cross-secti mhog/ameﬁ&ﬁ@mﬁ lﬂ{]é pEd0. 'ﬁ@'f‘eﬁaing'e‘ﬁ?ﬁén‘{”lzéi’%&?ﬁé glifded BYSneans
er a ght angle

system the rea untt 1210 s ari
20 of the guiding layers 1263. One of the guiding layers 1263 can have markers (optical

markers, for example) indicating start and finish points of a neighbouring fingerprint.
Another one of the guiding layers 1263 can be an intermittent guiding layer of
ferromagnetic material, for instance, providing a magnetic guiding field.
[0214] In some embodiments these layers are preferably parallel to each other.
25 In some presently preferred embodiments these layers are of less than 100
micrometers in thickness, and preferentially still they are 1-10 micrometers thick.
[0215] In all of the above embodiments, parts from each may be applied to
parts of the othef. For example, the roll-to-roll process can be applied to the
conductive particle variant. Furthermore, also combinations are considered, e.g. the

30  use of conductive magnetic particles and a reader that detects more than one field or




structure in which a guiding nmeans 1212 gui des the readi ng el enent
1201 along the track formed froman edge of the identification |ayer
102 (which can be part of an 10 object or tag that includes a top

| ayer 105 and a bottom | ayer 104). [0243] Fig.12C shows an
identification system in which the |ayer sequence 103, 104, 105
addi t i onal | §ignareic Rfeligertdil Al Prayides faDeEnamara preakve and PEotecipa  against
1234 form pg adehepntification tag 1230. A reading el ement 1201 can
be gui ded by nmeans “of the guiding |ayers 1233. One of the guiding

| ayers 1233 can [216] nosi iofi tiow prestoae tdidgvarnd, thetraddephaybebinnghoan to move

vi sual /optical guide. Another one of .the iding layers, 1233 can e
2 cont i nuoudSTasiede e@éﬁ“ﬁ&ﬁﬁﬁﬂ‘é@ﬁ € dita Bpile i Sovear ﬁ@aﬂanﬂagrﬁ@%r@ng a
gui di ng F i e}lvingltfdddbctFi 9- 12D shows an identification system in

whi ch the | ayer "sequénce 103, 104, 105 additionally includes guiding
| ayers 1263 and [034@)k lreslifatleer |pmysible tha3the tfapk an deaprotedeedtlyf omati omore

RO Ro L S R g T g S O e LT
(optical megdRige tokiRs fi t@ibM e #tNerdibalite. 80Mat1é RafiaRahahde, Bl
a neighbouring Tingerprint. Another one of the guiding |ayers 1263

can be an i #eawfilimiedttoguiceiting ¢falieflono fnothes padymeme toatingna epl-gdl, arfdoan

( ey . e fiol . e
enbodt ight P BbRe G bafo Bt At Bty ' Thresia il ByAgBR drpositggin
In sonme pregatinbyr ¢iredyel cifitkr dYRepdTRidS shitesg] PYB, PEAVD, Gfltdr@BSathdian

100 mcroneters in thickness, and preferentially still they are 1-10
i cr onet er sVaHEEkare] dip1epating & $prefing. h“éheabme@tléﬁ%@@r/ﬁrmssbe sewfinedftooim

each may be?&ﬂgxll loPehet éﬁgﬁ %giﬁezlag%ri sté%%m%, rof the %(é%eémhged éo?ﬁ%l]lee to cover

roll-to-roll process c p to’the con e par
vari ant . Fupdriienisafthe uvpperand doddersatfaonst the eagiahjsit.d@he grotectiye 1dyee alBdws

use of _conduct. ve .nagnetic particles and a.reader that detects nore
than one fiEpgngPfAeT Vaﬂ%lwﬁqr@asfm Ptk éf?{il.ngﬂ%vgce&%m&@* Brusiegfdhbe

MOr & Secur i 4kpadtd” RS AbMEId RBvieSd N8t theGRYBESF I@jr/]érirﬂlﬁ’s*t bk Q8dR] retddvadit to
of the previous diagrans, the reader has been shown to nbvé across

t he fi nger pallow readipgdw e¢cur { seclsoFigd€s)i bl e t o have a stationary
gader o0 2 S TR bSENARL e AR Ta bR RREb T b
al so Fi 9. 1QumdrbissiianlehakbipodDto’ EHLE thaletivhtictifbarObe 6MEIVyE&I Although the
20  actual method depends on the materials used in the tag, the materials present on the
surface of the object and the service environment of said object, to name a few
parameters, it is hi’ghlighted the use of glue, epoxy resin, solder, eutectic heat bonding,
silica sol gel, frit, mechanical interlocking or mechanical compression. The layer that
achieves the adherence may be a thin additional layer or constitute the identification
25 layer itself, and could be present on somefall of either/both the upper and/or lower
surface of the tag.
[0219] Fig.13 shows an identification arrangement 1300 according to a further
embodiment of the invention.
[0220] The identification arrangement 1300 has an identification tag 1301
30 adhered to an object 1302. The tag 1301 has an identification layer 1303 and is
adhered to the object 1302 in an adhering area 1304,




damage to the fingerprint region during its service life. Suitable
materials include, but are not limted to, a coating of Teflon,

anot her polyneric coating, a sol-gel, and an 10 anor phous di anond or
di anond-li ke thin film These material gscoul d be deposited in a
nunber of ways, either by evaporation, sputtering, PVD, PECVD,
filtered cathodi 221 aBmbedimeats ofithe swyantiongwhish mgkeaise of laminated sheets of

protective %&X&Jﬁgﬁeﬂﬁy?g(ﬁﬁg&%&hri‘r?ﬁ'xetfgllc? ingorti on of the edge of the
of the'e [

Iayer structure, a ge or 1 ndee continue to cover

portions of the pPErBANRiNgOP&OUS iAELE, Pdret W Juak|0Pp0E makéral can be
protective |ayer allows 15 reading of the relevant information by the
readi ng devistsstiysly dilledpgith magpetip ateral; gn elepdrically,gopderiing faatadsl; ta saeate

previ ous] y); ective layer nust be easily renovable to
al | ow r?adilggﬁé%&gg%gd&g%' see also Fig.1G. [0218] In the case where

the tag is produf@e23]tin the fdlbtdig, atfeatipad Figl4 Aeo By B vicwsrivairp auscthod
sui tabl e net hods fo ef fect .that attachnment, can be e{;rpchoyed. Al t hough
the 20 act{PAMATBERUENgEPAilGAiIaHaS seraading ta ons eRbedimepieofithe Invicpion
materials pgApsides@ibdghe surface of the object and the service
environment of said object, to nane a few paraneters, it is

hi ghl i ght ed t he [I324]oFigdidde fo FipI4E ridsstrate sol akemplagy tpeadesc ofi @atparing a

bondi ng,. sjlic | gel, (frit., i.cal interl qQcki r chani cal
conpr essi onl."im’l"f?geqsgﬁ mt%%ﬁ‘mn%lﬁir%ag@{bp ; 038%?@38@‘*%&“&@ tggtaﬂ’i“?’vm“m
addi tional foayenoqs ceanlwinlist Fhewigds Mddettes Hilh0RopepdndY B Al) FSI8dvod by
and coul d be present on sone/all of "either/both the upper and/or

| ower sur fépienigsd water. t ag. [0219] Fig. 13 shows an identification

arrangenment 130 ing.t f.urt.h nbodi t. of the_ i.nvention.
02501 “The. i dontiVEESoliehn s ol b s, BELAY T8, isdhedel VG B
1301 30 adhgymerid Bindifatoly gebts 1302, 1402esd d@t 1139 lin astagnwith the glue sides,
identification |ayer 1303 and is adhered to the object 1302 in_ an

adheri Ag arwhergmgportion of the sor 14498 aratding Gt Theestadhwd matarlgishewn in
make use of ' - 1eh 8Lk . ; hhed.d

The -t of Fow 5 035 BhiiIERtdueler b Bhatify FHEILR colf i Ui et hary
por ous nat elamalataraat, er esahplet i1V61Y ahill losdsiwptesetrageet (speadtler Taén dlie

[0223] 1n 1WEVTHY B AA0Y Pameiireisfe EPRognaiial 48 hing SEEr RIS HoF T
a method  to cure, as shown in Fig.14D for example over night. The last step of preparation is a
20 two-step polish. The sample is consecutively polished with polishing paper from grade
500 to 1200 to 2400 to 4000, followed by a fine polish using diamond suspensions
with 3-micron beads and 1-micron beads. Fig.14E shows the bottom view of the
laminated Al film prepared in this way.
[0226] Next, as shown in Fig.15, the sample and a Pt mesh 1501 are placed
25 into a beaker 1500, and the temperature of a cold plate 1502 is set to the desired
temperature of for example 4°C using a thermal control device 1502. When the
temperature of the solution reaches the set temperature, the power supply 1503 set to
150 V is connected as shown, using the protruding foil 1400 as a contact for the tag
precursor. This anodizing process creates disordered porous alumina with pores

30 randomly distributed in the edge of the aluminium containing layer. Following this,




for manufacturing an identification tag according to one enbodi nent
of the invention wll be described. [0224] Fig.14A to Fig.14E
illustrate an exenplary process of preparing a 10 |am nated tag
using alumniumfoil 1400 shown in Fig4g4A Firstly, the alum nium
foil 1400 is cleaned with lint free wi pes together w th isopropanol
(1 PA) fol | othedample igiplaped intwithgertidening gd@tEin (foreaxample, § vaknphaspiRirey. acid,
the foil 1400 ks aced in_ hetween two polyneric |am nating sheets
1401, 1402 %oen;la}rl%&hlelpofeg % Fi%g%%rlléﬁﬁgte‘ with the glue sides, 15 wherein
a portion of the[oRo7] FihdQ fhe @hgﬂdf Wed g Beéh 130F a8 ldcc®fin NERMNAT plating
as shown in Fig.14C, .is |l am nated together by passing it _through a.
convent i onafolgfan coataining po gAYV OsOHAP b 6er§112,-6}$26} 2BITEB 01 bl plating

| t - . t m i i S
mounted ] nt asSe S of SR9GE, o oA, Wi ol TR Rl 863 i he
as shown i npdreg Thitcion newasvpbtéuey ee debight idedfifiatiastayst ep of

preparation is a_ 20 two-step paolish. The sanple is consecutivel

pol i shed with poltZZ8l Kig-18ande Fiedtly g &viewpalupipg 13 G*egpbmoangthod for
4000, foll Oifﬁﬁz ' ‘ j i NS O; i

3-m cron beads fgﬁtéﬁ‘ié ?nﬁ]g%egﬂhga;tgg;{.ﬁé Elgcgog%lggqgﬁf/\s%?ﬁgé Cglt%g%r%m\%@vrgeg of
t he | am nathednvihtibn, Ishowingphe pare iforntihg sndpore fillaR226¢thdibsteps.as shown in

Fi g. 15, the sanp . a Pt sh 1501 ar | aced, .25 [nt eaker
1500, it the s ol Fige R, APE i iraicd Beosminids oflo e DR dhe
t enper at ur elagﬁngtﬁ?SEM@ f4pusing a thermal control device 1502.
Wien the tenperafure of the solution reaches the set tenperature,

t he power suppl y[0280)3Figdi6B; shows Bige arraysofdtigdeAtadigr ars anddiming method gtapheo
protrudi ng il 14 as contact for. the.t precursor. This

anodi zi ng p@géc%oggs g@&ﬁf%@’%ﬁ%b‘%%%?%@%&’%{%ﬁ%ogm na with pores 30
random y di stri beRsy} Fig.lolestRegehoindner PiHEBUAH L G@IKePhlafifImetye step,
Follow ng this, 46 the sanple is placed into the w dening solution
(for exanpl ¥ that pickel aEichsola0d ase fapned ip gomep|of thgeparphe 1 ¢ @lsthe glugminium
desired sizg: [40827] Finally, the sanple and Pt nmesh 1501 are placed
ina N plating solution containing 30 g NN SO4. 6H20, 4.5 g

Ni C12. 6H20 and 4[0232] FH3gBGD. siiblve gpdighdting 1650 eabttiaegcyi Sreadingaiement én'\the

