Identification tag, object adapted to be identified, and rel ated nethods,
devi ces and systens [001] The present invention relates to an

i denti f i cwmDi2006/d78z20f or i denti fyi ng an obj ect to which tIpeTisdeadsiohsoaat i on
tag may be attached as well as to an object that is adapted to be

identified Idedtlication b, objelEadditaMo B IaLS G i qdent L fi cation
tag and an object that af%oaj{c?apt e‘ﬁ’ to&)lbe |§i’g‘]ﬁ@(€?’3&ml\%ﬁﬁ c'ﬂeg’z?éiﬁ’ ‘S"d’l‘f"ﬁ?i ses an
identification layer in which readabind systemisi fi cati on features are | ocated.
In addition, the present invention relates to a reading device, an

identification arrangenent, an identification system a method for formng

an identificati of001RgTRE Grede | i 1 Lon f.eatures
(i nfornati on%j f r([)0m ? he i grgntr?ﬁ%gg?%ﬁhﬁ%tgﬁﬁg%ﬂ? ﬁﬂetﬁg%j{dé%'{a%(a%g J]elngl?yé%ﬁ‘? ed to

be i dent? fi ebectgohich dendertificatiomtagt regshbohitghedas wetlen tamnastgect Ahat is

W despread i t velopnent. for many.years. Commpn nmet hods of

i dentificat iho ﬁ{d:@ybeg{rq tﬂ%’du? eB %ﬁc'ﬁl&ragléeb}nge%ﬁé‘sfei%‘ifctﬁ %@r@?@é@h@m

bar codes, htigogudinm abidetmnbiiseadaprdall) det RBSHSSUCHLRR 5%?”@6&1&?@5” es and
| €,

Radi o Fr equec{ucti\i I dentli fication (RFID). chi_tps). on the vis e scC
f 1 uor escent “A°ARECAYAR 1wk o Which seerableaidentification feahute sredpcated: riasaidpion,
scal es. [00gk j a . .he continued interest in
i dentificati on%%gﬁﬁlngﬁ g‘g’y"r@éﬁ?ﬁ" ?ﬁgﬁ%éﬁeﬁﬂé%‘hgef P 1gE fcélﬁﬁ%laﬁraﬁﬁ‘?q%u%bl eto
t ransactd onislenfification aysterhee matlod fecfonningian ideMication Yie aR@ANGEhod Ffﬁr need
t

for nore secyr.e syst.ens. of .transactions is apparent. For exanple, ere is
a need to rlge?‘:ilggl%enifﬁfn%tg’ﬂtqeﬁtﬁfeé (Hé?@f‘ﬂﬁp) g%‘u‘ﬁé Adentifigatirnatagrastbe objest
certificat ethat iwaddptdeto e identifitgas and driver's licenses as well as
comercial instrunents such as ATM cards, credit cards, currency, cheques

and ot her i nstr ul@@%k Jdentificatioretechralogyr basszeeh iaprseabdt tidespeid tintefest and

transactio I e~ 1t woul e exirenely bepeficial to the

sof t war e arr:%evgfr%f) glr@?[ta%%g n%%?a}{g%léusc O ?’8&’858 8§ f%nflgg‘ﬁ%ﬁ“cfﬁg’l on theyuser off i nt

i tems dich medablnge tSudh saps rékgRsromtarabided, tdlogy@hs ald hfaciths] éadéﬁé’f??gs to
r

prevent the u%: of pirate. copies. | n_yet another exanple, ere arttcles of
s (pap

great comerts ¢ stripep a9d Rpdie FrgyerayoldertificationdRKID)acidpgndr dises, are

t ransact ed, viiblel szalé] {oPfludr ts GeLYi ch articles is able to
ascertain the ident] ty of &?ﬁnet 12% P‘gcfgl}sfcrglgg %% Slghgts?ﬁei%n%a‘r@?lgﬁfnt MIGLPSCOPigpr o

common !evé!c'f‘l?ﬁere is also a need for an inexpensive and reliable
authentication s[y@]erar}ceoorf 88¥main reasons for the continued interest in identification
20  technology is the incidence of fraud largely attributable to transactions which have
been carried out in a non-secure manner. The need for more secure 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



physi cal object that needs to have its identity verified subsequently.
Comrercially, this facilitates 'brand protection'. [004] Several nethods of
i denti fi owbi2006/@820known and are descri bed in the foll owcngc20Bdbjo1A

wel | -known identification nmethod relieg on information encoded in a
magneti c Styd S S. neti ¢ barcode, as f.ound on credit
card. A naggtlé](%artpﬁf‘: agsk) r?pr)lg&fémt%p}ng)éﬁ%gl V?nf&é rgfhably aufhgnication txtem §>&ch| es
set in a rehysical Tibgecpérat ned¢dsSo daee &k ﬁdb@‘xtitya{f’d?{ﬂeﬁdsuﬂi;éq]ﬂeﬁtl / € cigfy d or
made into Zws%%i.ge Olhng;f' astic backing which is applied to the card. The
stripe is &NEGetatEs RgtF¥Yt ons of these particles (e.g. iron
particles) magnegoqd el i £l Lo j.e. .polarit f the
magnetic parti cI%eosqi (ﬁe?ﬁﬁ?@? %%Bfﬁd%{é%ﬁelldﬁggg%eocaqw and %rediefspﬁtéedg}q Cof

i nf or mabi odoll®yinghangi ng the direction of the encoding along the | ength of
the stripe, inf ?(mgitl on f'&%nwrit en_.and stored on the stripe. Thus,

i dentification ihror AarPLENQMR ifequfication pethaduisliet ominferaratips en¢adst in a
pr ogr amed ndghétid ReipBRARS kh&ws Lkl j ad, S uent |y
verified by drgielagli ngpt he rragﬁ‘gtﬁiaré agtﬁ]ralg%%ﬁwwtr%é%’ rggad dé‘gxg_a %@ﬂ&é‘f i's then
verified bynagagticngriphies tpinally impde atpdefcumadhmagnetichparticlénset dx angekia, THE ent er

a personal | i Ll ion humber, .t erify the user's identity. [006] Such

systens ar ghﬁlﬁﬁér%%% ﬁfﬁérn%?rg’-hg(éc(ﬁ?‘éﬂ%goc s‘éar%(H’é @P‘gfnéﬁt‘ﬁnaes‘féﬁ‘a o8a Plastieoded in

the nmemet beckitg whiehdeapplied tot@ad@asi kifipe Eyéﬁcheédfg%ﬁaviﬁ RogBERH & Medi a
S

is prone to c.O{rﬁz tion when the magnetic stripe is brought I nto close
proxi mty RRAERe gﬁe’(‘?’bpﬁhéleél)sma 78d ima phagictlar dowstivg, 1.pr padaritgrdf tha t he

field of i dtdd Sabd1eN; i i ion [Q08] . Eur opean pat ent
application EIE’ C(): 24&18%1211‘1%\2‘ Sg'gj;ecﬂry:c%%nsé% rgalﬁ%kl)ﬁﬁ {r)?ag%‘gfe’l %lpsr C}de@?o aHP’ésBISr
filanments khangingahe wdirectiour 6fabe eofoding alohg eheclengtheo RS istripeNifenadahGh are
then read and used to grovi de a unjrﬁ\lgg ,ai %&ature._lg[ 009] US Pat ent

appl i cati on 250 ARE0THES P H H Friges SEFIHigatiofe indpragtiongsuchi gghia wser ded
t hrougts cr estotntCiumiser a6 diréit f8graRindddintd &E M i A etecting
t he uni que pattern that grreé}géers at the edgeg%r%ﬁfﬁsgﬁﬁé%ae%?gﬁﬁa f &8%nce
al so consi Sihsequentdy verifiegfbygeading the magoetipsitipewith aanatl haaddDhe @t iethas Of
such fibr e§erﬁ§ed\’\ﬁtj lllav?r?g B %ser sign a document or chit, for example, or enter a personal

identification number, 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
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P100525effect of light scattering fromopaque and transparent regions to
generate patterns for identification purposes. [010] US Patent 4,218,674
descri beswbheosmesxur enent of random surface i nperfecti opsTisG20m006012l S as a
means of identifyi ng an object. [QI] The PCT application WO 2004/013735
describes areffedeott light cadtieting HoaNspdqietnd rafiphftherbalthk 19 geddthie PAAMRL Bor
magneti c tonﬁr..Thls is simlar to a 2D barcode pattern, and i's a imeans of
writing secuffHYICRYRNAYRBIESN to an object in a pixellated form like a

bi tmap. [012] PChoanplki i 4 01845 arlg t he Europeap Patent EP 0236
365 Bl di scl osecﬁhgﬁus%§?%{e?npé;ég\§\i§é‘é cli]egfrgbrels ogatTERIGRe taﬂgé?ﬂadPFbISB@ac&s a

means of cr deiperfegrtiansingnatbrifllons amehenifii¢atitang ad O8jadt. Eur opean pat ent
random patterns of

appl i cat l50n EP O &ﬁs 7’{?.&? Al _di sc] oses the use of .

magneti c”i nk prif ohhe RETs apRlicationy WQN2Q4/QI3T3 S (deheribes sanc idedtificatimnd.

[ 014] Eur opead¢anpah#nt tdd 7 LS rrandom.di.stri bugjon of
particles on a card rrepgglured o’eﬁrgxgg suﬂ?h@gg%egﬁeﬁtoggrf rlglﬁsabsngfqlglé‘ézfn ng and
then the si daeode @attern] amk évl a troeams NENWIiting séqurioy ikfbenadmdto {119135{60{5%[ gpean

patent EP O Bl discloses replacing the strip on a credit card to a
card in whi @ﬁ)%@ﬁ%g\%%rg}’gﬂ%?ﬁgn@%t ains magnetic material. [016] The PCT

appl i cation WO 0}R}72eT aplisien WO SRONEHS eﬁldfﬂ'h@rE%%ﬁ%a%fﬁa{eﬂ{Tﬁﬁto% 8" ghe
surface_of an qbject that are interrogated using an ‘i nduction reg Iq ad.
[017] U5 patitndliselpts theavseopt pucremeye sa80ogationt efsrandomt fibies gisdatnfeans of

magneti c st iREndf s rd;1 el at to its mcrostructure, and linking it
w th bi onet rci C 'é%t Salgn?%S u&E}Bﬁﬁd@gl 115 Bl discloses the attachnent of

nmagneti c particl §@18] ngargpeantmateno applicativh TERC 65696 77@%‘1”@@515%5%!1? utsIQ Tead
the signature and cross-reference it with another attached | abel. (? 9] US

Pat ent 5, 4362498 pafteisof amagnetie, iksprimied en thasurface of aptobisct vl awt bredit cat e

(using a chegldsum approach) the magnetic jitter in magnetic stripes.

15 [014] European patent EP 0 583 709 B1 discloses the random distribution of
particles on a card measured over a surface by electromagnetic scanning and then the
signature is linked to a memory chip on the card.