Thi 5.1 eg) onidARH CUR FRcUPRa it g S red 1 dent 1 cation Tayer. o

[0233] Fig.16A to Fig.16D illustrate the process of forming a tag containing
20  an identification layer. As described for the case above using the magnetic particles in
a laminate, this identification layer (i.e. the identification features contained therein)
can now be read from the track of the identification layer using a suitable magnetic

field detector to provide a signature.
[0234] Fig 16E shows a cross-section of a tag with filled pores manufactured
25  using the method described above. As in Fig.1A, here too the dimensions of the track
width “a” and the depth of the identification layer “b” are shown (however since it is a
two dimensional representation, dimension “c” is not shown). As can be seen in the
drawing one advantage of this method is that a narrow track can be easily formed (by
using a thin foil of aluminium), and the pores that result are generally oriented out of
30 the plane of the track. As before, this means that the reading of the magnetic
fingerprint is casier and that the structure is more difficult to forge. In this respect it is




[0228] Fig.16A to Fig.16D are views during an exenplary nethod for
manuf acturing an identification tag according to the above-descri bed
enbodi nent of the invention, show ng the pore formng and pore
filling nethod steps. 10 [0229] Fig.1647shows a portion of the
alumniumfoil 1400 between the |am nating sheets 1401, 1402. [0230]
Fi g. 16B showsted Mt he erpatisin ¢ff the sGucturfet (for examphrorindomly dtemh@@dﬂoeep laten

t hat pores 0 e formed in the alu i,um f oi 16C
Shovis e af pey b SpaaeiElalefel. 1€ Al PTbiotides Folhe ideRpidhion e
that ni ckel tqole¢ kdraiges oiqéﬁléd aueof mrermhe! ¢f theraclofs Bihgo RREESTEOREAD the

the alumnium foil 1400. 023211J 16D shows a_signature 1610

capt ur ed bye lgctrghpmigalanethehes d strn@d ip deigrt 15 andaFigelp. B agh@wﬁrlswtable
Fi g. 16C.¢ Fi Oy te .t

= Tag cont ariied b8y ukCrka B L HEE i, AR 36° R0 SRS
case above disiribgtddherticigniet becarpaiged ouesf plane af Haniravkt @an sbd $n the present
identificatjon |ayer (i.e. the identification features contained
therein) cHYHAY be read fromthe track of the identification |ayer

usi ng a suitabl eL §]nﬂg' & shbiwelsdariit H%&{onﬁﬁc{%{s %Q?Eﬁ Sigﬂg@std{ft%o such

[0234] Fig 16E s Cross-sectio a tag wt ores
manuf act ur ethmiﬁﬂedja]ungnmmefqmtamddemm% pireds alnmiga aﬂer tha akodjzing, prbese

t oo the di nensi. of the tr k W d nd th th, ofth
Gent i 14 Cat FORHPE Ve e e aTPlSwES dhioBiest 6F e Bhamigting g used to
di mensi onal fgrRRKERRALALGA 1aydt %@?5% 1P thelofie BRk 288 Qwﬁm mﬁ?e SBE B&.
seen in the draw ng one advantage of this nethod is that a narrow

track can be eas[(l2§"6]‘ Therbrack width tﬁ@lmstadltnhnmﬁ of theaﬂelaiﬁsl:ﬁilm lapr) inkeds

the track.  Agbpbrafihefi e tRE ok thof SoPCuiegSr 0 RuBieBRReS 10

fingerprint miGogastesr eved 1t firkorhéter. HIHIAEN fHR 1is8 oF QY Bil Préduirsor id ilkubtrated
forge. In this respect it is 47 noted that the creation of the

struct ure (Pormesparmi bey dhee xpmipes 1 theyufosens rﬁfr wentifigasion lpygrp éé‘cb\natsha
magneti ¢ mag ﬁl'ﬁ'e%ld Ia)&erean &%g&ﬂa&ldqéj)ertlg 11%519\5' deQ{rert %}et ﬂ)un- n la er

i dentification featurles be artanged orie
the track i a;lsdnyomemmaﬁedshereest r| ct ed to t he eI ect ro- chemi cal rret hod

Such as the. met hBA3ERbRe LR rittaiara i i R e epienal T aduriy:
of advantages for the purpose of using a layered approach to obtain the desired width
20  to the identification layer.
[0238] Examples of variations in the process scheme are:
- Pore size, distribution, spacing and control thereof through the processing
conditions.
- Varying the precursor material and purity to provide for a porous host of different
25  pore size, shape and distribution
- The different magnetic materials for filling the pores, to different extents.
- An embodiment of subjecting the identification layer to a strong magnetic field to
reset before each reading.
- The advantages of using nanostructured porous thin films with high aspect ratio as

30  nano-bar magnets.




distributed particles to be arranged out of plane of the track can
used in the present invention. [0235] Fig.17 shows scanning el ectron
m croscope (SEM inmages of two such lamnated alumniumfoils and
resulting porous alum na after the anodgzi ng process 10 descri bed
above. In these two exanples, the thickness of the alumniumfoils
used to formhheariagienof fegsuringrelechpmagngiis apdlactric fields Gom nosesdilledgvith
20min the he track width (thinnest dinension of
the identi f?%&ﬁlg%ﬁ'aﬁ%gl?uc%vg%%ﬂ%a-s{s than 1 mllinmetre, preferably |ess

than 500 m cr onef0ess] Inthe fatiotviagetRiring td Fig.18,Cr @BIael dis®I300\WRAtaining an
m cronmeter. Al though the use of a foil precursor . is illustrated 15 %4\;
means of th@elafbféﬁﬁéw%xaw el the Aeyentign s arothereabiest adaptesh t9 Hpefdendfi
as a sputt r er, nmetal leaf, a printed

| ayer, gJ{rJ a&{scggirllﬁ%gréqp%mgrgn@ﬁ:‘p&lfé%g%rﬁ)%%ﬁerrpl ated here. [0237] The use
of porous mat er| HRd0]f The edmpacttrmsmgsm compricard alaihasrfacen uddéionaldy, an
advant ages f rpos sing .a | ayered approach to obtajn the
desired w dfde E'hq% ﬁ%‘?ﬁiscsi&%lgw fush Epat 1Y GFp3EP t@%ﬁﬂ igFnsion
variations b ﬁh& HIRGESS IRRNAT @fifich mdWI18: StplebS i Bldhifim 1
spaci ng and C(E:l)ntr%r t her eo%&t hr ougﬁ %khéngoofgress%ﬁ © %EI ti oﬁs Lave
Varying t hecqynlaﬁumromlmmirmlpaaivdﬂyﬁi]}eﬂwth magnemz mbeerfad),rarmngmﬂnnnween a

host of different 0 Si z strlbutlo -..Th

GTTor i HBBRT 0% apR R S8y Byer [ S ischiish ad e Qe i g oloreed

extents. - ﬁgﬁlwmggmm@lgngj ecting the identification layer to a

strong magnetic field to reset before each readi n& - The advant ages
;|

of using nanost r 92#Lr ecopdinglys in Hha embpdiment ©f Hig.d slpébtt lamainpte 1§9§1f

and ol oct r1 SRR T oo 1R bahisPe fLoBRERS LS RERETREREL

material . [&2dfe, lanconfyrct mbd: DN goftwat efiddia dx@hﬁtlﬁ 1n&tra&d%ﬂ@mt other
di sc 1800 containing an _.identificatiaon |ayer e invention_as
anat hert “obj E&Pitha dte fighighted qupvpysied eqsalbtc@@af nghe oChnhecontaiang | ¥h

wi Il be desgrhd&diion layer 102 as shown in Fig.18 can be obtained by anodising a small

region of the thin sputtered aluminium layer of the CD at one edge using, for example,

the process illustrated in Fig.15 and Fig. 16. By so doing, the identification layer

contains an exposed region that forms a track can be read to authenticate that the

20  software media is genuine. Cutting and or polishing a small region of the CD before

and/or after the anodisation or pore filling step is in some cases be desirable to form a
smooth track.

[0242] Features of other embodiments in which the invention has been

described with reference to an identification tag can be simply applied to

25 embodiments in which the laminate itself, containing an identification layer may be

the object that is adapted to be identified. Examples of such features include

production in a roll-to-roll process, the use of multiple stacks, the mechanical

guidance of a read-head and the use of neighbouring interlayers to guide such read-

head. The same applies to the variety of materials, the modes of attachment and/or the

30  modes of operation that are discussed herein.




[ 0240] The conpact disc 1800 conprises a nmain surface. Additionally,
an edge of the conpact disc 1800 is designed such that it exposes
the thinnest dinmension of an identification |layer 103 (which nmay,
for exanple, be an alum niumlayer cogprising porous alum na

partially filled with magnetic material, arranged between a 10 top.

| ayer 105 and a BB#3bh thgyleHowg) emhoqunés ghdwninvantiasy ereddsseribed; yping
th | 0241 A di |
e ont a oy gD SR SRS, [ 0201] pecorainaly, n

identification |fpdd] Inhﬂie TodlotMingz, olefemdiiy td ARigd8AI 10 Fig B, VieggeahkrinBya
way of exanple a conpact .di sc Hé software nedia is explicitly

i | | ust r at edOREPd fonmanyagiering an é@& PRION (1BE 24OKHNS e é:%rﬂt?F @mba@@ew of
equal l'y Bapp!h)ém\;@ﬂﬁoWﬂ?Q‘g&%'cﬂb an identification layer 102 as
shown in Fig can tal ned by anodising a small region of the
thin sputter ed a[m#i]nOuem dxamtarpfmbihed Clor aformatéore ddea u]faye‘rgsmfabte as an

exanpl e, |Ilu ed i Fi N nd Fi so_ doi ng,
the identi f‘i %ﬁ i@yg 1 éPﬁHém ﬂ%jggmﬁg@qe © aﬁ’&’f C%’o‘i‘“'rffé’ﬂa“"51
track can bgefradof 9 %&hﬁ%pma@@gﬁ rgtﬂéttharherezﬁhgsgflaye%des fh ‘T;lﬁcessmn.
genui ne. Cutting and or polishing a small region of the before
and/ or aft eFigil9 nBigi196t illusirase sagesethhii &rblpaglostaelpr suged tp SunappreshsTie
desirable to .faor oth frac 0242] . Feat ures aof ot her

enbodi S?ents lfﬁ e‘&*ﬂ > PR %W?Q?P“&é’éleb% '™ 8@§§5F‘?°§8’a %r}lgﬁ 178 Jn%
to an identiddctt fr atviide eEeRA nSdte1Y, iRdhlih@But Mot 1idHtedTHOsHI WRAL Smbl
which the lam nate jtself, containing an identification Iayer may be
t he obj ect &h@ats,wgocha@rm leathen texdids i Walerf siicanydtes of such
features include C r h

mul ti pl e stacks, [0? %e]% Og%? (9:% u@eduf%{he i3 Hﬁfﬂamg{lgﬁ a%%%%l&% ﬁfg?ldgjs?ree

of nei ghbouuhbmgthantaeas |dagiesdstot ﬁ)rgmmaelc&nﬁﬁcarueﬁdayéie@dbe Bheofipai@nt of the
applies to the variety of materials, the nodes of attachnent,_and/ or

the 306 Smoddsnt Caaa%rlaﬁzfiroﬁ% #8 1dep@ficqtion layery bpsedepm magpetie Gdemificption
the fol | ow fagw&MRGdhdERIbIE t@hsélfaﬁ bf‘é(?éHd @ﬁ&n%fﬁr é&?qls,;lﬂ[t A8 timited

i on- |rrplantat|onto create | ent| I cation lrayers 0244
fol | owi ng, toefrenriickel o chhalt, ByAseteotifg glellgﬁ)enargE\Iqublosmbig ta tailve tHeodbpth

' Lﬁ{)ogﬁ Rgr—,? ijl%rthggqq%%eil%(fg%in}%ﬁlaba ﬁqnm%t%galziﬁolrlgh wdhd stoppmg%mtance isa

function of the bulk material 1900, the ion energy and ion’s scattering cross section.

20  Predicting and calculating the stopping distance is well known in the art (using, for
example, simulation software such as TRIM). By using a high fluence of ions, it is
possible to obtain a sigﬁiﬁcant density of the ion material in the bulk, and with a
subsequent annealing step, of which the resulting structure is shown in Fig.19C,
diffusion and coalescence are promoted, thus forming coalesced particles 1903

25  forming the identification layer. The result, for a particular fluence of ions, is a
coagulated layer of distinct but variously sized islands (or particles) of material. This
material may remain as the ion or react with the bulk or other gases to give
compounds (such as oxides).