[015] European patent EP 0 820 031 B1 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.
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P 100525[ 020] US Patent 4, 395,628 discloses the use of mcrodots of
magnetic material as a unique pattern that is witten (e.g. using | aser
bean) to wocasah7eopart of its security system [021] UBcPaGeots/odydd7, 550
di scl oses the use of two stripes, one rcordabl e and one per manent to

i nprove security [020]a WSirRhtenf 0!225}5,6:2'8!1@&&65' tf@h%tqf6m%éﬁ?%g2%§b}ag%§g oses

an anti-forq_ﬁgtg.%ecurit systemin the field of casino c

randonl y di sttbuted defternghatiip ayristen 4¢.g audimellatey tehm) soln faes paRddor
edge of a Cﬁ%is@@nﬁﬁ;ls_%térﬁ forma source of magnetically readable

i nformation. [0231) wever, many of the identification systens according to

the prior art faild2lo dS Petensd,5am, 550 eliscldses e i1a8 omaovgﬂiiﬁeg SRR hfAd 1N
an easy and agé%hé? ent %ﬁnner, which is inig:ﬁensi ve in production, a d whi ch
provi des” suf 1 cl eRt S8 I9 IopPrgye speptityioagiGassh, i.e. in which the reliability
of the identificd®32n FigalBUtiS Pl heh-n{ 0R4] 1t is an_.objective of the
present inventi o#tzg prov?ge Saghﬁgiﬁgz??ibggt}?%rﬁssc SE% A vRtsfer KertEad in
an easy and SEf$Mdnehe fislha€easinohilips havihgexpiondy \estriguied W ety?'g% f.ne

T OB] ective

reliability ' idication is sufficiently high. [02
i s achi eved agé%‘gg tdot %@%5 aﬁ‘?@&ﬁﬁe@aﬁmaémﬁ tpiferm psAutca 9f megnajaligt

adapt ed t o Ixadablentfofmagidn. a readi ng device, an identification arrangenent,
an i derh';d'fi catio §ishem a method for formng an identification tag, a
met hod Tor forni ﬂ& ntfOBBYEcTary afitetidentifioatim sydentsi det@dingalddhé pAkt fpd f or

readi ng i dendil tbi j : ined in the respective independent
Cl ai e [ 0261 Qornosbh {E R0 e R S5 b e oy e Tsient oamner

i dent i f yi ngWaisholy) éxpensivehirc iprodwetibsientd fiiak i R6vilag sTBkE aLLaches
wher ei n sai geriff«i,gﬂéﬁ ficat o%htlt}}ag cgﬂpri ses an identification |ayer”ifl which
readabl e identifroattoR Fuch e Iehiability pijhaidentifioationds sufficiendy kighor r eadi ng
the identificati004f elftidiie shjB4RRSSSth ¥ t di mensi.on aof the

i denti fication |ayer in such a manne% II5t sg{&l lg?sﬁlggs? RIBYIEe ap 1densificatiombl e

i dent i fiPcat 515 Which ca be read dnlag eassaridrefficiehtymaeaealhich iy ﬁiék;%éh%ﬁzet LRek. In
one enbodi "Rk whi I £ ion t.ag.is adapted such that the ~

i dentificati onwjt aéqull‘ésggfgﬁlgghogﬁa%‘é&lnghgzﬁmé‘ﬂfé lciepinhighat at | east some of
the identificatil@?]f eBewbgstios & @hlevedamdhs Stttk EﬁMiﬁg taﬁ%@n%iﬁgat}o@ nnest

di mensi on Qt];g,tapleobjlegte Qc}ai)%celd(%c? Ltle ?dgntlif?gd?ra'reading device, an identification arrangement
an identification system, a method for forming an identification tag, a method f01i
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 identifying 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 identification features are only

30 meaningful readable from the thinnest dimension of the identification layer.
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P 100525W [ 027] An object adapted to be identified is an object that
conprises an identification [ayer in which readable identification features
are | ocatwo,2omdmzson a track for readi n% t he identifi carconschasionsrs
exposes the thinnest dinmension of the identification |ayer in such a manner

that at |east son@2®f AbebiRada idant i cat i eal are_onl
meani ngf ul | y. reag[gb?]; fromjt hi szil%tﬁ(i1 rﬁﬂg{sgt idg%l&n@%]ds?%ﬁﬂo S#Elgﬁ?td%%?ﬁ”ﬁe A8 on
| ayer. Bef oridemifispiiemiaygr ithavhiohyreadabim identificition chedtarek ,aré Netatedl RWHaadigQy used
herein wi || riLfded.in. .t follawng wth reference to Fig.| A and
Fig.1B. As s oxl/ﬁ of T "{9}‘% g ‘ge‘rﬂ}gf&aﬁ%% rg?)jeé&‘ts%ﬁhet Hunnest, dimgnsionned) the
conprise a lidgmificatiorulayel i soth B MO haPatRAS sbﬁx%rfﬁlhe ;eggabg%( AL ©F

abl e

t hree. |éayefr 1l is the identification |ayer in which rea
i dent i fi Cat i BHUHEE aRiGr @Blyameanipaflydreadahle efromt Hiis thitmntti Himatsian draygr has

di mensi ons gagntficktidn layapi S i dentification layer 1 typically conprises at

| east in one part thereof a plurality of randomy distributed particles
that formthe reditireexphitring thecabemion§ @ahoreesotail WRE S@ininologD fsdd & KReSS
"a' of the ivgl rgific tion I%%/Eor 1 is less than either "b" or "c',
preferably miChq gadiedrindhe following watbcreforence o Fig- b rand FigdBi & shayerinl be
rect angul ar ;Fis. DAY E BnE : : I | mensi ons qof the extent
of the in-pl a%e sha%e. iﬂﬁ&'zjﬁﬁt?@?‘ecgggéc@? Lil?%yic?;r%gftgéea?%yﬁﬁ%uﬁﬁw Mgihegne of
struct ut@ i dnorelayerst fenexdneple s bathtdeal |y | ong or el ongated in two

dimensions and thin in the 0 remaining third dinension. As explained also
bel ow, the identifi¥at ’iséae }dgi) cafiop layer m which readgblsrid¢ntigication fpatupes arecl es

di spersed in a sh®atedowhpediy 185 . idaidich; f .2 and/or 3 . not be
present in sone enbodi nents. Thle_ idlgn{ﬁiﬁ# ?Jc}gt %Sgnac?ﬁg)%rzsrlaf gr;axy%bé c."THis

di sconti nuous - i ldentifigationilayenl |typieallyt compeidestat st incdrespartwheresf 4 BRirAAYt i Cl es
mainly all lie igf I ch. case. at | east er 2 or layer 3 are

present to support&ggégﬁp'gdlgbﬁlét\régp amf%f/i}%%%ﬁ’& rgﬁ“ia lfl?féﬂﬁ_cé%’% caturesy be of
di f f er et di mensilpisaltyp tHeayiekneks ‘A tHeddoaita@éMByer TRELE thah et GIYL T €MENt
for a <f nor a <,i | t hough this nmay be preferential 1n sone enbodi nent s

3 I U
of the tag or the leffgatb%muphées?:m}@ﬁ{q 150 need that the identification layer 1 be
rectangular; in which case b and ¢ are the largest dimensions of the extent of

the in-plane shape. In this respect, it is noted that by “layer” a structure is
meant that is substantially long or elongated in two dimensions and thin in the
20 remaining third dimension.

* 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.

® 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.

* 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 < i, 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.1) of the
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O The track 4 is formed fromone or nore of the edges of layer 1 such that
the track exposes the thinnest dinension (dinension "a" in Fig.l) of the
P100525i dwotodeé/ozed2bon | ayer. At | east squre of the identipCircatomnodat ur es
are only nmeaningfully readable fromthis track. "Meaningfully readabl e" as

used herei n nmeansidedtdtcation rigadi AY lede sorRCKS qhélriaaﬁhﬁcéticﬂl”?éatdrés %p%
that is used for |dent|f=lcat|on gurposes This neans that 1 n an c,yt or a

tag of the i nventPERIglulssreadable,gemdhistiack o Mm@’uli}oﬂead@mi’lasgxsemhexeﬂge or
parts of the idenhédnk G r 0 t he brc. Rat her, the
tag or the object is uaual §/éag%§|tg%é%§lpaq"?%u§ LA, 1§ ﬁgtta"’g tt‘ﬁé“?‘l*&@k 4
can be read and ddewifigatigl purposes.rBridineghsahaig ah b6jeet@eSta®bf BRNihven@bRMY OF
in the b<c pl ane .of 1|the identification layer is or needs to be carried out.

However , St shoul 3 18T BEECHAN 9 @XpOseh T rF"Hmﬂﬁ aex pdgener pats ofrthe identficattdnat i n
addition to the tiged hRhFRA thf @ - 92"“‘“ fak &enﬁ S Qe @%cﬁﬁ%‘?{wﬁ{ eas,

for exanple, a part of the identificdtion ayer e & Yd be
read, if desired. deﬂsiiﬁq/@aﬁliedqu@h thek only mnmmbt%cmbardaalaquﬁcédraﬂ@l sidch as
a magnetic/electr, print' herein. This

| d t.h
fingerprint can béaﬁﬁ{goﬁ% Eh etdﬁea?r‘]f?/pagﬁ og%cgtlﬁﬁ}&% W%%wnﬁﬁwloas

encodi ng, di git allayer @cessdedg to Bélféﬁfx‘ﬂéﬂlo%f‘ Hb%%xeﬁséhﬁﬁkd disd b€ 'ﬁb@:ﬁ th
necessaég to name gnly a few) as a (?nat ure'. I nger pri ?ﬁa‘i} be
obt ai ned"f r om r e RHACHYNE ﬂi!fa‘rnf’elﬁwnt that Bmadditéonctortbe trdck foamled ﬁfom tlenﬁﬁinbﬁ, from

{he cornar s or 1 SneeRR e BlheP Btal 0P ool Bioriie ey dpen e

the corners or the entire periphery o

exposed to formla’r’ﬁ@lanfamlu)dbefcayefde‘suaay be included as part of the object
itself (further ers such a | ayers 2 and/or 3 may al so be present as
part of the ob] eg%%/ cadiog a%ac bheorer eghtaing arag quw R@Mﬂwwth es a

Alternatively, i tagndtReI&ridalBpticay ©RkhANn fli];f'el rs 3 .may_be an
obj ect thensel ves a tag) rt1 hat'is a’EL:ﬁ afgheté gangt hfiergeg’ﬂn ctlereife TG t he

track i%°performBgsxprint gany beustomd 6vitte aly nghiabRMPRicesstige nitHFRANSHAN 46 hei ght
=] in Fig.lB) Ognctoﬁ?lg aln;goceéss?qu,netnc Otrlor? % %?éstsa%n, filtering if necessary, to
name only a few) as a “signature’.

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.

* Reading the track 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
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el enment) (the "reading elenent” is/are sensor/s that detects the
fingerprint along the track) is equal (or preferably greater) than the
track w dvb,2oem78trat it senses all the fingerprint inforoasicamsacsnss the
track. If the reading elenment is P100525narrower than the track width then

the reading elenent is.noved so that jt scans an area whose width is
greater to or eqr;%%?w?rht&ﬁn #eﬁﬁ%x’%t&fhﬁwd%dlg&g &y movRbgodhatsiganni ng
the area i s shoetunkanfiréh whéte width tshirRate@REol Bfuab BRR Mk Yol '\x{%d{ho"‘bgg fined

as "j". Furthernore if the reading dévice is based on a renote readlng
t echni que such &%cemplgivanetheshef scahning shli arga ist shewntih&Fig.r BAdiindhielcaserht " as

descri bed above e. associat ed di, sj,on "j"..shoul d be understood to
nean the width Séﬂﬁwxg&a}sengwsg%tﬁﬁgt?sb{/; CEQ%‘Jﬁﬁf e repding deyice is basgén as a
opposedst 0 bei ngntheermoteBrBadifg Iechhiqhe PRYE | &ana@lcefiBPfical [B4fhg | fheft thyr t her
enbodi ment, the_invention provides a reading device for read%’ng

i dentification f&adingelemengiasslescribsd abev and thrassaeiated dirsensianjt slgpudd  an

obj ect to be ideatjfi i i devi,ce. conpris a.readi ng e| ement
adjapt ed for rea ?r%mfrﬁ[gg? }rgtliﬁegﬁqﬁgegg tehdgtlv{nh%aanrgell en F‘f?’gafqro‘ﬁ‘ rtLeMer ei n
sai d identifi cabptacal beeyess 4 spposaith ddingnhd ditnensiend offd igkicarelémentor t he

obj ect as di scl bove,, and a gui di ng.neans for guiding said reading
el enent al ong sgqsz%ijt wa%bom%ﬁgf INVERUPRI BFAVIYSS catdaging adevisadferent  f or
| denti {y1 neeadihgObbRioariéh RARA 188 drélBblelif 3h ARG P LBl AN 5

provi ded, co%l_m ng an identification tag having the abGve-nen iR d

f eat ures af@idepiifed. dhisgeasdingxdsiviastcomprisdsi ch said i dentification tag is
attached. [030] t hi t he Lnvention_.provi des an .identifjcation
system for ident E%?’g%leanbnenggﬁia il f% 5?%”%?%‘8“‘@%?‘?1@ °a§H Ip ferdentificatiomn tag
or an obj eddye orhpreirs sad)identificheioh ildyef Bt lodited MMRE iRBtAXRIAIREG ARVt 2
readi ng devi ce having the above nentioned features for reading

i dent i fi cafd BRCIPISHSPME: A%h | ocated in said identification tag, and a data
st or age; medi um f gridsk Hehnrol F{l) ' ' m.readi ng the
identification i%lolr %atei on.ok ng{%‘%gggt@%og%ag&gr&%@ lorm?cgr m ng an

i dentification {029] f doreaentanf identifiaation bineagerhent dor identifydigThm@brot &Pj ect to

be identified is disclosed herein.. The tag.o
Whith' ah 1 ent?tllcatslon tag is attachedhls pro‘gdec{, comprising an identification tag

having 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
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obj ect conprises at least an identification layer in which identification
features are |l ocated. This nethod conprises formng a track for reading the
i denti f i cwmDi2006/d78@bUr es such that said track exposes thectrlicaossbood2 mensi on
of the identification layer in such a P°100525manner that at |east sone of

t he readabl endndenthatfat deasi swine Efathe Fea8atdé RleRiMidhidh 30 ! adabl e from
the identification ‘fng%art&gf g%é’}(‘l’rl\/‘g‘%‘%}{}%ﬁ}lya

this thinnest d%)l nsi‘gn ﬁ';"(‘ : ' !

met hod for r&sa g&‘) Ftthunnest diraensionsos thesidersificatbomtager. i n an i dentification

tag i s provided, [€RMPNS t of reading. with the use of a reading

el ement, identi fi[_ca ion f ggetr’u?gé&lﬁoggf%réeatdﬂ% ef‘tﬁ%‘iat‘@?ﬁﬁéggatt%lomfﬁdnest

di mensi on ofn{deatifichtion itdg is atdvided) eyneprisidghBie bidpnég fication features that is

| ocated 4 n the i 9% tifi ﬁﬁ“ on | gyer as explained above, and guiding said

readi ng el ement SPSWE WP the ysg 9t a rearhng elementy idtatifiatiog femwes flonph tiabe

i nvention i that @xpssey itEe tAnQPi Bfbnd hAentifled or an fdentification

tag, i.e. a_tag attachable or attrzlasttlz egﬁtt%%j?%rnlngﬁ%éodld e’\'M'tbﬁi‘ e’%ﬂﬁ%ﬁ?’éct t he

i dentity of fffiiresthatds logatedin/tbe iidentificatiohdayet s emﬁmb%%nhdent ification

| ayer is exposed . typi.cally only its thinnest dinension is

accessi bl e for rggglﬁga&?%éeadf%gﬂ?mﬂt@E’Pgé%dﬁ‘@ﬁlﬁur es contained in the

i dentification | @88}, ThenneHYingSdontedt B8 idOinBentiB ; e of: this the
VB Sonk b 88 Rngsn TR 8 8 Hhoiian B

| ayer ﬁtoructurte fdor readi&?. A "main surface ine gt T?eli"‘ng one
of t he “Par gidFntefied ey an Kleniidigatian tagirifeaedsg afarhableasmitexchel fo, @r ehtbelidd&i

surface |yiwghinNad i I I Sca nmain surface’ whereas the surface in
the a-c plane is a n%aéraF gl\}&pé%‘?t%?é WRISR 5o E?Sn‘éeﬂﬁteﬂt &vhgreinyghe readabkce”

under the dépitification lyseds leapesed. suthugat typidallg @ﬂf"qﬁn&iﬁd&g@%ﬁé}ﬂi a.surface

with a usuall ch smaller surface area than a "main surface' area'of the
obj ect to 3%"?58@ fz)f irg’g"@r H‘geni“géﬁtqnf featres santaingdiis threiventifidayiondg@ras t he

surface forinpoawastitdgsihd8 “4daRe KurBkpos) readabl e identification |ayer.
[034] However, even Wﬂe@n onl'y the ??ggggst %12?a¥e§ S&W)tl%eaﬁoffleafdli’rgnéd MAm at

| east One ofripR isdgBined kere s deingronsarfithé hygdrhe moRNbrofikat is&@ac'eﬁ)ﬂ%r’
material ofexhiglelif G4 | i e

lfiﬁltgts- n. |la. er. vﬁﬂ ch is huried within in't

i dentifi catsim(}n |"ayer (tAha can ebg%ﬁd?lt op-c Rlangy e p “siainirface) whemasithso

cont ri but e sudac ihi thgercpplamd isanearrd s e8bd R H6& W I ag out »whi ch
provi des tql% i de[ﬂti f’j;x(‘:iati on jnformati %n_ for ve?ﬁ%ﬁ%@%g iqnaaé%tsl’&gceof an
object or a fl%fg. THF Bﬁ‘bl‘lé%{khefﬁwk@u%tmvtéﬁ)prcﬁemf invehtiort, @ §upfage wike 0bj ect

or the taguehally much smaller surface area than a “main surface” area of the object to be
20  identified or the identification tag 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
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the invention. [035] For exanple, in the case that the identification |ayer
Is formed within a cuboid (which can either be an object to be identified
or an i dewbi2beemeaizon tag) having Iengtg di mensi ons X, Yy PCT/SGR618/000012
identification layer is formed as a nafrow pl ane havi ng P100525di nmensi ons
a, b, c wi tdiinensidrs & bhai within(theeubdid o- fse@ alsoWig. A6)S Whdwh i Pig. 116,
typically the | extends to at | east one of the peri pher al faces or
edges of s&?’facaé@'@FdaymFe@ dg toy gt I3 preaek ths perinhisral faces dwrrdges ofisaidn

features. Idbo 4| W=} xposed hown in
Fig. 16 then tlggﬁggélay, a)‘iv g e'xg&gg iufd ﬁ@ﬁt‘if?&fﬂ)@?«ﬁﬁur&% agbi%r eﬁ%mgls LHE  ace
of the cubadantifioatsmi laydrese@o'éemasmhs‘mfxmﬁg" lfﬁ tHeheysieHlg skx, as<glahd ged above.
[036] In order to easily and reliably read out the i dentification

i nf or mat i oYl s easpelbe Yor surfaderinfhe fcubeidi eomstitutys deéroain radfatedr ef tha

r eadi ng de\éhg(g aﬁ%@ﬁﬁéﬁ& Vé he identification tag of the invention is
provided, in a reading elenent is guided along said track fornmed from

at |least a part [Qﬁ6]0riﬁ oedtgeo edsily laad reliablyl read aliti thdideaSdatioh B HiatiddSin
readabl e identjfication |nformat|on is located. In nore detail, the reading

el ement calhebifghdqah idsalticationag dlescrihed hege. Heaselingi deyiqeordapteduiot e,

pr ef er abl yiRatiftd I B fi el o 1e4° t he
track exp015| ng1 tﬁg)hntgé Pgﬁ@bﬁfifﬁe@%?ﬁ%&%&% Jl( ? agﬁl |r8?1§| El dvvherel n
t he guidi nglongasasl eakuioened fimm thizasted pant\oef (m}EIeelgé @flﬂwmﬁnﬁ&&ohqaybrng

| t t abl ti.ficat t th
Feadanl o | hster FE badsRie 5t RRES infoniattbds I9raisHoBemoRcieran 4t 5SS ¢ hat
the identi éieﬁﬁhl ofh e ahoveds alowh itk 060t Bt $Re t?&en%kétﬁﬁ ktﬂ%&rlef F&?ﬁbﬂ\}g

information) can be read out accurately and precisely. Fig.

readi ng el B#aliel enasubstantigy marafel’’a(as edefingd t brdow)y a@ kthe Riagk ¢xp.d>smgobhe a
readi ng elﬁm;, b up antlall llel" to the track
in this case th g-fleedr?g)rrll @fmﬂ)ltg |1§%\{?§até((§:nce§%abvr her?l? gf’@r‘r@ﬁ?‘nss‘fl}sﬁ'&al es the
t r ack 16hr Olhgh(hh& relasvermhematlcml of thhaeatign etdmdnlewithi &és}peétofbt #Nkdddablbe

rel evant fi.cation informati t.he readi ng elenent is scanned
across the‘d?f“éfé??u B teaptsRnin the F‘ie@‘?abi%‘lenflﬁéﬁlqnh@%rc Bnhaintziped in rpmpen be at

| east "su QS&:%Mtio%' sJOYtthaih@l ii&ltifichor fRGtukd i@s cHeliLy %g Ql?eglvﬁem cal o%e nsi on

connection, it is noted that the track that exposes t nnes
of the i demformagiar) en heamoumycmdvle' aadpretiselo Figddshovs atrdatingelengendr | ess

to about 190 ﬁ%f;%gep"a?allei th 2 ack. Fig. 1J shows a reading element that is being

20  moved “substantially parallel” to the track — 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
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enmbodi nrents, the width of the track is |ess than about 500 nicroneters,
| ess than about 100 m croneters, |ess than about 10 micrometers, |ess than
about 1 mwvoroesat7er2oor | ess than about 500 nm In this regasd20dsobe@ial so
noted that the width of the track can be larger or smaller than the width
(thinnest di dm¢9$lmlts) “of anch&b’l (hsnteifihed at Fap 1A9YET the ﬁd@fti@i@&néﬂ“?akexal@ bar i ed

within the t 0 cf. Fi . Accordin
P100525di meniagm% Eﬁ f‘)‘éjn 'B( fedg% ﬁg(ﬂlg%%)ﬁﬂqd as th%)thlgkgesmf the plane
i dentificat |@ﬂtdllﬁ0%[he]igéltﬁircgtl(ﬁmw} 'lﬂnfenﬁoﬁt‘ 8 |5 el %: ayﬁxr edlstfi.%l ﬁé)?itwrreeasur ed

as the thickness t he pl ane containin en Ion

Di nensi on " he iexpased |swé@ea>sf thmeiedixﬁ¢aa1Dnéa)tee1amet[e bégemﬁxg)@ﬁﬁd: apfifiaagyof the
identifi gat |081?0k§£ 2 d the ni ng, of .t he al gni ficantly out-of - plyane
protrusion 1 é’ U nn peeyithfe Hirnsst digignsion B35 sEaossyl ohthet r ack

i s the thi nnesk idiheefishandigfentibe of ﬂﬂﬁ&énftl'fﬁﬁidnq%!ér%)f@c{rd %’E ﬁ(?atiohl S
clarification of the identification |ayer The | nti |ca 1on Pag or
an obj ect c&%ﬁlﬂ‘?@ﬂﬁ 1cgtion lagett i fi cati on Iayer as descri bed here may be

manuf actured w t w tial .condition for an

i dentification t;[ éﬂf 3?192‘%5‘@’9@2’ w%% an% Jgg,‘{ﬁglpflﬂng@pyd?ﬂniflggépq layerine

T ket . Wt esdrbed dechhaygbearhariufsctired &ithi 6%, cobWhith ROSK Bsbittal CamiiB& Fg! T abl y
n layer and the protection against imtation of

read fr the .i lEllflcatl

t he idem f |a8d9?f§ 1CpRg,agy FSﬁamE}esaW@&h ifcompetibiyplyceriaed hahd merket.fWeeh or i n

identificatit tb S o 0 Sth ntifi atlo Ia er
te@HirgS of "RE OOEhtionO3RE File ﬁ’%}%ﬁ{gaféﬁl be ?eha,?)ﬁ' a(dI 3 y

conprising the identification features i y very
and the exedfindifigatinn: Hags afd rthmmpratecmn regaiibt tihstation eof i e ﬁlé@t‘{ﬁdiﬁoﬁor an

easily fabri. || def| ne thout t he need for expensive
lit ho)g;r aphi c’ﬁglé{] %‘eo?ﬂ?%\{\% ip e 9b, é?c ‘ﬁf”é ifyed qriin ide %ﬁ‘fqt‘PPé% iséfﬁp@g’sﬂ emis
i mproved. [039] ToBs, Eliﬁthbxdeﬁbt ithd Qdéﬂtﬁi&aﬁd&ﬁtl%' %ﬁ%ﬁé(héjetﬂe%gﬁt?ﬂcanon

i denti fi%atl on informati on may be read easil I S inexpensive In
pr oduct featessdisuallyriery Gin Geg phavp), end theeexpwm frietteods oﬁmaaufacmﬁngu ently

hi gh. [040] o I e idengi ation
tag and theoo cge@?elgmn Fﬁe ?%\f%n%nl é%ﬁg a‘!‘l:gcr ﬁflﬁégeépg h@ﬁttg are
al so appl i cape f0|mxp¢m1veé1dthgr@hﬂ:epatteﬁung hie rdlﬁbilﬂti bE &el igbhtFHhAGHISIRAL . the

identificatiisoln s%stem the nethod for formng an identification tag and the
met hod for reading ldentlflcatlon