[0247] By cutting and/or polishing at least one edge of the bulk material 1900,

30  this creates a track that exposes the identification layer 1903 (for the sake of clarity it

is mentioned here again that Fig. 19 is a side view of the object or tag comprising the




[ 0245] One exenplary nethod for formation of a layer suitable as an
identification layer is that of ion inplantation. In this case the

| ayer can be fornmed in the bulk of a precursor nmaterial -rather than
creating a |l ayered sanple in succession) Fig.19A to Fig.19C
illustrate stages that are Eartlcul arly suited to this _approach. The

10 bul k mat @ﬁn%ﬁcaﬂgﬁdayeésl% bwhha pesewsnel &radng she idsatification; lgker by ion
Fig. 19A, %ﬂ%ﬂa&&! @aﬁtb%%f ﬁé?ﬁ@n@ed"&'lu%eroﬁad?%l BEocE'%taS &é%)l&lsl }:Ht?édngnd

but not limtwe eets eram eat her
textile, a mayée corhbmledi midmnarg«taf the ﬁﬁéﬁe}mﬁﬂdﬂnemglslréaﬁ@ﬂlsaesdd ffor extaheple

ion inplantation, .as 19B,. are. those that are desired to
form t he |d%]ni‘|l?‘1118§tyf*’bﬁta\fl’g§’ Eercga% differeptoioReFETFES: 1Ak Use &1 non-magnetic
i dentifigat {/é?{hn{saésﬁsfelecfﬁé dﬁférén@%& 'aﬁd/ﬁ@faﬂe@nﬁséﬁﬂﬁénﬂé‘sed on magnetic
identification features, it Is desirable to use ions of a

ferr omagnet i ¢ ral0848kFigsk9dh shasys laufingﬂypnﬂlt:’sngnaame lt9d>O dapbmed iyck ebading
cobal t. electl on. ener SS ilo

Goneh' " t o et ot MaRutielol 4 ehovides R R g iftnlifed ol g 10c
because the stoppzag) HiishBH@Bssitle do ubdidit @ﬂapﬁﬂ‘ngtlﬁﬁréawhdﬁnrmb%féca}sor of
1900, the ion energy and ion's scattering cross section. 20

Pr edi ct | ng ﬁlﬂdagzﬂf chI]Qﬁ,l f‘?g etXh@Pth bﬁ@-plung oditaytalwmelayers ibat hﬂndwﬂqﬁne tthfe

a high s BT

density of dtiend ﬁam mau;anmlauaﬁaﬁ@ﬁoﬂmisknetm vvnth a subsequent
anneal ing step, of which the resulting structure is_shown in Fig.19C

di ffusion and colP&dlclnbe fellavipg.dhgseterattion of spwisiple bipaspalymer blen
particles 1%?@%5 %§ aan %} @gaﬂiﬁg fbldg%étfl&f’ﬁ%t +a?i¥ ?den;[ lﬁ%atlicﬁ‘ls E/Ers \{rf?lr b&

particul ar uence o Ions, Is a coagula rstin but
variously sdwsesbadshantd. (or ‘particles) of material. This materi al
may re reat with the | k or other ases

| t
Compouns (auch 25 BeTE e5mecs] aahmepncait e, SRREHOR QSaPepioh grdiscivl
| east one egl@gyfolha YHldk haPb&hieaberikdOfall g§@d1&&'a§d%ﬁ%ﬁﬂ?§ca@nﬂd@l¢dﬂhe

t hat exposes the |dent| fication |ayer 190 for the sake of clarit
it is nent]iiftﬂﬁ@éemw@n@g@ﬂeﬁs hmeeﬂm@p%@l, isee W adhedm efiabyMetrotrivd 3(9014%%5

h f h f
o 29 OO Gk B ST SRR YTl The process o

i mpl enented in ajest] Hewe, ml thofphOlogRs oRshdpiRisk Quisrted B5RFY PEIFmen BlEnds
maybe conbi ned with nmany of the other enbodi nents al ready discussed,

for exdpl eareusecforpm msasﬂéredétaaems 0% fereramnlen jepmagseinmalesigl in a layer.
energies, fofe Hﬁ%e' s%p&gféﬂri?agt@&ts'eﬁ‘e random and self-assembled due to the effects of

thermal noise and other chaotic processes. Therefore, this suits the purpose of the
invention, because the probability that two patterns are identical is very small.

[0253] Fig.20 shows an atomic force microscope (AFM) image of a phase

25  separated morphology of a poly(methyl methacrylate) (PMMA)-polystyrene (PS)
blend after spin-coating and removal of PS.

[0254] This image is obtained by spin-coating a polymer solution of high
molecular weight poly(methyl methacrylate) (PMMA) and high molecular weight
polystyrene (PS) onto a medium to high surface energy substrate. PS is then dissolved

30 using an appropriate solvent without removing the PMMA domains. A thin residue

layer of PMMA is then removed using an oxygen plasma treatment to form the final




5 variants by selecting different ions and/or precursor nmaterials.
[0248] Fig. 19D shows a fingerprint/signature 1910 captured by a
reading elenent on the identification tag or object adapted to be
identified shown in Fig.19C. [0249] I®51is also possible to use dense

stopping layers, within the precursor of the tag or qgbject, for
ppI ng é

exanpl e t it SiSPdRICEr PatigHt: aF iR Jisgrasred (AR & ﬂi%tra@ﬁmfé fthdhe ppderlying
penetrationg | e to make use of diffusion

barriers andl‘qﬁ ?Sgllbgvnﬁ}soéequtgﬁﬁé’r?lﬁ?%ﬁ? e bulk in a variation of this
met hod. [ 0250] [OZSﬁ]eInf tlel tobiomgng, Mnge@di’lgmimntooﬂ?lgm sukwk euring a

bi nary pol yne er.s as I _exa e for a_.nethod

gener xt | g PRI aps oy & LRRRr o 6 BUeriBed FATg anbodisnt of
[0251] THhe g@weﬁ{m]p%mg@g&gﬁbéﬁ phase separation of spin cast

imm sci ble binary pol yner bl ends has been experinentally studied,

and an anal yti ca[OZﬁﬁhE is gfethareis qhhwgenie931AttD<ﬂlg@iEaegﬁuﬁaﬂlebb@mdered
pr oposed,

and Hashi no?%te nﬁ_eged Oﬁoﬁ%n%w@d%oﬁ }Ell’gggS )(P_@'&él?f’ﬂg gl?n

nor phol ogi es of [dzsnpm ARl heShoWmiABig ROA marsubét@MmOa@nﬁﬁe of Si
used to formdisordered patterns of, for exanp ferromagnetic

mat eri al i nang 9 @jeflm offNe2 ]dHalﬁ depasitad amtedhm‘élt saléﬁr%e At yamplarsicahepour
sel f-asgge ”bé}ﬁ)em fi kothﬁlﬂ(fa ?‘ér {shc'.i ig.a&egﬁé)t Sep A RI REtmERAeHLE

processes re ore Sul tS e pur pose rnventi OI’]

because t headhesibalwfINit ¥101hiat the V83 Jubittaes g$0(armlo'wies’ﬁt|21@lz ik $henespin-coated
smal | . [0253] Fi %zo shows an atom c force mcroscope (AF i mage of

a phase 25°%gP i AP EBEfRET pholU3dy then dgposied puisiths Phoiperisicd\Rat e)
( PMVA) - pol ystyr eﬂﬂSé P§%)ts%%§3[§jg{i’é 35 .3 aPlPnfedid B&Bﬁl@fi bfeﬁm}ﬂﬁlltmﬂfls glﬁn-

[0254] This inmage 1S o spin-coating a ymer solutio
hi gh nol ecetated atd gietCrplayer(2168 tayh cmmangmmawe@cu@wmpmmm debighil phase

ner oy nereiled BRI, SRl S0l B2 e i 2011

sol vent wi t hout fpesBVABgGhdwe iPMd e /O MaE PS. phAsd blmfsecﬁe@s@ecuk;ew%m@tred

PMMA is then renbved using an oxygen pl asma treatnment to formthe
final 51 dyses @e$<éﬂe%aﬁf-lfﬂér4’$ cyrhithsxaiics sp dleat eilie pigmaining iphasenghll, namely

transferred rl tr one
et node, [ 0RMBA Rt 632488 e B ot 188 g R DA Hep SRV G et
views duri | ngpldtion to obtain the layer sequence shown in Fig.21C.

20 [0260] As shown in Fig.21D, the exposed photoresist 2102 is then exposed to

UV and developed thus revealing the Ni thin film 2101. Alternatively, the exposed

photoresist 2102 can be removed with an anisotropic O, plasma etch.
[0261] As shown in Fig.21E, a Ni etching solution is then used to etch the Ni
thin film 2101.

25 [0262] As shown in Fig.21F, the photoresist 2102 is removed (together with
the structures arranged above the photoresist) to finally result in the disordered
patterns 2120 of Ni.

[0263] In the following, referring to Fig.22A to Fig.22F, views during a
method for manufacturing an identification tag according to yet a further embodiment

30 of the invention will be described.




met hod for manufacturing an identification tag according to a further
enbodi nent of 5 the invention will be described. [0256] This nethod
is shown in Fig.21A to Fig.21F in which the disordered patternis
transferred onto a thin filmof N by gbching away parts of the N
thin film [025’9 In this exanpl e, as shown in Fig.21A the
substrate 2100 i H2fdlEigad2Asio Bigd2y shawrp mroeess &F foxn adigardered gafbess iontoce

onto the Si t . physi cal vapour 10 deposition. A
PSR-

thin | ayer I'S deposited before Ni to inprove the
adhesi on of N 2[Q55] Ih thiveenfBodandn] 4sahewd 10 Tig. Photthe afisghtc 220@ 19 S with
t hen spin-co t,e%ﬂg)%to N 2101 before Cr 2103 is then deposited aonto

t he Phot or e3f Au 93 gleposited RaiRRS1 2308:by avhpsica yapotidsppptien. A thin
pol yrmer &l e } 1 i . I

Pty gy 8 (R shdyidfls Mep &R BEREID 1R (i NI M B o
nmor phol ogy, 2ZHdneitet Engpbetiate 2BE). Fhateeskt 200Asdhen spémraoatedgntp Has22M ] ddd

0259] As sh in_Fig. 21C .the PS phase 21 s then sel ectively
Eem)v]ed usf‘ﬁ\év?aé’e"s%{d}éﬁ el%‘lﬁl?ﬁp%l‘go q@%ﬁ%ﬁéggg that the renaining
phase 2111, ”a”E[ﬁQGGtho&ﬁﬁﬁg;Fg%z%‘, Mﬁnﬁsc%i@g%@:apbf&d'saM%n%slgp’m.

is then wet etched wth a Cr solution to n the layer
sequence shewted ont¢ihg, QrigyerZ20p 0L 6 GprtAs asgdewvelorityitg obhiby thehiesieodogmesl

hot oresj st 2102 .is then exposed t and vel oped thus .rev i ng
Phe N Ith: rePhrfeep oRer SPREFatts 1S HERERL Rl Pt eatSy 22y
can be rempved wjkB7RAs aRdeR i P20 2hdPopABseet2q D is sBLblyASmS hIMKiAS
Fig.21E, a N etching solution i's then used to etch the N' thin film

2101. 25 [ 02&dyenhsudhapmyciohering so it theremeindnoplase 221 DAfRMMA raspgiveen

(toget her w t S_alrr )Y/ e toresist) to
finally re?ﬁ?@hﬁ%?%&%@rl@ en%g‘?'tggr“ﬁt?‘ 32@"2%%?&%?".“'[0263] In the
fol l owi ng, referfo2eg] Asskivgn 2PRigl22D;ithe 2dfosed/ plembresist 2200 ia expaihes UV
f or manuf acitlrg%i ng.an identification tag .accordi ng to yet. a further

enbodi neht dgyelensd thys sProne whe 1A Ehigellan 238§, Adfginafivel g fherpgposedy
Fi g. 22F i
to Fig b@ﬁweﬁsﬂozz@g R85 bl fbrﬁcﬁfe%tggdlnsﬂs%ﬁﬁﬁg cgzﬂ%%sgfarbtaﬂt 0 a

substrate el ectroplating N . In th ment, as shown
in Fig.22A, the B3b6%k AasEov@P0Fig2Bi a Witshructure 2220 is then electrodeposited onto
Au 2201 until a desired thickness is reached.
[0270] Then, see Fig.22F, the photoresist 2202 (together with the structures
20  arranged above the photoresist) is removed to finally result in the disordered patterns
2230 of Ni.