[039] Thus, an identification system is provided where identification

20  information may be read 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 between the support and the cover (top) layer. In

principle, every material that is compatible with the identification layer can be used
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information. [041] In one enbodinent, the [ayer structure of the tag or the
obj ect of the invention may conprise a supporting |ayer bel ow the

i denti fi cwDi2006/07802er . Addi tionally, thﬁ“t ag or the objeeCTsaZIGOIEILSE a
cover layer, so that the identification'layer is arranged between the

support and biotteascspport {ridigr)colayiayer. Exanfplés ¥ shitsble B¥RIAITRLIRAL s
conpati bl e \rlle th the jidentificat i@%n | ayer canS be lejsed PlOOSZS%?%%%?%upport

and/ or coverifilgdelo. plestigsnmstals feermicntipdilpmtnatirall matenialsusieh duleathee opot

limted to RIRYI .ceram extiles t ur terials such as
| eat her or V\D(%g: %%gsgﬁaﬁégﬁigcﬁ?ﬁgtg%ﬁgét ’éarng)g?g @5}5’{?{%& r@fsugsui ngyde
pl astics i npblureripomateinlsc suatt esi pblyethviehe, agolyplop§lehy, BRestPO! i{&ﬁ&g&l ene,
pol yester, pobéet her, {)ol \b/st yrene, polycarbonate, pol y?met h)acrylate’t hat
are comrdnl YOUSREF o POYREDARAE U Bl BRetpRerylatas tthat  afer icemawnlualkechFobabs,
credits car ggoduP@sikd &l S..£4:C. [ .e gl asses.,and ceram cs
i ncl ude, bu? are notm?ﬁekggdl%os?lc%%%&%hcf &slfslcia@éé,’ b %Cg‘!rl]%g Igﬁﬁeﬂgl,s’ s@ﬁﬁtﬁﬁfcs, and
vitreous friSugabl¢ @hsies Bydtdemmise irfudehbutsatppot tinitydeto, Giumis@SHli@f band WO
| ayer struct, -rg) [ thedsat?dvm %h structure (in case of a three |ayer

g ngingls: 40 i

structure), » VSR MiSyer is structurally supported and may al so

be el ectromagnet (02| | Byﬁmsﬁggﬁgqhg SUPPbR ShyRW(iRRdsd ‘?%ﬂfay%ﬁqu&éﬂ%)t dig, case of

the sandwi ch structure C a |layer structure he ?(posure
of the tthi nfEdwieh sewsire (i fcassnrhie Gegelayer struvture) ethe | iflertiichtion lgyeis The

t hi nnest di gpRSi I tifhcatign. |ayer can be. i xposed_ (and
so the track obt gllrl]}ﬁglicf P ??gdmh%ﬁgl agrallsr?o eeag?tropil?gn%tbcﬁje‘lg SEF?@EJJ“%E@H&W redit i on
| ayer) by simopl theaop tlinnthe casd bf ten@nowichhiaeiurg, Shen hdspk isthsatd ?ﬂthlef"yer
(or a Iayergﬁtru ture if a_support and/or covering |layer is used) at an

angl e great &°"h %Oﬂ‘éﬁl"&}%ﬁp epledigtenpien (Fem an $da®) efnthedilensification

subst ant i al layedghe i : ; I tification |ayer or
the | ayer sta?j,act ur gﬁﬂ%eg%]ﬁkr'll’%gn F’%‘SE&Z’? fﬁg%tt%fll}r%%gfcaﬁﬁg eing netxp?s]e@é?ri‘%w t ag

may conpr i sthedrack ebigined front enet dramore dé ttei dligesadfi the idemyificatdnriaygesy debpween
said botto r d saidt ayer..J]044] B rovi di ng one or nore
addi ti onal n%‘ggﬂrﬁe’ipf’ﬁ%}‘é?ﬁ grngﬁr%‘ﬁ’&? b‘,ey‘ﬁﬂ&‘ffc 'é‘?Fl lepr R 2 dayer SRvGeSt & snpnset

di vi ded in andddriostririgylagér i diestl)iak iaf ahglepréatdtahsn 10 faegneéy{otthsﬁﬂdng%ﬁ sing

t he securitg/, since the effort needed to imtate the i nformation Included
in ome embodiments substantially perpendicular to the plane) of the identification layer

or the layer structure.
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 increaséd. 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
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the identification layers is thus significantly increased. Mreover, this
measure can introduce redundancy in the system further increasing the

rel i abi | iwp 2066/78B20i denti fication tag. [045] The | ayer ®CTISGRUS®0AY
conprise at | east one internedi ate Iayos1 arranged between said

i dent i fi cat ilninfap@tioRadidsdh 8Lkl Aty er. . 046] By taking
thi s neasur E .the different i de&n{(%e??%%%@gg&){e%gfkts}lh?f;hyﬁ‘g%ersrgsgdﬂ‘éﬂmay
spatial |y fPHched arhishadso iniproes thy rebatibiyestaheldynitfivdtion thy shabjansoms! Y
read P 1005 Jnformation located in said identification layer(s). Thus,
a further re undoar'\cy may be included which also inproves the reliability of
the identificati {047] aGh®taghjtRcobiedt Jrite i ' he, t or the

obj ect o!{ tpe i nvent i on m%y al soJconpri sierﬂ\gﬁmeﬂ @gynan%%:ég‘%"gﬁfma%?%é‘%

bet ween 1 he'¥EpATEAREed hetweet therien anfthe ottome laysr|thdt facikitates ehehlighpnan b #F a

readi ng el epmp ' f reading the identification features.
[048] The idenfénlg? i}%i:%e??gn atgée ‘?’g%ir?%eaégﬁgb? 8159“ qatlpgggagurpq., parts of the
layer (s), a plur[dB} yThe idemrification thysi(s) b4l eebigtidel Gt QSast i ?ﬁfge £ the
enbodi nent S} tPi |d§£%{l.fmﬁé&g£ | ayer conprises a host materia Ravi hg
pores, wher 'Y At 2| 1y 8 miy, dligigbetsd sticlesn In heonpaptibodiesntsAshe

expl ai ned brlkafidakig, iE ' .2 nagnet.i c .or neti sabl e
material or of a su%%nt%ﬁ%gg%gg?&?{ggﬂ fy?ivc‘@@% i %ﬁrﬂﬁtaég‘?a% somé,obt her
enbodi lril@nt st,hetméeSp%ﬂﬂt@g It@gmﬁvlebemw@d élopets qdn;dresaq?agrcaﬁelfstcafat he
particl es he . provided. sputtering/jon i antation (cf. also
Exanpl es) . n[mé% cB{’/r \é}agg%gﬁﬁla %ﬁ@ﬁa of h‘i"{; 1 9‘)‘&&“&16%6@}1%@1@&1%@(!@&1@ th
particles tmatsbl heothBeerhbeivnbitsCRE paficl ' d tification

| ayer, the information can (;n!d)é be :pm' iﬁafg{awwﬁfhéngg%%%ﬁeﬁgﬁ lélha @P#B‘rt
and/ or cost“*fiePEHGes MaY By Proyided by spsteringfomimplimeatiatefof.ialoc@Mantplesyy St em

[ 050] The i dentifpisat C rise.a plurality of magnetic (or
nmagnet i sabl e) palp??]cl ]é)’g mrgéxﬁgp{ﬁg%ean%yﬁébﬁ%ﬁf%{ ftB‘fC“iFﬁg‘H@ iPgEles) to
particlés adefinataroidentifitiation fdatitrexlinathe/idéntdichRst RYeDMd infbrEtuioR JRYARL 1 €
read head gan be s%as a readi anel enent that noves along the track that
exposes t he i GRRL F{%ﬁwag?}gh,e 9tiand/@neesh ghesetsyi impeoying e sdcutityeof
i denti fi catthehlehtefidatibRSystdpat 1S formed fromthe magnetic field distribution
caused by the magnetic (or magnetisable) particles, thus providing an

[050] The identification layer may comprise ‘a plurality of magnetic (or

magnetisable) particles. By implementing magnetic (or magnetisable) particles as
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, EuO, CrO, and
30 MnAs. Other materials influenced by magnetism are also contemplated. Examples of

such materials include ferrimagnetic materials €.g. spinels, garnets and ferrites such as
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I nexpensive and highly reliable identification structure. Any materi al
exhi biting magnetic properties can be used in the identification |ayer,
i ncl udi ngwbuboenos22bi mted to magnetic materials such aspCeEsGoEge C
materials, antiferromagnetic materials l8nd ferromagnetic material s.

Magnet i treddnati | t limted to f ti
matori al s sugh aa o e et Gin 7D ol BRSO G and

m xt ures t hé&rfeBt B, V(e INel Fee BN dieelSo- By Dld-RrsF MIBITi- AL B e, SEUE, _gn%s)and
MAs. O her aggtaﬁgisaslus}#i n;{xi#xa}c?d b){ magnetismare al so conterrpgl ated.”

Exanpl es of ‘Such natel fars i e EFH?IP%FWW@“%C%@&W&MBM@Q. spi nel s,
garnets and ferrifo I GhseAl ﬂ?,rg,goll'élgéﬁgg%e&%deg}e%&%g (gfa&ﬁ%hal S (%oln’m)nl y

used in pagnetj ¢ nedia, such as alloys o (B¢t RRfFe- B,
A e e o R Ot [PHATABIS § Sl Sone g hAONE gEHED. 2,
mat er i al is%é’g}[‘%‘ﬁe 5%“&# G g ot Pt a?P{’%tng@ﬂYpf&inrmagrrapicﬂmage@i,cauyue host
material i s imer§ ursdubstahtidlllyyeleficAB GRS ' l; , ;- any. por ous
host materi 3% tB,at j s}1 at Ib,e?a_st c':sdl'ulgstantia I'y Egﬂsﬁ%gﬂﬁlet?ig@?{sﬁn}ggﬁlgf'tbé’rIy
inert) or su8tiinthishost wpissel hasagaod mechanisel, heromh and dhsmital Brabiligy B esent
i nvention. bedéatday mided ef has good mechanical, thermal and
chemical stabili tymiléﬁmtl)(rﬁld(gr)[ﬁ% H%Peh%flaﬁié% P%rﬁsg*mgﬂewﬁ‘é’f‘%f)fgﬁ host materiglds es t o

ot her ryi oResveted hentgligiblerdh eddidbn, the boavARERE’ OstaIBE gl A ok@a gdi tion,
ni mzes oxi dati on and ‘unwant ed chem cal

the host material's stabilit ) ior
nodi fi cat i o%‘?‘%%’“‘fvﬁrge‘irﬁ?%?ﬁ"%h X‘Pagﬁfﬁémpef e maiesinl fr dhee poiessSwharbpertibe
magneti c, ekbebld the mign&lceelb&aEBIABL Ingieli R LBEAE romthe tag to
remai n uniquely identifiable. A sui t%@g@%@ﬁ%@e@%éﬂ@e o g l e,
conpri se polRgielyidentifiabler dpsuitatilebhost meateniad déana for0 BxAhpIa) BHhHidMd i as
described i fuReP !gm 2390884:1,.24035, 960 _or, Ni el sc% et a n%éﬂrﬁ of
Magnet i sm and Vadnet éis lﬁ)gfher%ng gl E’Egdf?éﬁﬁg)lu@ﬂnm@ desgiiked nhdS Matnts
materi &5 of 5.13%884.5,0581960 @r Ali¢lsohred al. [ RaRhal O Metorsiiizh ahl - eryals
i ncl ude por yeric films (usually bi f%ror i b?ocgl%g%%ﬁ{?ﬁv}aerrlgls\mere
one conpone fiset’ eCt etihedrg por ursaai - conduct i ng
QB ST tho b maserish efiphecig grovtouigumizm - Gonduct i
materials such a@sPOrOMs: SiitableAdsP Ll-V materials§ee for
exanpl e, Foil e?{?aipf, Advanced Mat fenral glt‘lfs%,%ﬁ‘ilg‘flé PRHY3 O lmesEF3 ljs'f.‘s @2eal es of
I11-V mat erbiapPs tdblocksopolymersusierasna cpmponsnt has bedbaedakly! Rmlol&y)P§ s ent
I nvention gg)%ﬁéd?em%ﬁduchﬂp a d.a,fd Ash Anot her suitable host nmaterial is
zeolites. Anpl eag g materials such as porous silicon or porous ITI-V materials
20 (see, for example, Foll et al., Advanced Materials, 15, 183-198 (2003)). Examples of
II-V materials suitable for use as a 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-conducting materials include (poly)silicon
30 gallium arsenide, gallium nitride, platinum silicide, silicon nitride or sichrome (8iCr)

to name only a few. According to this embodiment, a magnetic read head can be used
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suitable zeolites include any one of the nenbers of the zeolite m neral
group, for instance clinoptilolite, chabazite, phillipsite and nordenite.
Ot her suiwehkb&/erous material s include i norgani c oxi depcsischomiobsoann

oxi de, zinc oxide and tin oxide. [053]1ﬂdditionally or alternatively, the

i denti ficatigom feading el ¥in® For Hmpling &@Y&B%i%i@d?ioﬂ?‘lﬁyelﬁlotg%ﬁé gbeaid%h{fﬁé&tiiohy. of

conductive or sem -conductive particles. Electrically conducting naterials
i ncl ude net dpafures thap aresforyned from ani eteateothagneticufielGuljstiitationi cansedalbyl passing

th f. Ex i - conduct.d terials. includ ilicon,
Gal1 o ar s ool 8B A BRI, Sifiiare ot och FRb Hmeler diseor
si chrome ( Sit yedigivitgmeominkivi ,E%daﬁﬁ@,obﬂitﬁl@ ke ohitse PARIREHIPEN tribfked

magneti c_read head can be used . 525as a reading el enent for sanpling the
i dent i fieat CORAYCHYR ot §emicqndydtize i pratieles jasani &unctient of epositiat vethén fthe ned
froman ele t el dp di j I o assin ur rent
t hrough at ﬁ%eglg?@%fobﬁlelag?lf gg‘b, db%éi?' {e?fgpgﬁssl.m Fmﬁ%ﬁ%y?e\égﬁge eevc':‘tger :i%‘ﬁ Pafanet er
li ke the resbsductive yensenbiutheicasd §f a pojpeas aosematerialt the pordseofofhith@ak agdom y
di stri but edéﬁgﬁdu tive or seniconductive particles as a function of
position wi Wik elegtrifaly eondpeting pattieles. ithe) saee festappterialgivap 2bosaiinabl e

r eadi ng devicondote ith heAm SRR BAiEs 780 80ded, | N the case of a porous host
material the pores of whi cﬁéﬁc‘ﬂd}anﬁbe1 fiSI Igg vv%et h electrically conducting

particl¥s, the s&fd] hbstadduionr palaktematrerty,atiey edentificoivnetlg on objedt mag

magneti c particl.es be-used. , [054] In .addition,.or alternatively, the

i dentificat icéllrlllglflgeg ag?}/dgﬁﬁté% ‘°Pra§i‘98‘oﬁ%?‘P§§“%nai%l&$ﬂlﬁ i a PP afedlective,
conpri sing abspirptivel bt Yactile @aitictal IBy reftlcalty ia¢Gve’aRs Yy Rhdake iR' thEChic¥t
particles. Béli Opt.ically active' it is neant in the present application
particles tRERIcatom particles thas ghangs dhe warrlensith pnd{peplene pb palarisattanof light | | ght
that is tragggm i rLom . According .o this
enbodi nent , a?%%fl?rg%tfk’dﬁlé%@g{?& Feglgkt%ggr%glsiehg&as‘&%%p%gg rhgy se?rgﬁ%ch?le‘i‘to?n
sanpl i nkp t heptigah diteétor canchef usodnat haedditen¢lethemtafoi sampliagethe tack Esthetl Fom

i dentificati,on.f uces. These  identificatign features. may _be fornmed from
for inst ancgfe IS%WEﬁC@IKE’ZIaWﬁ ? refafiﬁg? 'gg‘ﬁtéé f‘o%?eé‘ﬂlé?ﬁ-f s B%;@??@loﬁ,fe@ﬁﬁ* al
particles thay henrged Fom, FbroRstaRle, Ratlds SBit MibreRE a® aMUpk ticles
that fluoresce at different wavel een%t hs and/ or é%anéieatr%%&glt:gﬁéeueg i,

pol ari sat i ofhiEH napiclasatbeteehangethe plane afipelagsdtiona of evinpdesi dfi parti¢les thaf 055]
The inventi gfo/agy a@hﬁﬁrc.in@WavggnﬁhsC&WArQﬁgﬁg%th I)lann?gp gglggsa%gg/o? {nteracted
20 light, to name only a few possibilities.

[055] The invention may also include a combination of magnetic and/or
magnetisable 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  be implemented. Typically, the particles present in the identification layer may have a
largest dimension (but not limited to) of between 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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magnet i sabl e and/ or conductive and /or sem -conductive and/or optically
active particles to further inprove the reliability and the security of the
system Iwoaeoes/wsxe, for instance, a conbination of an eptriscaboswesoiti cati on
and a magnetic verification can be inpllénmented. Typically, the particles

present in the i i .cat k-on -l r have a | argest dinension (but not
limted to) of beF.tEmefr?ya%%agﬁg fﬂ‘%@%‘g@%ﬁss differens dkinds 06 infoomatinet ewms be[ 056]
In the idenddchiedain e idagifeatiabi@chr afe bbjeci af;lirfg{agt %n%ﬁm'o";ha °|u¢”e L 1'1 t lca(t)i];) .

identification |ayers each conprising identi
cont enpl at eéﬁa%eﬁ{ sldtigogl infsmation bg@ Agmick af erproduct endahant pdepgpdent |y
from ot her hRRtd &) wRLk/ . P100525[ 057] By reading indivi dual

g0 AtERaf $éhpatod

| ayers, Eﬁi fferenEosgi ngi{s1 mat rofe USH- in the identification
tag or the objec & farthee riibodintcht ¢he i i ' t.yr and
addi ti onal lagérﬁ{)'@' on lifﬁlég a pri cle,of :f prro @c&tlhfgﬁﬂ\?g%éiﬁﬁ%hlgelﬁg&ad% be
attached or backgr 8t YermdoPhat Pratectivn eeativegn dn piobipie, mvedueinlerial @8lis | n a
further enbadiabkrfy icall : e(s).the identification |ayer(s)
is/are covered by gplg?:)t e’c’:a? %?lgggl?% tﬁgakpt?‘?lm% %H%‘f-‘ﬁ%gl C@W’éﬁg? (festesample, t hat
i s suitabl e%f thenpeal apd/ar mycl}?mmb«bﬂgjrardgtibxh)ecahrbaﬁiéed,ragq@,@%it&grhg%&gaql jodamage

(for exanpl g } nd/ or chani cal ~degradati on) can be usgﬁs, as
long as this nﬂwg%/veeﬁpg{ﬁ gf’;ieegsz%rf’(?f“ep Ve Aentifigation fepawest are aneanofgfillhveadable

i dent i fli0cat frem theatek: Exadples BF JltaBR Mhteti romthe track. Exanples of
sui tabl e may e{.i al that can be (;o_r?pri sed ?l?\tﬂtgﬁéeaﬁpgreo @ S\e/%"bg’ﬁtﬂrﬂtﬁc‘i“f?cl ude,
but are not“°Fi {iStidEobutisse paelimited tm pohyeericumiatings i@hl@nr&lgﬂtcioggn%q‘ rigid

pol yner, a Y ited material .such as an oxide, Thitride,
anor phous dlfggarmlﬁ) , é;’ di %?N?ﬁg-o?ﬁ%gg%ﬁ@(ﬁgg?f(‘%t? QiGk Hasagn @kidepmatride,k e
carbon, t et3ugARhpus|diamendp hodiamoad-ike r@dterdal S(FNR) GAA} 64 gieﬁﬁ%ﬁkeng{}hg?’al s

protective I | ayer be a "hard" material.
defi ned hertﬁgggp%&?ﬂﬁ%ﬁcﬁﬁéroélaesP'a‘bF%tﬁhlﬂPwraThi& blotgdtiet dosttngqRyenf 50

mega- néwt omsmyphera ‘HaddT ateBAl & “hhrd®- . r. more. An exanpl e of a
suitabl e p?llf%irrer that acts as the r%a?%”ér)r@% g%llna(? Berein, 8% ¢ magarial prefirablaicr yi at e

whi ch has ng ik yighd; stesgss lo€iSAgnegaugtvtamdpdr ynaean &S, . cAsH N2 ggating

| ayer of pealate. M4 ylate can be produced by dip or spin c¢oating
the tag with a so%étr?%ﬁgg?(g%ar@er@?lme h%ts Avthedard matasial frmlyrorediper

sol ution i Sepubsyinte ivich Hay ithe0 a@an@lgé£ bf GRal tfiigh and transparent. A single
coating layer of poly methyl methacrylate can be produced by dip or spin coating the

20  tag with a solution of monomeric methyl methacrylate. The monomer solution is

polymerized during or after coating.

[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

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

25

[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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[059] In the follow ng, preferred enbodi nents of the reading device of the
invention wll be described. These enbodi nents are al so applicable to the
i denti fi cwmDi2006/d78220 the identification \aérangement , t heprasGRodsioo@iiz on
system the nethod for formng an identitication tag and the nmethod for

readi ng identifi dasijorTHus] mb@idiﬁ%‘lgﬁw%ic_ﬁﬂ? hgyh%ageegﬁgg%ﬁ E?%’raptgﬁis? %ﬁpt ed

for guiding tlpe,readi ng el enent a t he above defi I ca
| ayer so t hatlopingdhegeading glemant ttoabk guided @langcthieonrathaforined pismal el or

at |east su ' LI gl def.i reyi oysl to the track that

exposes t het{ta %\I?{r?r?gg‘!tﬂl gﬁ%gﬁeoﬁ"%& ?(S IS lfi%'«gﬁ%fj%oc\éﬁ ﬂ?‘? ?/QQQ‘QS.CI?‘E%B?BB?S[ 061]

Thus, the guwatillelonetalesst tsyistanahlly piralicl das hemRd Prevabidy) t5HAKL ﬂﬁ&l@%l%%%in% h
ormed Tro e

al l owi ng_t he, readi ng,.el enent_to, be guided along the track f

i denti fi Rat ﬁhﬁﬁ“ﬂwsﬁlmﬁ%mbﬁthﬂdee 19980n et i fi ed so that the reading

el ement noves panaéhie! TR rAk; tantial Ly. parallel (as .defined
previously) to t h[e t]rack léxplgg;%g%ﬁ% (lla&pa? ht?enéndgg{edcﬂogr;ger?gf%mgém’taﬂ@n from a

i denti fi cat irbwralitypérandpobpdiscitiered particleg ireluelod i thendernbificagiPhpgd for reading

i nformation from &ﬁl al it % of. random 'y disordered particles included in
the identificatidn ay 3 % Eesfling flement inaay, e gdantpddoedetast amignabeesaltiagt ed t o

detect a si dgrmh theeShiridterihtit ra@@hgdAne Q?rtﬁ@rrﬁfdbﬁltl}i Bﬁgﬁ{e&:};ﬂﬁ@%s;%%i/@rgﬁ Ature).