[0271] In the following, referring to Fig.23A to Fig.23D, views during a
method for manufacturing an identification tag according to yet a further embodiment
of the invention will be described.

25 [0272] Fig.23A to Fig.23D show an exemplary process to form a disordered
pattern onto a substrate by electroless deposition of Ni.

[0273] According to this embodiment, as shown in Fig.23A, a substrate 2300
of Si is used. An immiscible polymer blend solution is spin-coated onto Si 2300 at a

certain angular velocity to obtain the desired phase separated morphology, comprising

30  aPS phase 2309 and a remaining phase 2310.




athin filmof An 2201 deposited onto Si 2200 by a physical vapour
deposition. Athin 5 layer of C (not shown) is deposited before An
2201 to inprove the adhesion of An 2201 to the Si substrate 2200.
Phot oresi st 2202 is then spin-coated oggjo An 2201, and a C |ayer
2203 is deposited onto the photoresist 2202. [0266] As shown in
Fig.22B, an i i H274l 4s pldusyrated ibl Bgd3Bolthet PBrphase pi%his sobeatively ommoved

he Cr | . 2203 i | i 5 _obt.ai he..desi red
bhase 10" cusis asalbnipERet Sib IR RpFTBIA S Erntia S R SR e
remai ni ng pprEwe AARGICT JdBdd] 1246r 31QUAtHen phiGeadd GapbliQlepSsiteh #s1®wad 1Y a

is selectively renoved using a solvent such as cycl ohexane so that
t he remai ni Wi Pelsdanplayar (Bpt oM™ r emai ns on O 2203. The O | ayer

2203 isdhen etc | . h | ug i |
Fro.220° the expRess Shor Sedip2€onRBolt bEls ettt 851 diEeh Bn top of
devel oped tihgserexpimgiphgsetd3e 0 Are lifiddoff by disdOihg tHY PEIMALE VEInyacetohe:
exposed photoresi st 2202 can be rem i an_ani satropic 02

n be ved with ) | . .
pl asma etch. [ 020876laas shaywinin RigZ3D, Nip232§ injthegydegesited dyippaersige ihee i
el ectr odeposj | ol J1 ( (1S ;
[0270] Thens,ﬁjbétg%e & %@ Eiﬁ%ﬁgﬂ ﬁﬁg%ﬁc}lrngg"uost&%z‘%gh‘% ?!ci) S%tkﬁieﬁr 231, Y ggﬂed
struct ur es badllofielectrodesd phting eolutien.phot oresi st) is renoved to finally
result .in the di ed patterns, . 2230 of Ni.. [0271] In the
fol | owifg, ref _erﬁ’ﬁf@eflggﬂi _Gl.l_é:%]»%!g_t:’é N z%%}ﬂwﬁg IHl?l‘?Sﬁ%Pea imagashgly the
for manuf aciiukdMatisN tdedetultidhied hQRrdiRGARE Heldath iR #SEnth efilbifiRht of
enbodi nent of the invention will be described. 25 [0272] Fig.23A to

Fi g. 23D shotheanvestiempl ary process to forma disordered pattern onto

a substrate by e rol ess,deposition of Ni..,[0273] According to thi
enbodi nent, as s#qgm ]i%nt‘l?l 450 ‘gﬂmlbgd%gst ’Fel(la\tht%d %Sgﬁ’ ‘Lsgf Oéﬁei@ageséﬂj.ar%?fls
i i sci bl e gumeeko Ricatd as@kertibed Tagers PhdhyCRaaBEnP RE® bl petBedl A3 an
certain angular velocity to obtain the desired phase separated

mor phollSgy, aETSVP &0 pigeors thesubsirg suny brJooneref anyrathalisaiid gajiiab dndeed,

2010, 2., LGBl AL Sl B, BB B PSR TR e

2310 remai na matatlivesuBitrael OBl aicice 286012, suBstidie mayr badifieshad byager seR3del

I's then phyesrjv(l:r%%)éntvo t lértag gﬁ(? Ss{ntn acli' Jo?rlsildgr\gﬁgnsbzpp?y to that discussed for other
| cases above.

20 [0279] The overlying film is in the above case Ni (with a suitable intermediary
adhesion layer or conductive layer). This may be any other magnetic material as
disclosed for the previous embodiments (for example, Fe, Cr) or an alternative
material if something other than a magnetic field is preferable for detection (e.g. Cu or
Au if detecting an electrical characteristic as highlighted in other embodiments). It is

25  also possible to combine the phase separation technique with particles, so that one of
the polymer phases is preloaded with fine particles (ideally below 100 micrometer
diameter, but preferably 1 micrometer diameter). These particles will stay within the
phase, and migrate under surface tension towards the disordered boundaries created

between the phases on mixing, Consequently, a disordered arrangement of particles is

30 achieved that can be detected as described in the embodiments previously (for




thin Palladiumlayer (not shown). 5 [0275] Next, see Fig.23C,
portions of the Pd-Cr film 2311 arranged on top of the remaining
phase 2310 are lifted off by dissolving the PMVA 2310 in acetone.
[0276] As shown in Fig.23D, N 2320 issihen deposited by inmersing
the Si substrate 2300 covered with remaining portions of the Pd-Cr
film2311 imampée heigh ednagretih refd-telad dn rthd esss ¢fl wingngpagmetiot aranagribfisable
[0277] Fig. %d Fh% ll%ﬁ)ashow atom c force mcroscope i nages of the

i dentificat? %E}m A ctured according to the nmethod of the

sevent h enbodi me280ff Thd Hikn hivEdthi dRBeritA2d 8% dbﬁbshéwbﬁbw e%ﬁeﬁllaﬁﬁglbﬁ

related to the use of the ﬁhase separated polyner to crea
di sordered ¢ acgté}lessméﬁylguart %@b@ﬁsﬁh@amxmmerﬂ@wm thmsmaﬁ alswe achieved
alter natl veb %lsl t he bstr

S0l ot erbd o b B8R BhS AN M BhE it aliBl Ted o AileR plihrsor or

ceramc, gl 1&8@1 crapeing pasedr sheRhdier. Ad tid ik taslaya thaeyidl ddfige the width of
substrate. The choice of the substrate may be influenced by the

service enthifteskuhis pefergngal @ghaéfﬁ@ filinibakis lessribam EpGumiesprctsppthicks and
t hat discus férib‘? stﬂi%ﬁf g@gﬁ% qlsr(l 20 [0279] The overlying film
WI sui

is in the ove C )l e internmediary adhesion |ayer
or conductive | ajje8})] Tﬂihpﬂ)cmycaeramplmd’m&fd 1ﬁ&gﬁﬂttb@ompi‘:cﬁéisais p@énously
di scl osed f previ ous enbodi ]Hgnt s (for exanple,

t.h
al t er ndtd ve ‘? ﬁ‘ﬁ‘?eg‘r iagfl ey LenEdRPbET oY manya AT éh%@@??ét@f’équi‘%ﬁﬂs |a§ready
preferabl e djon,sdef ﬁﬁtek%ﬂ 1680 Qn}%% r stk 1o %to‘?ﬁ{e'dﬂ?ﬁc@ﬂséﬁ g.lg& an so

characteristic as hi ghll ht ed enbodi ment's)
possi bl e to conbj0282}t Inealphfithe &b@pareathodunmhm taenates balpha Bng'hwed 80

t hat one of, the nmer phases i s preloaded.with.fi

aeal Ty Doty & B EhET BEn S pd it ah R Er Firiehane, e, BE ort B cbiset
dianeter). dhesR dadfdes B8 idbdulficalidy 19kt B ﬂleté%?ent @llﬂiistﬁe sturd ﬁH rfzer
under surface tension towards the di sordered boundaries created

bet ween 5t hecopretaesswith thei oxigingl @ﬁwqﬁbﬁtmws thatiirgioe de resep verartap gedplace
of particleg.l s} gﬁ%ﬁg%@ﬁ&%@gﬁ%eﬁf:wﬂﬁcﬁ%%gss%edescr' bed in the

enbodi ment s previou nagneti c read-head in
the case of usi n@283gDedd the identifignivhilapdd hes bar folfédh the efinas ddsdribed,

g?gg? 1 O-FI)-IhStE{ !ﬁ%:ngg %?m %ee%gt 906‘31%{ 1It ?se g/elityothllglelndoengodsnln%r?sqori) ySuE:)ﬁ/[gm embodiment is

shown in Fig.26 showing a layer sequence having a lower layer 104, an upper layer

20 105 and an identification layer 103 sandwiched between the lower layer 104 and the

upper layer 105. A small slice of the layer sequence 103, 104, 105 is cut and is

adhered to an object 2600 (see Fig.26). In this respect it is noted that suitable

techniques, for example diamond knife microtomy can cut ultra-thin slices of material

of a few 10s of nanometers, a tag as described herein is typically about 100

25  micrometers or thicker in section, and so the thinnest dimension is still the thickness

of the layer that comprises the identification features (in some embodiments ideally
below 100 micrometers),

[0284] It is possible in the above emquiments to scale the level of security by

changing the dimensions of the identification layer and associated track (longer tracks

30  generally contain more information on a given length scale), the dimensions of the

disorder (smaller scale disorder means that there is more information over a given




el ectroless plating in the above three exanples. However, this may

al so be achieved 5 by, for exanple, evaporation, printing or

spi n-coating a netal -conpl ex precursor or netal containing paste or
suspension. As this is the layer that wkll define the width of the
track, it is preferential to have a filmthat is | ess than 100

m cr onet er slengthckalehantl ther el extityyofsthia disabdeufpaticld sizo natasions horekshape

[ 0281] This_process .can _he inpl ted in aroll-to-roll process as

previously V%ga%sa@fiioﬁ'ga,ge%ﬁﬁ ‘?ﬁ{g‘%g‘émgonbi ned wi th nmany of the other

enbodi nents al r e@_dssl Hiis @MF?@?in fiRr adve R dinlerds o4 diPliGKe thad R fack
J :

as part of the object itself, and so on. ,[f028'2] In all of the above
enbodi ment screatpd by srpasinedbe gapnasediaregsine of & identificatien yerds perpandicular

carrier Jayger a r enpvin e tag fr.omt qbj.ect
st urbe of B SHR s b8 taR Ping AR LH, HOSeLAY RhBE o BT e
si gnat ure necliengedn dfplcrpoedibleess Wil e ldosirably girtat wedtlRAthY BackNailiSbe

means that tryi ng to renove a tag and place it on another gpossi bl y
count er f ei t3chisNE@ Ol #t| vespshpllowp gaglep dees [lopge) ocvseandhgo at least angles

identificat}] r e r j h r ' , :
section canérg%mi:g%éﬁslod]ta ?thQ f?Si {6 {hg @%&ybfﬁlenﬁy%%o%ng “3‘??@?%{&% %ﬁgl e%t??hgoagno
enbodi ment degrees howprefenerffial . s siatw 8 dllastlateddn Reglehoeinhalitica 2701,

| ower | ayer 4, an_upper |ayer 2 Q5_and an jdeptification, |ayer
103 saridh c%@g 4 SR TEeTCH 97 f%l,é%S m%wnghﬁ%fer&wp%lqse{y&waméw
A smal | sl igai0fiddde7hayehssequence 103, 104, 105 is cut and is

adhered to an obj ect 2600 (See Fig.26). In this respect it is noted
that suitable tl@286li lnubs abdverenebesimpéms,di sndimdodeditd dogatecinfironatior suithin

cut ultra-thin slices.of.mteri of a.few 10 f .nanopeters,. at
e descr | bl Hersh el ey o ghootn M b En ridel BoBP thifeert
in section,sudRéhAahd Beck! B NG dSHiMRRYI RRtdSoBs kidp #18 rddBideldNBfemaiin
the |ayer that conprises the identification features (in sone

enbodi Aént O dERs|ig by sersderingoliffeiepbleagidrssyles pdgadisarderite the dpistasionn
t he above i : el 0 rit changi.n he
di nensi onsetgﬁg)%ﬁgﬁlg gﬁe%{n?% (?fgtg{? ?651% %ﬁgggéﬁhc?ft’a%g%%ﬁm lééé)q%roggrﬁg? %r?%entFlay
tracks 30 tgestered] Tisdosinglan torarter icodgrthadomainin a @agtetic keipgétha binary
scal e), the dinensions_of the di sorder ](]srral | er scal e _disorder. nmeans

that there TS0 F¥SIPRS Jihert GROYHBENGS gPem i Kig 3% i phidcap@)eti martice
conpl exi ty Qfmdifkabgfli 3%5 ﬂﬁyrsicfaﬁgr&fépgéei%gs FEMARIH P Lo ObrreBRR BN #REbits of

variation, and ot her rees o
20  information that wish to be stored permanently (e.g. a bar code that identifies a

product family). On the finer scale showing magnetic particle elements 2800, the
identification layer discussed previously is the detail within portions or one or more
parts of this modulated structure. .
[0287] Another method according to the invention is similar to the above but
25  rather than locating the information by modulating the physical structure, an extended
continuous identification layer 103 is provided in which magnetic orientation is
written "on" ("on"-portions 2900) and "off" ("off"-portions 2901) on one length scale,
but the detailed structure of the particles acts as the fingerprint. This works
particularly well where the particle density is high so that the bits of information on
30  the larger length scale detected by a head with less resolution detects only little noise.

Fig.29 illustrates an embodiment of the invention in which this concept is realized.




[0285] It is inplied in the above enbodi nents for sinplicity that the
track created by exposing the thinnest dinension of the
identification layer is perpendicular 5 to the plane of the | ayers
bei ng consi dered. However, cutting and/sgr polishing the section at an
angle is possible, as still the desirably narrow wi dth of the track
will be achi eveli288nhhjthatghvbe ybalealligmtesrnidros idfoematidn m teobs ofparticles

20 2 g O S BT, A S0 00 B Bk ek Bl
This matter OI%Jtﬁ:ai hdtstrefl REvith oF bakidies %"EFMV[& fohah optidL ar oidlwitd @ finer

2702 of the layer sequence 103, 104, 105 are cut using different
angl es (i ndfiegrp@ptisiructarerthensiy. | i nes 2702, 2703). [0286] In the above

enbodi ts, it j ' osed to Jocate inforpation.within the tra
ae el I et her (R3S BHOORTSIR Joy Rt SOA 3 SR QP a 0l pesbiiing, 6 e
t hereof, orinvenidn ishaésciibel. tTIRClealimigad&ndd boipsdegnatrRe 3000tdsofbuad i a
strip with recorded information 15 on). This | s by considering

di fferent | eqnyerigeheredit sardrprslenifeoraale. dn additipmitee readerdnadapfaditg have
nmodul atin cal : i &

"t or mat | ontiaari B 0GE BeeR 8 B8 k'3 g Yot RO e Bl Yomenn

domai ns i n @emagniIl2coratiding elenentyi (Aatey fornuxaingle, Hius irethe &Ue bf amnagnetic
enbodi nent i.s shown in Fig.28 in which magnetic partjicle domajns
I

2810 ar'd ph§igidal iy dEFRIETe cBlemsnidsy i ¢t by Sndandr ciggwstiyer o apifgropic
bits of 20 } ! vvgﬁ h . m Y,

code t hat ifgg%lﬁél?%gg}g Gﬁg?%&’u t f%r%g?%n%%@ﬁ(g me?ﬁitggaﬁléélﬁg Sc')v(\),iil ntg@};
magnet i ¢ pacduldbebased o ntler 2880 ptstsheh as wegn«td-bptatal ondingyestholls3 cuissatet

previously is_.the tajlL . thin portions or, one,or re arts of .
Phis modul afoeorrdBeat a0 s3ah Bamonarsniin s Bestoma ks s ppwn in
invention ipigHoM, | BE bRIihS QIR LaRUbe aRBndl BfstahhAY bepRhdiBAat RS the
informati on by nodul ati ng the physical structure, anextended _
cont i ndéus Mgesmgjof anjobrect yter ing@yiydi igtopthe wlog 8019 M ashiditel yeanse 2h ®bject

orientation_j itten "onn("on"-por{ions,. nd eff,
("off'-por tsldgﬁsas\é\%ﬁge)dﬁo%a@ nrbé) 0I ?ﬁnﬁrﬁpnégc%ﬁ' é&entégg%inhgay%etl le Iﬂé% has a track
structure ofxpohel frarfeadihg shaddentifisationefchiufgefrpmi Mk . thihhes dekksion of the
particularly vvetlbzlﬁ.v\here the. particle densi t% is high sg that the bits
of i nf or mat MeR1IHAtaR lavee 1 P3isgepvedthgughdae slot @1k therpaging £laracn 3Q12 i
| ess resol uf,} t n ikt £ L-Se. Tkl A T a
enbodi nment u%llt; O%ﬁgq%eﬁge%togo}neﬁggn t%lf%ﬁ%ﬁlﬁg E%lgc%np% gq%dtrggfitgéelgﬁ)%gmher
[ 0288] 24l t hragissedhy Hizoreeding |desice H068 ts tobtaim ¢hei sifmaturat Note that therrasding
particles

device may further comprise a sensor for monitoring the position of the tag or track as

it passes through the reading device — an optical motion detector, for example, is
suitable for this purpose.

[0290] If provided, the reading device 3000 may further comprise suitable

25  processing means (not shown) to compare the signature from the fingerprint read by

the reading element with a pre-stored reference signature and to identify the credit

card 3000 to be authentic, if the signature read from the credit card object differs from

the pre-stored reference signature by less than a predetermined threshold. If the pre-

stored signature is located in a remote data storage medium (with respect to the

30 reading device), the reading device is usually adapted to receive the pre-stored

reference signature from that remote data storage medium. However, more usually the




and magnetic material, it also applies to other enbodi nents, such as
nodul ating the optical activity/reflectivity of particles to provide
for an optical bar code with a finer fingerprint structure therein.

5 [0289] Wth reference to Fig.30A a regdi ng device 3000 according to
the invention is described. The readi ng device conprises a slot 3010
as found i nreadingalevisntis edaptedcioentnd thraredd sigaatore, orf fimgegprantid the remote data
addi tion, thte reader 1s ,adapt.ed to have he re(ﬁg.- het%d 33@4 | ocat ed

2t the bot t STEF et PR RS Compar R S g SRS o s Gr S Pl

readi ng el egRAte sehOlfEs exdadipl€ tatPhe thetlading Betib® dedsiBnPif AmARANAH Been
10 signal, the "reading elenent's" could be standard inductive,

ani sot r opi c fourdghas ideasieg vad/ pnapthentigpting theelgh er dhegbiseti tharamr) if the

di | . . . : t h,as .
ragnet o-opt POl kefbiie dBR O Aol EhiBl P ia SRR Rl B e
as to enconpAsy atifigedrodiebeiof oit ead thiape-stdsd séforsAcd §igndting. fddi\thd difect or

readi ng el enent can be arranged substantially perpendicular to the 15
novenent of ta&ng’ogﬁj ect to be inserted into the slot 3010. Accordingly,

once an obj ect I8 6o CaE onpL 5 :
identification | Ej?g?] §%§?%§H%§ a tsr@gvgh%expo Z%’lgg?égegggieﬁté quhtélave
i dent i fi cat besn rkéated teprattic@mntread dvien nas hudiredeiiteoin laborhtoey tests. Fig. 30A

identifjcation layer 103 is noved through the slof 3010, .the reading
el ement1B30139%s 2 %eff sty car @déa%%gga Wéﬂf‘iﬁﬁ{ﬁ? faptinateghplgstic card

fingerprint; : her . o .
| 0dCT B Lot HTBATER (8 iphAS!pPaBAR SRR b8 300919568 o

further conplastselaminaertsiogether, cntotoi dbonti hgmtshé cpodi tizomdoisdrivd tetigeanrthe

track as i as t hr pu .ne readin evice - an optical tjon .
detoctor, 1 vEITe alsRE et shfi op o tiosieg RieRRbe5 Sapelf bV in
provi ded, tFR.IEREIRBHNAS W6 Bied3EOF WilYet flabtHdl QFitlCH BiRtilas @apSEhldsAO kiReetsARith
processi ng neans.  (not shown) to conpare the signature fromthe

fi nger prd nt megeglichpartiele® incerdidn feayesmethemwindn ghiep rtegetherr clcher lepter Aahsl
o SR . o Rerel
o o oA ol R8P e SRR BN o,

pre-stored safechde Béegnatd repdayediye asd tréibl @ upihg detet itaded which is also
threshold. If the pre- stored_sjignatu is located in a renote data

d
stor age medFONY iR if Phesemaph of §ig DA d he suaicRgmBley illusraterth Sspesmllygor
device is Usiahdid FAaRLS tQANECEE HE iHaﬁiﬁQgﬁdﬂéAﬁﬁ& th%q{a%k%c?eadinglt}qe

signature fromthat renote data storage nmedi um However, nore usu y
t he 57 20 identification features does not have to be visible to be exposed for reading but can be

buried within the object or covered by a protective layer.

[0292] Fig.31 shows the formation of a one-layer tag according to an
embodiment of the invention. Here magnetic or magnetisable particles 3101 are
mixed with a non-maguetic matrix material 3102 (this matrix material can be, but is

25  not limited to, a polymer or metal). The mix flows from a hopper 3103 down a pipe
3104 and is extruded and/or rolled using an extruding/rolling mechanism 3105. An
isbmetric view of the resulting tag is also shown in FKig.31. In this case the
identification layer 103 (with dimensions a, b, ¢) is sufficiently robust so as not to
require supp'orting layers on either the top or bottom surface. The track, 110, is one or

30  more of the thinnest edges of the tag and is of width “a”. As in tags using two or more

layers the magnetic or magnetisable particles at or near the surface of the track




readi ng device is adapted to send the read signature or fingerprint
to the renote data storage nediumwhere it is conpared with the
stored signatures. A nessage would then be sent (for exanple, back
to the reading device) detailing if a mgtch had been found, thus
identifying and/or authenticating the tag or the object. O herw se,

if the 5 preondtibitedp thefrmpmmetie fiiggmpaintithat fssread by edreading deviebjtlet tis moved
tag itself ng device is (also) adapted to receive or read
this pre-stgbegﬂW%%§$ence signature fromthe object or tag 3005.
[0291] Fig. 30A pnd3FFig.323BBws Aaodswecttrnedin Bseedh ér&?@d:oﬂhh@ﬁi & fuirthet
have been reduced to B@actlce and read over one %un ed tinmes_ in

| abor at ory tBRediment of thggpventigns nbhigs track éb(bé%fqr@éﬁtfrqw thaewpaspd thjanest
forn1of _ I r

conpr i s6p opanerolt Slabticeih TRRE 0L BCRE e ) MphEy'lbfint e
pl astic | aniradt Bl isogsiaiiew, naudynimmetaibaut-sihpednsurfdcec nPdrthesh@@ thadop 105
inserted between th | ayers of the plas%lc identity card prior. to

| ani nati ng. @ﬁ%f%?@@aﬁmgéa%%m nqf of thegamgrhickigsi JASVENRS 1hI1sws

of wallet | ' ay éﬁ%?

particles) iagésrg?%te e%@?@@éﬁ%@ﬂr% an éﬁtﬁ?# g% ?ﬁ%ﬁe%%ﬂfeatﬁgrg%h&
| abel ( san’ﬂnbeﬁng‘eqarmlt s?tmmlblnmtrad:lhe Feithemmie dt wilkde tclaaartkht ghel trackmiaysbe
mechani_cal | l.exj bIe. Bot Ies ave een read. repeated] y. and
ol 1 abihy ustoASed g teositiee R RaaASs S0 s e i bHGtDb dighed
of Fig. 30Areaaiﬂ§ deVRe %’éﬁ“ﬁ@lrﬁﬁie' ﬁﬁﬂﬁld’v@s‘t ﬁetrgﬂﬁn@ SRAfehld Ye bsed along the
magnetic or electrical reading of the identificCation features the
track for riacdithyf exheses theiidemitichiiomlayennifadag or eedd oétherinvenbiane to be
visible to be exposed for reading but can be buried within the

obj ect or covered by a protective |layer. [0292] Fig.31 shows the
formation of a one-layer tag according to an enbodi nent of the

i nvention. Here nagnetic or magnetisable particles 3101 are m xed
with alfon-magnetic matrix material 3102 (this matrix material can
be, but is 25 not |limted to, a polyner or netal). The mx flows from
a hopper 3103 down a pipe 3104 and is extruded and/or rolled using
an extrudingirolling nechanism 3105. An isonetric view of the
resulting tag is also shown in Fig.31. In this case the
identification layer 103 (with dinmensions a, b, c) is sufficiently
robust so as not to require supporting |layers on either the top or
bottom surface. The track, 110, is one or 30 nore of the thinnest
edges of the tag and is of width "a". As in tags using two or nore
I'ayers the magnetic or magnetisable particles at or near the surface
of the track