randorﬂﬁ oriented particles providing a unique fingerp
[064] Th® r &Rifus fingereriaiendrsignaserendapt ed for reading i nformation from a

lurality of ma i C ef;.sahl e rti,cl es .inclyded in the -
ipdent i fi Zat i on ?Z“Q‘%‘J . T?‘% r?%?‘% %:1%%‘8‘,% ?‘H‘E%Feaélﬁﬁtﬁ‘g Ly g ipformatien flem a
readi ng el emhmlity (oBaSigndiiteor maghetigibt) SiFRALs HRY AN $0 R dBHARLAG 195 rnffadi ng

i nformation f.roma El urality of conductive and/or sem conductive-“particles
i ncl uded i n HRESEHBRfsamg glement is aresenciie egdimeslement.t hi s enbodi ment, t he

cl oment. reading oo an el aurg et oy SR TANEL K6 P Blpipetion Tom
ar r angekient aghuralitsi o8 evndudiisomdér seimjrandictive particR6 fhclidid ih eRdidagtifl.go@nt may
active part FAPBeAF iR lECR CHF PGB (e AFRORE CUPERp i ah clectrical o
electromagnetic or magnetic reading element reading out an electrical parameter
characteristic for an arrangement of randomly disordered particles.
[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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According to this enbodinent, the reading elenment is an optical reader or
detector which may read out an optical paranmeter such as a refl ectance or
f1 uor escewoeoiantrensi ty, an optical anisgtropy, or the | ipkesck@Bipooie is

al so possible to use a reading el enent having at |east tw different types
of readi ng CRPABPIIPH 0 she ¥ engages thel identifmatiet fagair lthe alyjectapbi dddnitified O a

el ectricall i Ly. Sq, dgi.n .he security.can be further

i mproved. [%Dbggi iﬂe g%%é%ﬁ%e)éoé%qh?wg%%mﬁﬂﬁﬁ de Fffqﬁﬁ%g’ﬂ%al |y guiding
the reading el enf069]al Tieggwiting demétt mdy hideMei ddaprRli AP oEﬁ&ally_T ligingB@gs. the
shape of the %w dl?fg el ement . may be adapted such that the guaiding~elenents
may be gui dEFIRE slfment Reseadicalaily gmnaiahgeamsmuhgngwk ermadaftémfanradgd i n

t he manner i e C ] i.cal i di ng el.enent can have, for
i nst ance? a%ﬂqgﬁé%%?tﬁ g)ﬁe}agégh%cgr%gg %eeﬁn*%?#’{‘?fgn aoYIS‘?griem@ fidages t he
i denti fi cat ipovvidedgpnothe tohjecoby] ideitificatitretap dedititngedpith a%n?%ﬁii:l? the¥agdife t he
track expos% t he .t hj nnest. cgégen ion of identification [layer. [069] %he

gui ding el e H{enﬁﬁg?“k# Restde é)ﬁfeéao plipw am errerires dejeation eg thenidentifinating

el ement per gandges Weatel Yin a f track fornmed from an
edge of the identificati g%@:ﬁgygﬁ?étﬁg?%}?gi {% a?oex%ﬁlﬁlse’ ﬁm%’é’f:grlesn SOTA0% ual
mar k can be fgsdbaskdeep tinkadhe thbpeuaticormedhenisinf dfctht irexdingglemsal @atdcA@va pat h
al ong Wy chg{i{m readi ng el enent should be guided in order to allow an
error-free detection of the identification features located in the
identification | f076] . TRS reddligX a6t magNfubhbl 68! prs@AsP sud thad tflg%qlp(ﬁﬁ | oop
| inked to the actuatjon mechani smof the reading el ement can achieve“this.
[070] The r&5HeRSRdpted fanyleriomagsetiontly guiding saidsigading [edemdn el gl shidig

el enent is ggapt 1T i cal i 4i sai d.readi ng, el enent
along said trac kﬁ&g\f:dg%gr 3‘% %E te%{@g?%&gngé%j%éﬁg%t %iecgg’%a%g\tbﬁ g“aigf”egc{aﬁ’ﬁrrrﬁbnet ic
?ui di ng | ay &atuse ISfmmiilkda fcbmx;p]mplle:mdcmfmf féofiaxmmgx&tia n%téﬁm,t\m:ﬁ@h Qflows .
erro etic.nmateria ic ows..an auxiliary sensing element of the
gui di ﬁgl%& e%r%xﬁga‘}%' SeRNg 8%?‘5%8? ﬁhf‘aswﬂglgmﬂff@ﬁmator }(qugw Briath akmgl whish a
captured. [ fdddrpritGRAIObOEPhRe further enbodi ment, the readi ng device nay
have a processi nl%ﬁmeans agapt ed to conpare the signature of the fingerprint

read by the readi%dl ePererdingsot h further embodinsuit, the aeating devignadayr taveand t o
identify anpﬂog&gitnhfd'x&ﬁlts'a%gpted to compare the signature of the fingerprint read by the

reading element with a pre-stored reference signature, and to identify an identification
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 a reading 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
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tag to be valid, if the signature read fromthe identification tag differs
fromthe prestored reference signature by less than a threshold. [072] In
ot her worwe,20@/u18i2que si gnature can be stored in a dat arsrsGags/oomd2 um of a
readi ng device as a set of paraneters. Bhis set of parameters nmay be

conpar ed wi infedfurt hale et GeheéRhd dbvibePACAGHLAY, B8 3Eatl ALRLNLh IS
measured signature is conpared to the signature stored I n the dat’a For age
medi um | f tehig taadetiei the ptrestored nefetvacarsigsatechatrisl stonel jor the bjeeew whighat ur e

is less than a,threshold val ue,. the.identifi.cation is considered to be
verified. |2h i ?‘ﬁ%C?‘S‘gj"é?tte %eﬁﬂewedﬁew @dogl i coriextnitdp nokd thatgthe s
attached maybfeet sransiadr e AVNRALE: adhitidnﬁllﬁﬁé(%vs%fre&‘ RlriH2P EESn! %&?t A he

pre-stored reference signature is stored permanently in the nmemory
readi ng Yeviet@nPlRathfeprice hef ithea wbiegt, dibei menufactutes themiofjnaxd tlsudiket ISakhit i s

able to recej - S: reference signatyre that.is stared in a
rempt e dat a%lg%‘g?%%g %Y%O'ég@ﬁgddnrfae%‘ing *r?%qaLg ecé’g‘écat WoééWQSIPB%chaﬁ(jo%vi ce.
Al ter nat i velaymagnhc steipcirngmeeishyc chipEThdRadiil lelRe MRELIhUE alshBePidapial 3 €d
reference signature that is stored in the object to which the tag Is

attached or 'feSUshjetignatiye feom deanventional barceds, @ Byt dimensipnaljareodeed t hat

the obj ect efachlif d Sherh phvention may additionally have stored further
i nformation, ggr e%l e? {;&ﬁ’e rice of the object, the manufacturer thereof

or the 104 ke. Sucl7Bhf dhewrécsssimamednes macfunterlbé adaptedaoupdatcahaprebdsregode, a
t wo- di [ | _bar. de, ti tri hip. T di
devi ce may THISIE SETES IR 15 @A Mo Secreah drbprin aham updaicd
convent i onakefieficQiiBatude fora-fufktd RFHRAGH cHRak ONtlén lticafidd

menory chip. [073] The@gr ocessi ng mgans ?nay fur.th‘éﬁn%g‘gggé{%ﬁg %dotgégglate
the pre- st offiscobiest @dented tos be ideantified fyr & dangen geridsk abiagivat off theftraokndr ke r ead
fingerprint - ed n ignature for a future verification
check. V%eneﬂzrf: ﬁge#ﬁggﬁg(gle}f{y?% ?IE:a t:.:%ﬁjs ta‘g’lg'a1 S(rmsteﬂ‘éen(g%jogc e %Bfeeéfsec B%H'Ee

i denti fli%ed fdentificationgeg. $hi anl abskioasinay dbsd ke thasdterdtict EnANEi HCbe

identification | ayer may occur,  as a consequence of the intense use of the
i dentifi cat Fl@r‘?g?‘gé‘.‘ aé@@ﬁ Sysiempinauhigh, theoprestared raferancersgnagire vosdd alwapgnat ur e

to be changedy céddtadt, Shdt hfatiXSEEEPreck Hlayﬂa%' tﬁe%ggggéé&%ﬁgg&?&ﬁgﬁgﬁ% e the

signature woul d al ways 'stag constant, Such an a ron e
consequencetaghatmobrecogiired by ¢het system. Thus, the dynamic system that is used in one

embodiment of the invention updates changes in the detected signature and stores this

20 updated signature as the pre-stored reference signature. Thus, small changes with time
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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tag is not recogni zed by the system Thus, the dynam c systemthat is used
in one enbodi nent of the invention updates changes in the detected

si gnat ur ewendocat7er2es t hi s updat ed si gnature as the pre- srosedorsab@nence
signature. Thus, small changes with ti due to abrasion of material of the

i denti fi cat idererinining cleasctdiBtitaken dsnhécl8aio WaleleckBaghdiRM Y @Heﬁéﬂﬁ an
functional i t‘)é of t h% system _since an erroneous classSification of ‘a lyag or

the object tGEEUQBH-Righ sensiivity elesiie feldnmeten pr ZME gavssmieterawlsichledn He074]

I n accor dancgiiMated 16 DSy E.Hi r nventional read.head can be
used in order to det g(rg]rlﬁ?%ge ge(ﬂiﬁg&a%ﬁére i%g?%??g? Blﬁré? %’r E?r ?ﬁ%‘imlfné’ﬁroé’g%eﬂts t he
i dent i fi cat icharatteristiose snpf phoeleteamr 0or fphétodidje Cinapdrptueed tequbiped dgRLLT i ed.
Exanpl essof read heads Ehat can be used are thgse used in cassette tape

pl ayer s, 7 vi dEE"EHE SEPROATELEr @Fssa"(ik;’CR%lPPfﬁlé"dﬁ&fieéa@_Hlea storage tapes, hard
di sk drives, Zip([p78] ©rR€she fikliih fOhSHS Bl BPARGLS faSbdchPRidSadar s, for
exanple. Alternatively, a magnetic force m tCroscope, commnlyekrﬁ1 >ds an
MFM can be cag . subjecteddiot mathemdticad qiroadurss toagmedss-(ept ifitet, ahb®h! mksuch as

t he nagneti ffect can be utilized.. For P100525det erm_ ni n
char actg eri !stGEiO(t:gggr; fﬁ%ﬁ“ggni I8 8‘?@0#’?4%‘4"38?“@ éhﬁ“ﬂgr?é%‘r?éﬁlfl% ?F@lﬁiﬁgr@ﬁ@ﬁ h, any
convent i onalcotnipgls S8drst khotyptythe! fpbipkiat {dighat) pRb&Eto %ragy':ang%séﬁfgiheﬁleMi ch

can be calibrated tg a suitable frequency can be used Tor this purpose. For
det er ni h ng StEREUELPL dheapbiscterr the teg., Thafirghocasdesdeingarpnt (wndf aldsiedteanay be

used equi pp ! IS filters and/or. colqur filters
for exanpl esgthO;SE ?é%%ﬁﬁgﬁgﬁ%rgﬁﬁgﬁér:\r?mft?%%&frhg%%‘Sjrg‘é(tm ?ph@qeﬁd{q{as been
det er nmi ned, tletregding bEths udg, ec ireits procassddioiiréssed/ciipREIHRS cAPbd§teRcass (€. 9.
filter, snooth,. fya Fourier tr nsf&ms gr ot her mat hemati cal si gnal
processi ng fedhiolfedaa étr‘?H’IgSrm‘Efjgl?rﬁ‘l‘ & & Aandodisle rnagtoard; RAY, mgdulpy tape
(signal) pris@kageOmapR4id3aiRNE an ' nagat i object or the
tag. The first gﬁeas_%red fipr’e?gerp?i(ﬁrﬁ&?%t;a S?é‘}g%ezglgglgéyggg%t%%gEléen?}ensg%{gﬁred
fi nger prd nt yefeteneasdgnatuse he form of the raw signal obtained fromthe

reading of the t of, hn i ts progessed/.conpressed/ encrypnted form can be
stored in a vari m] o{’n gjgtlggl%%ﬁg)?la & tﬁ’@gﬁﬁgfgﬂeﬂ Sé%naglrﬁé‘naéq{ﬁ Qitaingddrang ar d,
RAM nodul e, staapingshoemiye travlganaplisedsh thP@gWr tROBbREE infadsR BRI fedi a

(so becom n%ﬁt he re-stgr,ed reference signature). [076] In the invention,
the first fRRGEPHITIRTY SPGHLthis Brst Sewprinfignatiue onbyofiom reading a portion of

the track. For example, in applications which require a lower level of authentication it

20 may be sufficient to read only a portion of the track. This ‘partial’ fingerprint then
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 preferentially 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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scanning the entire track conprised in the tag or the object of interest.