58 contribute to the magnetic fingerprint that is read by a reading
device that is noved along the track. [0293] Fig.32 shows a
cross-section of a three-layer tag according to a further enbodi nent
of the invention. The track 110 is fobffed fromthe exposed thinnest

5 dinmension of the identification |ayer 103. In this case, the tag
surface cemadisitlsichelllie track 110 is a shall ow non-symetrica

v-shaped surface. Furthernore the top 105 and bottom 104 supporting
| ayers are not of the sane thickness. However, it is now clear that
a readin ViiCe: i 1 y i.atel y. ' '

reliabl yglr' %dl dgﬁ%gaéﬁ]gagrf%ﬁ%@%n r%%toﬁée%t] tr%ac Pgwfg?%ﬂéﬁiﬁogﬁtgeneﬁa% Ehvaque be
cl ear thaditathed, t rack nmay be 10 contained in a tag surface with
virtually any shape providing that a suitably shaped, readi ng device
can be né&@’fiﬁ‘&%g‘%?l%%g cPRPTiFiagat legstong inentifitasiopdayes i which regdgblene
track thabefReRss chifol e Mok CHER shidkPleatlond iR HRERNLRE Loftbrilde
I nvention. 15 59 at is clained 1s: 1. An 1dentification tag r

i dent i f yiatdeasininghite plutaditywbf mhddarhky distebuted paéitiesthat fogmnhy idestification
attached,_. 5 said ., dentification tag conprising at |east one

i dent i fi CEETGH er in which readable identification features are

l'ocat ed, wheEigiaRra3RI¢H rBddih e ARl d MG chElNehlitE kP QRS HRWBInED IRAR R 0f the
at least in part, a plurality of randomy distributed particles that

f or miPhe ifemdnicatiorclayérench thahatueass somgaf thiegadable adentificitiondeatnies dierngly

the identificati.on f ures exposes t thi nnest dimension of th 10
dent 111 P ERE SR P PERE o A R kTS B ek dah e
identifi aabd @ ri@ainghRal ridin® B ¥ast BRAG bMdErtificatibe adakbewlth@mas@iadon or
track, so allow ng that one portion of the track can be used for

neani ngf fXFijat ithegidentificatian layeia gidififerenimortiereafitbpitradat ur es wi t hout
activation or excitation of the identification |layer via a different
portion of the track. 15 2. The identification tag according to claim
1, whér ei 2. Theddémdicasorndgptaddinged claimal, whereis thataizds hdapted sich fhat it is

object to be identified sq that at |east some of the features are
only m&#ﬁﬁ&?} ipyen higaL8 e 15%@#;%@%?&4%%@1&? ﬁé%ifmﬁa&e Yy
i denti fi GRAInHIMNAYRhdabRe frdinGhé Bfek diftREdiANof @0 iRGEAEH Rdajep. Clai m 1
or 2, wherein the tag conprises a covering ,

3. The identification tag according to claim 1 or 2, wherein the tag comprises a covering

20  layer arranged on top of the identification layer.

4. The identification tag according to claim 3,
wherein the tag comprises a layer structure wherein the identification layer is arranged
between a bottom layer and the top layer.
25
5. The identification tag according to claim 4,
wherein said layer structure comprises at least one further identification layer arranged

between said bottom layer and said top layer.

30 6. The identification tag according to claim 4 or 5,
wherein said layer structure comprises at least one intermediate layer arranged between

said identification layer and said further identification layer.




20 layer arranged on top of the identification |ayer. 4. The
identification tag according to claim3, wherein the tag conprises a
| ayer structure wherein the identification layer is arranged between
a bottomlayer and the top layer. 25 89 The identification tag
according to claim4, wherein said |ayer structure conprises at | east
one furt feMhe dRatififdtvathOschbrRier toany afighdns Hes green said bottom | ayer
and said top layer. 30 6. The identification tag according to claim4
or 5, wheyhsrein saif dayenytaycture fudhen cemprsasef leass oae alignment dayst arranged

i nt er medi r : idd It cat i I d
sai d £ ar tRereer QER bR RARE Sof SHAT A choffflos Wbl G Fe B¢
accor di ngréesaanireading b#d idendfitatiof, feattves.ei n sai d | ayer structure
further conprises at |east one alignnment |ayer arranged between said
bot t orh | ayer and said top layer that facilitates the alignnment during
the process of reading said identification features. 5 8. The

identification tag according to any of clainse 1 to 7, wherein said at
| east ond. THemtenfificaiondag dcayeiingtoraoyiof elaimas btaf,al ity of randomy

distributed .magnetjc or tisahl e parti.cl es 0 9.. The .
Mdont i 11 CHTSR S gt lebxt e CH R o S ises S Pyl Of sidoay syt
| east onegpioaend bf medictiomid ?ﬁﬁ{cle@,pﬁpl’i ses a plurality of randonly
distribute conductive and/or sem conductive particles. 15 10. The
i deniPfication tag according to any of clainms 1 to 9, wherein said at
| east one, identifi.cation |ayer conprises. a ality of randomy
distri bu?éEggb(%ﬁ{é%q%lo??%%ﬁcérgl tPgi%XIOigl%Hﬁslﬂ%e identification tag
accor di ngvHegeinBid @f Ichiiont Qlepbftatipnhyi e&npﬁ&swm@iit? dfiigdomly distributed
identification |ayer conprises a material selected fromthe group
consi st i rgngictive pipieemicandyrtive Ragtides cs, pol yners and conbi nati ons
thereof. 12. The identification tag of claim1l, wherein the materi al
is a nmagnetic material selected

15  10. The identification tag according to any of claims 1 to 9,

wherein said at least one identification layer comprises a plurality of randomly distributed

optically active particles.

11. The identification tag according to any of the foregoing claims,
20  wherein the identification layer comprises a material selected from the group consisting of

alumina, metals, ceramics, polymers and combinations thereof.

12. The identification tag of claim 11, wherein the material is a magnetic material selected
from the group consisting of Fe, Ni, Co, their alloys, oxides, mixtures and combinations

25  thereof.

13. The identification tag according to any of claims 1 to 12, wherein the particles have a

largest dimension of between 10 nanometers and 500 micrometers.

30  14. The identification tag according to any of the foregoing claims,
wherein the track that exposes the identification layer has a width of about 100 nanometers

to about 1 millimetre.




fromthe group consisting of Fe, Ni, Co, their alloys, oxides,

m xtures and conbi nations 25 thereof. 13. The identification tag
according to any of claims 1 to 12, wherein the particles have a

| ar gest di mensi on of between 10 nanomélers and 500 microneters. 30
14. The identification tag according to any of the foregoing clains,

wher ei n tI%eThe Riektifiduion e2g0eRdaimt IMevdhdﬁ:m tht in@alt hawa Whliesf Ile%than whadt BOO
of about 100 nanoneters to about 1 mllinmetre. 61 15
i dent i i dBICTORetetsdessithan ahowt 100 migrerngiers, lepethan gqut Hﬁémaromeéﬁrﬁ less thags

than aboul,,x00m;hmERrel &S 35%5 %@6%w%99 100 mcroneters, |ess

than about 10 mcroneters, ess nicroneter, or |ess
t han about 500 nanoneters. 5 16. The identification tag according to

any of t e clalms erein t track i s, .covere a .

ot ot 06 | 15 185 R hion e eotiita bane ot oAy e Ak heren ek
t he prot %yér\é@byg%gét@&n@gggﬁﬂ es a material selected fromthe group
consisting of a polyneric coating, a sol-gel, anorphous dianond 10

or a dianond-like material. 18. The i dentification tag according to
f clai 4 t0.1 ottom | ayer. conprise

26l ect ed ' ofi 1 ihing HGHEI S [ wiptel B aflFeive GO Tle o rbuiets hpiepa

a textilselecte@ &oheihe g%@%nﬁ%md]ﬁhb@‘&)ahﬁg raeéb‘l—gelléméﬂ)hoﬂ‘ﬁamond

identification tag according to any of the foregm ng- ¢l ai 8 wherein
t he #Pacloriagliamend-liks matgdelessi bl e portion of the identification

| ayer. 20. An object adapted to be identified, 20 said object
conprising at |east one identification |ayer i n whi ch readabl e

i denti fi aat Theidehtpdatio sagadceoidigab ady ofbleing NtoSH, vhateid B@dbitemdayer
identification |ayer conprises, at least In part a plurality of
r andom y CAMPFissst paigriplselepter deom HgErow GAnsEng ol plpstice AfetHl, F eARpiced

and whergiif. Seétﬁ&c?a&% °8ﬂlgiﬂagd‘5 gpnt ification features exposes
t he thi nnest 'di mensT on oft nt | | cation layer in such a nanner
thatlat | east sonme of the readable identification 25 f eat ur es are
only nea n%u]l dable fraqmsaid t CE., soalﬁown
por 1 on- o EhedeiifiRof e o Bl ey ohBE breiPind el ite Miind e Shenisie
sone of igdBMddebdsiad %,(gﬂo{l gafHeh&nticitiRUhyeract i vation or excitation of
the i dentl fication 1Tayer via a diff eren¥ portion of the track.

20. An object adapted to be identified,

20  said object comprising at least one identification layer in which readable identification
features are located, wherein said at least one identification layer comprises, at least in
part, a plurality of randomly distributed particles that form the identification features, and
wherein a track for reading the identification features exposes the thinnest dimension of the
identification layer in such a manner that at least some of the readable identification

25  features are only meaningfully readable from said track, so allowing that one portion of the
track can be used for meaningﬁllly reading at least some of identification features without

activation or excitation of the identification layer via a different portion of the track.

21. The object according to claim 20,

30  wherein said object comprises a covering layer arranged on top of the identification layer.

22. The object according claim 21,




21. The object according to claim 20, 30 wherein said object
conprises a covering |layer arranged on top of the identification

| ayer. 22. The object according claim?2l, 62 wherein the object
conprises a layer structure wherein tA2 identification layer is
arranged between a bottom|layer and the top layer. 23. The object
accor di ngvhiepeio kled ohj &2 corhprites méayer sindulcaytereis thelidéntifeati@niay erSie srradged

| east one further identificgation |ayer arranged between said bottom
| ayer an e%?eaateb&ﬁfi’@%"rf.an gbetwéaygﬁj ect according to claim?22 or 23,
wherein said | ayer structure conprises at |east one internediate

| ayer arranged between 10 said identification |ayer and said further
i denti fi &3t Thmobjastaccorgddg tdhlginoBRect according to any of clains 22 to
23, erei.n said.layer structure further c rises.at |east one

21 | gnienc IagRrmd VR Heiphir Spiies b JedSinnp A Sher SRR caendavey Agpecd
layer t hajerdR@ishidttatiem @ aad k@M aysur i ng the 15 process of
reading said identification features. 26. The object according to any

of clainms 20 to 25, wherein said at |east one identification |ayer

conpri se r.alit f randQ diistri buted nmagnetic or

magnet i sgé?gﬁ%)%??t@%og&lgéo gl%m"%%gr g%] ect according to any of claims
20 to 26,wheki g4id ISRt Srdturk eadbrifRet 1ed8dnk inteaiddene [ edrH06PbétHeen a
plurality of randomy distributed conductive and/or semn conductive

par t L8| egaidadensidicatiorilaye)and said dedhaiidrptifisationlaysr. cl ai ms 20 to 27,
wherein said at |least one identification |ayer conprises a plurality
of randomy distributed optically active particles. 29. The object
accor di n@5t Thaohjcafactdréingos egovfidaicis@2ine 220 to 28, 30 wherein the

identification layer conprises a material selected fromthe group
consi st | ﬁﬁi%ﬁfm saifl igwepstru ?irréh,er eQPBfes &t lepsoprakignmem lysrarageions

thereof . yBfveedQaid lABoRRLRE an@CEQEdH 1B FeritRat3N1iQfes ShAIIBRNRRt &Rirghe

15  process of reading said identification features.

26. The object according to any of claims 20 to 25,
wherein said at least one identification layer comprises a plurality of randomly distributed
magnetic or magnetisable particles.
20
27. The object according to any of claims 20 to 26,
wherein said at least one identification layer comprises a plurality of randomly distributed

. conductive and/or semiconductive particles.

25  28. The object according to any of claims 20 to 27,
wherein said at least one identification layer comprises a plurality of randomly distributed

optically active particles.

29. The object according to any of the foregoing claims 20 to 28,
30  wherein the identification layer comprises a material selected from the group consisting of

alumina, metals, ceramics, polymers and combinations thereof.




wherein the material is a nmagnetic material selected fromthe group
consisting of Fe, Ni, Co, their alloys, oxides, mxtures and

conbi nations thereof. 5 31. The object_ according to any of claim 25
to 29, wherein the particles have a IQ?gest di mrensi on of between 10
nanoneters and 500 mcroneters. 32. The object according to any of
t he fore@@iﬁbedMaﬁmwmﬁdmgdoBﬁyoﬂﬂmnnémeba9the track t hat exposes the
identificatian I %as a wdth of P ég nonet er s %ﬁg

mi |1 i met rEergs %tela 1B magpety lai“ﬁtl eleghe he r%c"tprﬁ%kls%o dt h
of | ess thpmmdadMys 5)%&63 rﬂlﬁ("t&@?&tﬁirc%mdlﬁﬁﬁ)ﬁ fifeogbout 100 mi croneters,
| ess than about 10 mcroneters or |ess than 15 about 1 nicroneter.
34. The obj ect accordrng to any of the foregoing clains 20 to 33,

wherei.n t ck is red tive coating. 20 35. The
obj ec aéﬂo?ﬁ?ﬂ egdc%F %2nya%%wgﬁ%9wﬁ@ protective coating
conpri sesylerdB RS padficlestRie &l Adedt AR HsRA dEhethitct Q0 Hagérh&ters@hd 300

pol yneric coating, a sol-gel, anorphous dianond or a dianond-I|ike

mat er i al .Mmig@MefPa obj ect accordrng to any of clainms 22 to 35, wherein
the bottom | ayer conprises a 25 material selected fromthe group
consisting of a plastic, a netal, a ceramc, a textile, |eather,

gl ass anttzcwnéabtﬁjattiaeastﬁrditlgedse@}foftﬁafor&tﬁn%ajaﬁ@stzm@cnrdi ng to any of
t he foregorng clainms 20 to 36, wherein the track eﬁgoses onIy
si delBf tvrh,errlaéhﬁtr@kél&t|66Ppspa§}er1der®rﬁc®@n lyrs happ sedthaf abey) 169 nemcarlfrters

20 to 37, [ bject is a luxury item an engineering
to YWt § n@ﬂlf Erd
conponent, a textr t he packagi ng around an object, a seal to a

cont ai ner vessel a credit card, a certificate, a bank note, a

or
ecurit car | ar card SS ort an identit

iarﬁ o e ﬁﬁﬁrt‘j‘fa gaﬁmé\égcr %ﬁrnéhae Sﬁa"&lﬂggfg‘q thap dhobit S0 ok
39. A reeﬁb%e@@rylrese tteerabroaaphmaldrdﬁatfsf te&%wabctmb ﬂrle%nkt@é o6& than

located in an identification 5 tag or an object to be identified,
sai d1peadboig ldeiorereteonpri sing at | east one readi ng el ement adapted
for reading information located in an

34. The object according to any of the foregoing claims 20 to 33, wherein the track is

covered by a protective coating.

20  35. The object according to claim 34, wherein the protective coating comprises a material
selected from the group consisting of a polymeric coating, a sol-gel, amorphous diamond

or a diamond-like material.

36. The object according to any of claims 22 to 35, wherein the bottom layer comprises a
25  material selected from the group consisting of a plastic, a metal, a ceramic, a textile,

leather, glass and combinations thereof.

37. The object according to any of the foregoing claims 20 to 36, wherein the track exposes
only one side of the identification layer.

30
38. The object of any of claims 20 to 37, wherein the object is a luxury item, an

engineering component, a textile, the packaging around an object, a seal to a container or




identification |layer, wherein said at |east one identification |ayer
is located in the identification tag or the object to be identified
and conprises, at least in part, a plurality of 10 randomy
distributed particles that formthe i @ntification features, and
wherein said identification layer is located in the identification
tag or theesshjaemedit carher dediiaid, B bdnk notscdecarityrmense cartihavchacul ardek-chak,
reading the identifjcation, features exppses .t he .t hi nnest di nensi

of “the i GURETHOFL AR ISAOTATER A FPISToRe 40 AR RTiC ORGES BICKPESOf A SHHE BT
the readable identification features are only neaningfully readable
fromsaid track, 15 wherein the at |east one reading elenent is

adapt ed 3% Arneagingdévite fos seiiding ideniffisatien featwrdsdhatwrelocitedim ant idpritfation
sonme Qf the plur.ali of, randomy distributed particles included in
sai d gdeﬁ‘%?Ilp%na?mgcr%ttélp%lr%egtﬁ@quorti on of the track wi thout activation

or exci t%bidQ@adii\?\%dé\hee ¢oh@pttsirfd cation layer via a different portion of
the track, and erein the at | east one reading elenment is arranged

with its | ong@bleagtione resding chament pdanied foardadingdnivamatianulogatedinan t he
relative . j . e i ViGe. : Iy :0B ect

o) o S B RABPRISED NG e 0, SRRt ) 8%l M

el ement dlenificadérttaliondie.objetOto biehideriteftediang compiises, Adeat M pag, b luedlal of

39, 25 wherein said reading el.enent js. adapted for reading the .
magnébi c rﬁ?@l@m%ﬁbwdﬁwwaﬁ thyt form th%ﬂe%a%gﬁﬂan §apyrey, ad aeud
particl eggd Lo SR Gl B i ] . j .
devi ce a?g%@%cﬁg&?lghgﬁimg% egﬁj{g@tﬁéé%ngﬁ%?&ﬁld{agéﬁg? é)ﬁ]]ec tsfzglh% 1Pea .eﬁg“ sucha
el enent imsaredaiitadtrick for emdinggheldentificatiah fantured exqtosathe thémriest dfension

i nformati from lurality of rando di st ri but con tive. .
ond!or - sReHam bRt g risebe MERRR NG F ST of dureMAb s Fgfication
layer. AZeanlh€ afel Rl ABaklB¥LO0 r@feNediondsdi@uady of clainms 39 to 41, 65
wherein said reading el enent is adapted for detecting photons emtted

fromld pl ural wihgrays therah iedefeng refiding ¢lemensds afapteddbt meargngvbrepdingi cl es

i ncl uded .j Ld identidfi ion_|a 43. The .readi ng.devi .
ncoor di ngnRETRiGh SFERH o AR s BYBF weitup k) e LRI R R rariche
i s adapt dfclhidod inReidddémtidichtyorOfibrdiong psaiod of ettty vatlRIeMtivaidiDftexsRittbn

track. 44. The reading device according to any of clains 39 to 43,
wher ei n SAithe igentifisaonlaymevie aidiferentosion eftheBacks and y gui ding sai d

readi ng el emeql aliPRY at least one reading element is arranged with its longest dimension
20  substantially perpendicularly to the relative motion between the reading device and the tag
or object being identified, and

a guiding means for guiding said reading element along said track.

40. The reading device according to claim 39,
25  wherein said reading element is adapted for reading the magnetic field from a plurality of

randomly distributed magnetic particles included in said identification layer .

41. The reading device according to any of claims 39 or 40,
wherein said reading element is adapted for reading electrical or electromagnetic
30 - information from a plurality of randomly distributed conductive and/or semiconductive

particles included in said identification layer.

42, The reading device according to any of claims 39 to 41,




10 said track. 45. The reading device according to any of clains 39
to 44, wherein said guiding elenent is adapted for

el ectromagnetically guiding said readi?g el enent along said track
15 46. The readi ng devi ce accordi ng t8 any of clainms 39 to 45,

havi ng a processi ng neans adapted to - conpare the fingerprint and/or
si gnat ur eviergmseidecdding elementripadipipyd fondetcatiogphogne bmittadtfrorma phuraity of

- st d ref ' t ..and 20 - ident.ify .an identificati
Pag or adesFuToRRsudl GHRHEY S dtRe e ntPaR etia b ool "
read fromthe identification tag or the object differs fromthe

pre-stored reference signature by |ess than a.£redeternined
t hr eshol dt3. ke rephiagdewige Aeroading teanycd stainago to4dl ai m 46, 25 wherein

t he readi ViCe_l.S. . icve re-stored referenc
e o PR el o A8 SRS KR SRS S Bemen
respect taborigheidteaiti ng devi ce. 48. The reading device according to
claim46, wherein the reading device is adapted to receive the

pre-stored reference signature that is |located in the object to which

the tag if TRO-ALLANNAL. A9l fisAicionday (g accor ding to any of

claim46 to rern e processing neans 1s ’further adapted to
updat e t hehepeir ssitlqguiding efearean seadafted Sbgopticatle goidimgesaid iréaditg €lément along
appeggi ng the Ere-stored reference signature with the nost recently
read in%@@ﬁ?? t/signature. 50. An identification arrangenent for
identifying an object to which an identification tag is 5 attached,
conprising an identification tag according to any of clains 1 to 19;
and conpii Shepading dbyiee acaording tochnysdicthimel 8fta 44,cation tag i s

tt hed. .,51.. An.identi fi t0. t f i denti i . obj ect ,
Conpr 1 o1 et SHe e Gl Bt S P B ST AP 1o HEC B
19 for i@wmdntﬂoﬁgsﬁah@gi_ect to which said identification tag may be

attached; a reading device according to any of clainmns 39 to 49 for
readidg identification information

46. The reading device according to any of claims 39 to 45,
having a processing means adapted to
- compare the fingerprint and/or signature from the features read by said readiﬁg element
with a pre-stored reference signature, and

20 - identify an identification tag or an object to be valid, if the fingerprint and/or signature
read from the identification tag or the object differs from the pre-stored reference signature

by less than a predeterminéd threshold.

47. The reading device according to claim 46,
25  wherein the reading device is adapted to receive the pre-stored reference signature that is

located in a remote data storage medium with respect to the reading device.

48. The reading device according to claim 46, wherein the reading device is adapted to
~ receive the pre-stored reference signature that is located in the object to which the tag is
30  attached.

49. The reading device according to any of claim 46 to 48,

wherein the processing means is further adapted to update the pre-stored reference




encoded in said identification tag. 15 52. The identification system
of claimb51, further conprising a data storage nediumin which a
reference signature obtained froma reference reading of the
identification tag is stored. 53. An pgenti fication systemfor
identifying an object, conprising 20 an object adapted to be

i dent i f i SiEMAREDPHINYritios ahgprshdiak diawrectared B&rencesimdiung with hemost
accordin s to 49 for reading identification

i nf or mat %Séne%ﬂ?g%agﬁn&%%p%ingglé%}u&énti fication tag. 54. The
identification systemof claim53, 25 further conprising a data
storage nediumin which a reference signature obtained froma i
r ef er ence¥ adisiifigrtianyarapspraent fagidpntidyinganwbiqctionviich ag idegtifeation dag is
55. The igemisf i cation systemof claim52 or claim53, wherein the
data storage nediumfor the pre-stored reference signature is a data
st or age medipuisingenmidentificition tes peotdihgtd iy ciRlaimaditnd9,dedi ce. 56. The
identificatiaon systemof claim55 wherein the data storage nedi um
for the [?Pgl-p“é‘ﬂ’ﬁra@(?%}eé‘f@r‘@ﬁg}ésaé??&?&? fadiondag @@Eﬁ‘gﬂdi n the object to
which the tag is attached. 67 57. The identification systemof claim
56 wherein the data storage nediumis a magnetic strip, a nenory

chi p, a rfddia idindificationtsystdmdios identifysmgpart etgeat,diongpriBiély nodul e or a

magnet.i c t.ape.. 5.58. A net.hod for r.m i dentification tag far
dentP1 y i CHES B BeieE AFRIPERP S f SIS P £ P SHIGHITYIRg Sagyepelo which
at t ached saRidtshtifkendd fab el Ruttha@ggeonpri sing at | east one
identification layer in which readable identification features are

| ocat ed, aipeding Adcvded abcondintgda avpepelabes 3P ¢o A9 g reaiing identifecation brfermation
i dentificat.li -1 £ h.that the 10 identification |ayer

conpri sese?ig%cfeall%g%{glc}eﬁ%{%%arqo,n%ag‘pI urality of randomly distributed
particles that formthe identification features, and wherein said

met hod further conprises formng a_track for reading the
i dentPf i @3t I Bhideatiiicatian systamoaelainadst one edge of the identification

layer suyghnd: rf';@{ngﬁéﬁhg alda@AGHor %eorﬂé(ﬁﬁmt AsvHA] Q&?&Fﬁ&i sﬁ@ﬂﬁhg Bb? teE Igl%m a

identification yer-in suc manner that at |east®sone o

r eadabl e refdeenté fdadmigiod thefidartificeomtag iostbgedneani ngful |y 15 readabl e
fromsaid track, so allowi ng that one portion of the track can be
used for '

53. An identification system for identifying an object, comprising
20  an object adapted to be identified according to any of claim 20 to 38;
a reading device according to any of claims 39 to 49 for reading identification information

located in said identification tag.