It is however also possible to obtain this first fingerprint/signature only
from r eadwogo@/qer2ni on of the track. For exanple, in appcirsatisrsooani ch
require a lower level of authenticatiolit may be sufficient to read only a
portion of tRfidd iB6Kased BlekosPAlteiBlt nebdddds Blulttire; pecomes.Lh

pre-stored gagnat ure (ei dentols@cé:!tﬂl%(%tnnelurlfpgrgﬁgﬁtg%&B’?Eag W.“@"%a?f%mﬁ?a&&'éssi ng
time for readudreasingrttie cast emciéffigt foh ehefdriggeal prodager of loaRtithdtegseror obj ects can
al so be reduced. 7].,The r irement fqr only a "partial" fingerprint

al so makes it rmr[é% or%?’f%%‘f‘ggcﬂfnﬁmlsd}r}g@? identifigation pgangsmenb areydesdribed. not

required toThesd d@BbdifdeAl! e fAQMuplIRabIIER IhET GRL AR oIl ged in
the identification | alyer _of et he t%lg gr gtgj ﬂé%t&lg%déﬁ(g, 1d§€t§ﬁ%§§ g?%n({fi t§F| y
forms pa?t d#veaHon,rihie peadingndevices theuidentdficatipn sy sterhtheomethad [ fos Ysrheng adhi S

nmeans that, :kn.. [ a, .count.erfeiter. is forced to reproduce the entire
i dentificat il%ér;]&u?g@g)rn a‘%%r%néintﬁﬁﬁwhﬁ’g f%’i'ﬁe?‘{“ég ’tdﬁﬁmé(fatIBBj“g{%‘fn)‘ o%espite only some

of the informati @r9eimpeidadifitRicalirR8Rinh&alBe tdagHAbIBRY '
duplicati ngé%ﬂgep%anused P1005252 |loorti o%éi ncr e%ses 1t hel co%%&;éﬂgggﬁ%??

needed to ¢ ¢St Bt & past elige mpmreiment disnepsioni afdhe layer stockasi Algerhdtelygst and
effort for th L @icnal oL : [ kbkmate user. [078] Next, .

crbodi nent s o rpe i RorP RN eid BRNIIRDR R bt pif5tad T Hisabiect

enbodi nEht s ata manl ssofacepqli the apérestructutdhe obj ect or identification tag of the
invention, the rf@%in%rdevi ce ﬁ%{Qe idecﬁ;%i fication system the nethod for
forming an ident atVoh PEJeRe erRRedBENS | of other aagihaty fode ferinfing aan on

i nf or mat i onideh@fi@tiohMad Seobijedept tht ifahii ’ ﬁeﬂ{e hdentification
tag may be att achelc(i) togt.t hg obj ec%hg)t%g&g%{?td@%?gg e Nar %@&%&s‘%‘%ﬂ%ﬁ%@?‘bn of
the layer sepriicableéo thalidestifiaationdhg; to the redwing demtit tocthe identificativnggsem; , sai d

i dentificatj ttached to.the objec t.a maj.n surface of the
| ayer str uc%o(lj?léé. q?o 0 éatﬁ?zlx{%fr Enpgege& g g)nﬁlbedi'ﬂeé ?‘g fo rF?&é“%re‘f‘%tﬁ"ﬁBﬁm
form ndfan idfematibh.cati on tag or object of the invention are descri bed.

These enbodi rrentf gfe al so applicable to the identification tag, to the
readi ng el ement , (483} ¢ B¢ idsatinication arj ehiect ytag anay bo manufactieed by i forrningra

ar r angenent eVl ldyer &g EPSNRP drde AR AG0N SSRE 1l LERELOD 14y QrimLi on.

be formed in which the at least one identification layer is arranged between a bottom

layer and the top layer.

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 formed 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

P100525



[081] The identification or object tag may be manufactured by formng a
cover layer arranged on top of the identification layer. In addition a

| ayer st rwoteem7szn be forned in which épe at | east oneprcusGodsioo@i2 on

| ayer is arranged between a bottom | ayef® and the top |ayer. [082] So doing,
a | am nat ed pdresuaifuthe, pbejusex@ffil SvitHTaY P hawi.ng .L.he ..
identification |ayer _szli)ndvm' ched betlvveenltg&%ofthtg%knagfg?e?%g%d S‘Igat gbsofd§§Féi|',
wherei n t he YHUgRes s the thinnest dinmension of the identification

| ayer. [083] The ck be fornmed. by any suitaple technjque, for
exanpl e, by cutt ilggt,?] aby asi g ngur?d?l(%&lxpdﬁ ?h?“i‘a, tt"?cg’ ﬁ%‘ﬁ%g &nloy of medemlyng4)
Thi s neans, distlibuted abred, mhy Bzinuthe id&ﬁﬁbﬁioﬁuﬁydr,%g_egm%ﬁripme r;gggﬁss Jjerein

each of the .gar%j? r}:a% forma separate identification tag or object. The cut
edges thén JOMFPithmaghelic|s magpetiwaplsomaterinle andithm esids dir peresi lead af tHehe

i denti ficatifgddl r It S 1 le i dentdficatjan.features. [085]
The identificati %%%I ggﬁgﬂ#ﬁ&@gsﬁgn%%agog}?%se%% ‘P&F‘ipf‘?{ gF“Yf‘é‘néem {he

di sor dered snfomatinmelyqrar®i iflties poranuifnaetiar & thoRymA@ietlt A8d hePSrESre MLl X and
filling P100572Ppor es ‘t%[l bge g,?t{lous matrix with suirtable material to create
sai d di sorder &a et PatRtly Blsd Withiamagaetie ergngenstisableampisriais matrix, i.e. a
solid body havi ngosy)l oAjt&@hativa | i r may formth

i dentification I gyer], for .exa%lqgé %?Q{tﬁ%ﬁ%@f%ﬁ@cﬁ% rﬁllsd% ?es%ﬁﬁ‘&ga%’l’e‘g by
magnet i ¢Yor IMRAERS 9ap Inssaidhlaperistrhictuend t he voi ds or pores lead to the

nodul ation of th te .signal. that . .conprises .t fingerprint derived

fromthe inforna ?so%ﬁ I‘&aé/cg?qﬁ%)% ﬁ’l’s ?rﬂgocbg’rﬁg{gg SF@FBFEH.E\’I dlﬁ%l%ﬁwg-wga@nm and

the pores arofirhplahted idns thdt hheasien Badt thadmally fahhdaB5 i‘é’it%ﬁl?ﬁlgr(%%‘%ritﬁnﬁ) h
1 f1¢a

‘
magnet i sabl g}éerra(iﬁ%r.' al, [087] Alternatively, the iden ron structure
may be manuf¥ctFPEHCHP] SpIckEe Ahisi smdomndistributipayier a sesultc ofirthe  fabd@Eh

Accor di ng tQO&QC&&W%i%ﬁeﬁoﬁgﬂiﬁﬁeﬁ@:Jrﬁ{xeacﬂnSt ri buted arrangenent of

i npl anted ions that have een y shieal ed is typically used for
form ngl2he i den{l89] c Altewatiwdly,ub¢ ideetifidation stractdenmey 56 MidautcRRed Ssify hesul t

of the rand |.escence of the inplanted ions after thermal anneali ng.
[089] Al terﬁg%slg\%gqagémpﬁgapm%cﬁjll%%%r?o&‘?%cture may be manuf actured using

a [090] According to this embodiment, a two phase system is used for forming

a layer, and then the two phases are automatically separated. 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:
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phase separation of an inmm scible binary polynmer. [090] According to this
enbodi nent, a two phase systemis used for formng a |ayer, and then the
two phasewoan@/@si2omati cal |y separated. One of these phasescaeysob@iz enoved
and the resulting cavities (or pores) &2 then used as |ocations where
material for form o} f i r be |n ced.
[091] An enbodi nglh?ﬁg?a{tﬁg éou}l ﬁehlﬁ rﬁf{rggf? 1&)&3 i(l flug%?? #y ?l on is
as foll ows. chequss,eotediti nmds nmlﬁbzﬁes apﬂphmmbble tands,t beardidgn asfsbgamsgg] t ag,
the object tQ benlden% ed the readi ng device, the identification

ar r angenent JPapRe ?38% P1%Scati on system and the et hod for formng an

i dentification tap. Idér@ﬁ‘x%hh&ﬁ&@&éﬂﬁd&% #tfnd thér tﬁéﬁ) r th %n@age gw%e tep
may include guiding the reading el enent al ong t (1< or e orm-an edge
of the |%ientapﬁpetatﬂi}’oﬁgIJa‘yelrlernfhealoom;temthhemth\mrk$ a@arbel ng attached to an

object. [093] hi ,a ance h th bov. scl osure, e |nvent| on may be
used in fields sac%ﬁa’%{%iy %‘3@& 1Ry %fg?ﬂwlé‘?fﬂﬁ‘t"?hﬁ &®: defencsi alj

docunents, tgoodset gems eidr i didmGras d Scnti%li'le CEnSmeeridge MompoREAIS, %{)xﬁééc ﬁ@ag es,
a onds

i dentificati oa( cards,_ boardi ng passes, Visas, passports,
| dent i i cat iPAFKagmeyehildey stoys, dakics feoeds, fqvéfnaclf@mgwry or to validate

certified authen t e ns nti ques and r of
art. 3. ldenti fylr[(?g] aﬁ:’é’ rgerx glﬁgieb\rﬂ%%éescﬁ{%g&i&il{ caOIa dc%’f‘?ﬂ’é? g‘?rﬁf’ryv‘éll % 6@ .
desi gnet0 gocatimp' ageestimated td |barl:tﬂ$dshllhon ipet ek (@ﬂgdenwmmgtoﬁqmﬂ@&@ﬂ& h St.
phar rraceutli pa k? bg ] Chl l ren &o S, babi d f ood packagi ng.
[094] For eXSQHiSMEDsH el S s

; U02/($ : eglehtmli)n t he US
al one are estimaj@Ed)t ende IN§§§OIP' ok R13s pgﬁ Xﬁé@(&)ex(s?wrﬁﬁl yﬁﬁ?' r})%&)uced

Uni versity in St. LOUI S websit
http://news ldeﬁﬂ’écamgttag @c%ﬂthqwsamaz/as@u@ntoéaetxéamﬁedmk cbhtaining WAR3} The

i nvention p nsive deas o) identifjcation tag or
an obj ect aIE apte g‘feggﬁ%e{l}@ﬁx@gt 58 T & Higle‘fpf‘ ijd%{rb‘%flhtg ﬁ)t"é’l % ogiated r ned
i dent i fiTat systenf @a‘tldélﬁﬁ'lo@ﬁorﬁarﬁd ﬁ%dirlig’ bNeriligiel i@k, 68T &I ff‘l@‘?ﬁ@ﬁmﬁﬂgt

associat ed ﬁ.}’Stemﬁj identification and _tracking of enw ne i1tens.
Mbr eover , & identification feafusgs are, extremsly ditfiewt (16pog lémoambl@) andlorgitrenmaty y

difficult ( kxpef§ive (TRBS DoNitiively ¢ Rnsi®¥} fCiBkMuce (or copy) by design. This is

achieved by selecting a range of complex particles and/or making use of very small

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 approach 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.
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expensive (if not prohibitively expensive) to reproduce (or copy) by
design. This is achieved by selecting a range of conplex particles and/or
maki ng uswoaboswasxosnal | features (such _as pores and asperisGzes)jo@ngl havi ng
an essentially in-plane structure of tRé identification layer, in

conbi nation W thgg | f t.hat. i s.49f such that it
exposes the thi n!]edgf g?ﬁgfr)glg%:ﬁ pé?htg %s;fo?ggﬂ/ttﬂﬁ 18%‘??%%{1{;%9%?5 ﬂwpﬁaegow
respect, it ohgmidremeteniredidttyit. theie smplhesodietensibn) tocbel cavigninafiifattareaxpase t he

t hi nnest di nensi on. of the identification |ayer ensures that nmany of the
particles aF‘@Q@‘?S?a‘meé‘am%@‘ﬁ%‘{gfﬂdaﬁﬁ%gWWHh? g%‘étftcof%ef{“ﬁéalrlé’é’énlﬁb@grms eby

the ease of an@a@ulADbtRGINiEhEly Hnfektremb yexﬂénsq\%ﬁféggﬂfﬁgi;gr@n%l&'?ﬁiés%g%ﬁjEseﬁ?eiei §or

i ncreased. &8}96_] The invention provi des neth g ura
sel f assenbl &V tihogragby,eadedtude rieami 1ghography, ay dscasahmbnsheatc lithog@phi@iat Gan be

read or detect d,henc rovide a unique fingerprint and signature.