54. The identification system of claim 53,
25  further comprising a data storage medium in which a reference signature obtained from a

reference reading of the object adapted to be identified is stored.

55. The identification system of claim 52 or claim 53, wherein the data storage medium for
the pre-stored reference signature is a data storage medium remote with respect to the

30 reading device.

56. The identification system of claim 55, wherein the data storage medium for the pre-

stored reference signature is located in the object to which the tag is attached.




meani ngful ly reading at | east sonme of identification features w thout
activation or excitation of the identification |layer via a different
portion of the track. 59. A nethod fo% formng an object adapted to
be identified, said object conprising an 20 identification |ayer in
whi ch readabl e identification features are | ocat ed, wherein said

nmet hod conprises fornmng said at |east one identification Iayer such
that t _he 57‘%9&& hﬁﬁ?atn' ggg%t%%%cﬁggg mﬁ'} c{aﬁ st%orfa m%?ﬁm 18 amagnetlc

plurality of ran ribute

i denti fi mp,mnnémawhf;ﬁ a nadith &Yéka,ra&ial’d &Iak dl sﬁﬁ&trhéﬁd fdRANEMOAOIRPRE b BiREnetic
formng a track for reading the i dentification features from at

| east onéaléfage of the identification |ayer 25 such that said track
exposgs the thinnest dinmension of the identification |ayer in such a
manner that at |east sone of the readable identification features are
only rrearﬁ&n@fmbthyd fcrrefamha’hg en identifitdtion th@fom héentifidhgrenshjoct tofvhidhesaid

I dentificati ne, portion of the track can

W n hat
be used flgFat afﬁ? a%mﬁ 3’ raét&al?eﬂggaéé 1deptilication tag comNrisuIg: 4t {5astameon
feat ures jwediIRUt oG ér‘iﬁWlﬁ’(Eh ﬁadmdkﬁiﬁaaoﬁﬁeamﬁs drd @Rhie H' cation layer

via a different portion of 0 the track. 60 met hod” according to
cl ai m 58 vorereh aichngghod contpreses Gomprg sidhaf 1€t onanigentifvatien layer dusly drat the

arra n.t of theldentlf cation |ayer. .68 . 61. The. met ho )
e onth ngoR R b Sonipreke B Pa ATt Ot g oty Bis Tl heries
such t hatthitermh 8RNaddtifeatdiPRatBCind $hEARMGHthEEFUMBRN cinpNel Rifining a
| ayer and the top layer. 5 62. The net hod accor di n(ig to claim60 or

61, wher drask dori rgading e identificatinfi f@gtutqsérqmétri@asrc poeedgsoftlesidentification layer

at | east n n.la t ose t he.thi pnest
i renes orfay RN sk ABous IR bnEhinBlli Y Rhe | RpBHERRR LA . el ng
and/ or pahasibr thgt at1€hsbmel (b]i&hér&!ahﬂﬂe adeaofichtiog fézﬁl.u@b &e@n@ﬁm@ﬁmﬁ@fully
wherein said jdentification |ayer is formed at |east in part

pl ur aPi t yesiebledFup saig tragk.sp rallamv@dhwnﬁ pertion of the rackedn bp uéﬁdsfﬁér sed
on said Qﬂéa!g?{r?f&lgylgﬁdlg% 2t 1@ St S(TIBQ 0 H@Hca@i%ﬁ ?%a%h@ggﬁtﬁoﬁrﬁ&ﬁgtmﬁlo?' ms 58

to 63, wher ntificati 0 ayer ormed froma porous
mat ri X t atitdtes dthd idastficetomlayer v1aad1fferent portion of the track.

59. A method for forming an object adapted to be identified, said object comprising an
20  identification layer in which readable identification features are located,
wherein said method comprises forming said at least one identification layer such that the
identification layer comprises, at least in part, a plurality of randomly distributed particles
that form the identification features, and wherein said method further comprises forming a
track for reading the identification fea‘mreé from at least one edge of the identification layer
25  such that said track exposes the thinnest dimension of the identification layer in such a
manner that at least some of the readable identification features are only meaningfully
readable from this thinnest dimension of the identification layer, so allowing that one
portion of the track can be used for meaningfully reading at least some of identification
features without activation or excitation of the identification layer via a different portion of

30 thetrack.

60. The method according to claim 58 or claim 59,

further comprising forrﬁing a covering layer arranged on top of the identification layer.




the pores filled with a different material. 65. The nethod according
to any of clains 61 to 64, 20 wherein said identification |layer is
manuf actured by inplanting ions in saig |ayer structure. 66. The

met hod according to any of clains 61 p 64, wherein said
identification layer is manufactured using phase separation of an
imm scible binary polynmer. 25 67. A nmethod for reading

identificati f I 1n jdenptification tag, said identification
t ag conp%ﬁs?ﬁ§“§§%?§8§§¢8ﬁg§@-%% ?Tication | ayer in which readable

i denti fi datth@rofpating €smifga laeastatiurebeshehit theidéntficaion $dyePRQrranged
identification | ayer conprises, at least in part, a plurality of
randoni y bgtvseniadotten laygriangd thestop fayerf orm t he i dentification 30

feat uges, wherein said method conprises reading, with the use of a
readi ng elenment, signals fromthe plurality of randomy distributed
parti cl es52t Tl niethothatdveding emtlafnn 68t 6 features froma track for
reading the 69 jdeg%i%icatjon f ea utgs Ihg; exposes the thinnest

di mensi orVRFeIR (Fald; ekt 1or iteaing thq 5{9‘@? ¢agion Jeatires frpam i deash gne gdeg ehthe
some of illGuifieAANl:Fer A0 H8'chidfest AARUILAR G fc Rt iARAN:NGH bofned
readabl e from said track, and gui ding salé readi ng el enent along sa
track, whgrceitingoateadiog andior pflishing. t rack is 5 used for meaningfully
readigg at least sone of identification features w thout activation
or citation of the identification layer via a different portion of
the traclks, B8 memaBLbQAdhL o E18RsbNer bglentification features in an
object to be identified said object conprising at |east one

i dent i f i odicrem saidydontifipatighilayer ivfhonbd af leaseint pai yaa plorality of fapdemlyes
are | ocated. [ el i.d at least ope identification |ayer

conpr | so Tt RELE0eE faflaBh of SR AG WP BT aeer i but ed
particles that formthe identification features, wherein said nethod

conprises reading® with the use of a reading elenment, signals from
the pPur & The Bethed derondips toyamst of Paime 8 3@bti cl es that form the
identifi calldn ii8a L reasked raﬁ?oq-&gzz

i dentificat ?onsélgaﬁﬁﬁ@%mé nglgygrxl%)oses dtigemt n&r)1estE ?n%%s]?agnaté?asaﬁéne of
i denti fi dlat paves fildgdewith a difuedt naatentaner t hat at | east sone of the
readabl e identification features are only

65. The method according to any of claims 61 to 64,

20  wherein said identification layer is manufactured by implanting ions in said layer structure.

66. The method according to any of claims 61 to 64,
wherein said identification layer is manufactured using phase separation of an immiscible
‘binary polymer.

25
67. A method for reading identification features in an identification tag,
said identification tag comprising at least one identification layer in which readable
identification features are located, wherein said at least one identification layer comprises,
at least in part, a plurality of randomly distributed particles that form the identification

30  features, '

wherein said method comprises
reading, with the use of a reading element, signals from the plurality of randomly
distributed particles that form the identification features from a track for reading the




meani ngful ly readable fromsaid track, and guiding said reading

el ement al ong said track, wherein one portion of the track is used
for nmeani ngfully reading at |east song of identification features

wi t hout activation or 20 excitation ? the identification |ayer via
a different portion of the track. 69. The nethod of claim67 or 68,
wher ei n tigentidication feptpresthat expeses thedhignest dimengiopaf theidensification leyeriat i ¢
or magnety sablfRA kSl Ke: 2et®unehBR Nl AL & SOTP 1 i ng
determ ning at Teast one characteristic ol a nagne?lc fre of at

| east a poedningulbf readdbieafibm safdarakyandbt ai ning a fingerprint. 71. The
met hod of claim 70, wherein the identification |ayer conprises

subst anti al | y SY5HUS FRiG FReHNG Sfsatnt Aleng srid radlaurhieseth opeROTIARSF éqeﬁ?aak is
| east gso %e?for%nﬂ%mrrgiﬁﬁﬁghﬂe%t D6f i'dgntifﬁcgﬂgﬁ‘f‘e%fdré’é witut a?%ﬁ?iﬁign or

met hod of claim 71, e at least one characteristic o

magnet i ¢ ekcdtonalf tha identffoationhyef via a diffabntipertiongifltye leghendent on t he
di sorder of the identification layer. 70 73. The nethod of claim 72,
wherein the disorder is due to a feature selected fromthe group

consi sti rgg. AfmBRGEFeR ré&RlinSBRAIAAG RahRE iflah AB;Lf toRRi8htiffRE" CeNt age
of pore filling, «crystal orientation of magnetic material in the

tag, and sedrbissheomprsingeirlest ondidgdtificition tayehiodvivth raadaldé idehtifiention 2
to 7 rein the disorder. is..d to a.feature selected. fromthe
or ouBCcon GGt mls Tetlsd RS B Fean bl R BB S G oriacy Bt
particl e paft| ¥ pluddlity bf tidoEVEstabuted pamicRE oM forth thb ficpafititionaSatures,
I nter-particle spaci ng, magnetic saturation, and the particle habit

in the | yherein aig methoglcommiset onbi nat i ons thereof. 10 75. The net hod
o ant, O ¢! o Bl s S DRl TS B Bgpaomty
char act erdistibwtedpartities thagfeeini the fdeatificatibn femirds fromta @drkdbr tehding tack .
15 15  identification features that exposes the thinnest dimension of the identification layer in
such a manner that at least some of the readable identification features are only
meaningfully readable from said track, and
guiding said reading element along said track, wherein one portion of the track is
used for meaningfully reading at least some of identification features without activation or

20  excitation of the identification layer via a different portion of the track.

69. The method of claim 67 or 68, wherein the plurality of randomly distributed particles

are magnetic or magnetisable particles.

25  70. The method of claim 69, comprising determining at least one characteristic of a

magnetic field of at least a portion of a track, thereby obtaining a fingerprint.

71. The method of claim 70, wherein the identification layer comprises a substantially non-
magnetic host material having pores, wherein at least some of the pores contain a magnetic

30 material.

72. The method of claim 71, wherein the at least one characteristic of the magnetic field of

the portion of a track is highly dependent on the disorder of the identification layer.
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70

73. The method of claim 72, wherein the disorder is due to a feature selected from the
group consisting of pore size, shape and orientation of pores, percentage of pore filling,

crystal orientation of magnetic material in the tag, and combinations thereof.

74. The method of any of claims 72 to 73, wherein the disorder is due to a feature selected
from the group consisting of particle size, particle morphology, degree of particle
crystallinity, crystal orientation in the particles, inter-particle spacing, magnetic saturation,

and the particle habit in the layer in the tag, and combinations thereof,

75. The method of any of claims 69 to 73, wherein the track is subjected to a magnetic
field prior to each determination of the at least one characteristic of the magnetic field of

said portion of the track.