Dependi ng oﬁ&tsﬁgec@lﬁ%ihigz‘,voﬁlﬂﬁ%énqxagﬁ”efm%sgﬂ C'il‘gyer s can be robust,

i nexpensi ve, nmasp9s] odyprel eaddints0bLdhd AndentiBY SproPide S@%‘itialgl%- Thaged
lonh Ta

P100525[ 097] . The approach provides for very thin identificat ers
(down bel owdsABIGRIER davar efor exapinde. a relatavelyt hesigr nasraay Istrip ofi matesalpn)At o be

easily manu . ' L ons.C | der re below the limt
of conventi %%%H%féoggﬁﬁﬂg@géﬁﬁé%p Ogélﬂggag%?ném&cﬁre}ﬁs\ﬁl‘ge@%%%%fmoﬁyeéquﬁé‘ﬁ%I y
expensilfe pttetteackithg it doinmddafive seadlinphoashel eptifitdviohi feiragss aWhix, alBWg Gaken beam
| it hography, or .focused ior] begm lit ho_graphy that is not suited for "high

vol ume, i neRHERUNSccasy SentFyl i bt itgek WighgindTielirkla loctinn dindeiseding fof tthe

i nvention prigydrpignta suitably shaped identification |ayer (for exanple, a
relatively long narrow strip of material). As explained above the snall est
exposabl e di mensi09B8] of\s tcar hedegeni fromathie cabolvey #r is defssibies and otk oh it i S

formed for | Q he. identification.features. This allows eas
patt er ni ng, f)%gtgdf pgeg ﬁﬁh@% °§¥a"f1%hfer gfi{e%ed@rfgemt 2flithe @%@8&% fakgn 4o
readi ngsof identifidatige pRrposés tol BROPIAE a€ AfdrEntSEMBEs SAP Bchiicns2BBY Exarhblel S
possi bl e and common on a practical |evel that obtaining the referehce

fingerpri n;méﬁ‘éfaﬁtﬂ@dfﬁaﬂﬁgp?hi?ﬂts caket® fisit segbiie if ireometeolocpionodes: the t ake
Obj ect o can’ Bey oF BB SREEbPDSpra SR AR pefE AR S hjeR® ©F

are delivered to the user of the tag or the object such as a credit card company or a

diamond mining company (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

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
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signatures are obtained and stored on a data storage nedi um before the tags
or objects are delivered to the user of the tag or the object such as a
credit cawo2o@npsazy or a di anond mini ng conpany (al ter naCirselyus/oodorzour se
the signatures can be read where the tags or objects are manufactured and

the ref er enthereaftgnendithe sipputuée fdehs éath stobage nicaliiih €likewEsd, il otiad usérah s
there). In case of a tag, this tag user then affixes the tag to an object
to be taggedfst PEﬂd“éfi(éh?pF‘énmafct?ﬂ dlgim of Hyteregirand sendnibiile tharremeteglosatiorhut i ng

it toits Culﬁérg TRE Fefershdd Jl%[alhx’ id H:ﬁ& %ﬁlﬁ’ sﬁ)frecf’lgn ghya Etm{agnt?nég%%ﬁ) HEups. a

credit card conpany nmay st urt ormati on con credit
card nu nbercaaeu;l 1dehaﬁd:at1|oa mfnnndmmnambtamedim thezfmh obatighauredran a tag or an

i denti f| cati yer gescrl e e E a dat storage nedi a
such as’a @3‘8‘6 é‘?tFﬁeﬁg"m ieHoR °in Q?tP’Ef‘g?m? ?‘&S“ ?eqtl?fg sfidisatich, a
user such agsftheRlH obeBPany may store nusic on the CD and then distri but e
to its custoner. This custonmer may then obtain the second fingerprint and
conpare the obt a0 Inithiseontest, mﬂmdmtq)péﬂstmcthdd ferf eading adeitification e
(which may Qe stored acre note, data storage ne order to verify
the identi t{%a%lfes lﬂgnS!EJ ‘étotra @P%Q[VFQ}&"SFIC ﬁ%usts%dg “{}E%F"lmngaffl X the tag
to the object prjogol)tia dmeashtidithéift ihfoemaiish RLRAS 2Rl ar Maflig oﬁ%@ioﬁnne

signature to the data storage nedium (likew se, the object "user first

pr oducé Ot hedisibisd dasticlastthan ase inchided @b feagtnia pagnef said td@etlﬁ@ﬁt@nrl@rmt he
I t d t
rodumy 1 PRl of, SHBbANCiSiBhEd bty | GRS b8 Bl a3 07RO

of a si gnatcmlduétmmraemmgndmtlmorcmmeellymtwepanabbst and is stored on a data

st orage nedium f sequent identificati.on of t r object. [0100
'n this cont ext, ﬁéﬁf}ﬁg i %W&Ffetrmgnﬁfé‘f H%C'Fﬁ)ﬁrer‘lésfgf ?fﬁ%fm?ice@pn%m ]

features i rueaanﬂﬂhg@{ leRst caaetcﬁgraatmmeof AMRAPLdRNEA Sr i &a&%ﬁ]&lbﬂ off
follow ng. [0101 n one enbodi nent information is read a plurality of

randonily di ldf:mtifman@d layar of theetagtdrathe @bﬁct ndhergbyl aaipebéasmagmnpasngnabﬁs sai d
identificat Ver .. .The PLr random y di st.ri but icles can
Seos SR s A ReniboeRbn B Y Dbt W aTeRBly Bafr

be nagnetlc or nmagnetl sa COﬂ

active par tiagmsic Ho@tlﬁlﬁt]enhlnhdvf‘@ p&&e wheein amlgaetsomePall theCpoess adrtaiiSLd t he
readi ng may COTTBI‘I se determ ning at | east one characteristic of a magnetic
field of atmpeigde mtesigltion of the identification |ayer of the tag or the

obj ect. Thereby 1638l efdifPHAF teGt $a¥'Me diracteristic of the magnetic field of
20  the portion of the identification layer that is highly dependent on the disorder of the
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 possible

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
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obtained. In this case, the identification |ayer may conprise a
substantially non magnetic host material having pores, wherein at |east
sonme of twe 2p@vis2200ntain a magnetic material. [0103] TireT/seadisngooray be at
| east one characteristic of the nmagnetdskc field of the portion of the

identificatign.layer. that is_highl ependent on. the. disorder of the
i dentifi catrp%ﬁmrlé’ég?r} tﬂ]\?bat?%’ ébg’&%ﬂ%éﬂle&?’oi’%@o@%ﬁ? Cq"rﬁi"f) Ysemampulated ¢ o at
| east one ab grb@uch'ARRAdr i8Sthe fiddnBBicAtdRNtaldrl Sothk ARg lLAYRY obiklt caxatple. Si ze,

shape and orientation of pores, inter-pore distances, percentage of pore
filling andossigeredps dagreesobifieesionof magnetic material in the identification

| ayer. For exa I a_ parous host .material is used,the .di sorder can be a
characteristic Pﬁ{ﬂeln ﬁggten}ggalg?epgﬁnealﬁ%ﬁgfcaﬁgn _qufere&?ame_ teldﬁp A RPETeUS host
mat eri ab cafieldrios fedchdbtehnMatitd dRACAeRObR SaZRferRfilof ik MpAEE: i@t ances,
and the pores of this materjal can be (equally) filled with a nagnetic

3 . . e . -
materi al . |¢he; sgnalsef said ppritoa afdhe dracky Ingbts gmhodimentethednpgnetis matemali ch t he
di sorder i . T t i terd.al wthin
t he pores. S‘?l?{l?gltl%&i eg%%‘érlaglqe)xa{%{)’ %gs%i ljlg%ggl?e glgcggﬁ geﬁ%%%%cg?lldo TSy er
with a di scaderedingt Thistincreaendheamagnetiarfield bignplesfcntiagle forf edsy|baiingor es or

(in the ca of. magnetic naterial) the crystal orientation of the P ,
100525mat eff'ﬁ’élthlw’l'“&’f’??’ laH’é‘E%HE; but gfso ag mhemiogenaqus BRERticHield &7 beysedipch can

be mani pul ateghoheiARNAL HeALifEMBh Wkr, IshcH LehhdsBabdel $3lsiR elb?z}’%%g% ,t({}e tag
or the object can al so be considered as degrees of freedom T n one
enbodi ment thymagupsiatfield gentrated frany solencddssurtspmbirationsoofomagngtset i ¢ fiel d pri or

to each determ i of the .,at. | east, one characterjstic of the netic
field (the si gngﬁdsi?nsgriled erytoiment " ghe’ tmethod o figthér, slorig, (EReAmE) 1t ho
magnet i ¢ nehfdtmationvint the nddntificatibdniaydri ofahé @y drafhelobject s EshtdpBRACThEed

under the magnetic fijeld bhefore each reading. This increases the magnetic
field signaforde (Fesarding of infgrmation cap bs dorg by marenetiziag pher pagnstic anateridlor m but
al so apsi nhprogeneQiis f@gﬂ‘%@ fi %J n r ize the
identification Iegger , such a ﬁi.t’ H}alttea{ r%%u8€§aﬂ§?egi {rlrlg(f ggkg?gﬁ%lﬁét 8% %Xr t he
magnet i c fidetedmipengpethatugl patteming@rarpsiod particles ofithiertedck omsordin meagnetic(or[ 0105]

I n one enbo?i h t.hod of further storin recordin infornation in

the i dentif9 e&ﬁfﬁ%& "%’%‘g’&f{g@f m?tﬁ'é‘f‘ltoéé’yo? CPRBIBHPRLBE these e SrelieqThorni < :
rsrtEl ?; Ir Ing | (r a6cvrdthPGlep Gé pterMBITRhOPrisrd RE iR tePMiITXBENBF kit fihelbitntRINEL I C
alternatively after this first determination.

20 [0106] The above and other objects, features and advantages 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
elements 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,
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that is present, for exanple, in a group of particles into poled donains,
or by determ ning through patterning groups of particles of the track to
contai n rmoneddwsi2or el ectrically conducg% ng) material @eCTiSG2005000002 Nati on
of these two approaches. This recording ep is preferably done prior to
the first determ n@d1¢rFigard HE fshcﬁxgseraﬁr1d@ﬁtimaﬁght£{d&§gﬁ1grﬁl cc%f .er tE)hl )
first determé@dcﬁnq it k 106] The above and ot her obj écts, eat UredCaff
advant ages of p?lés? CIPHRAEARRY on wi || becorme apparent fromthe fol | owi ng
description and t He1ERAS l.Ad in_conjunction with the
acconpanyi ng dr aw{Inglgﬂi ngﬁl\/\ﬁid%:l?l Sﬁ?‘ﬁi%gr Fg 1%pop a5 enb agcosdingtte @ segondi ke
ref erence nurﬁ‘éhoél!mﬁfﬂpﬁﬁjeiffmﬁbmventi on is further illustrated by reference
to the fokl ow ng rwﬂi .ting XF} | es ,(zend_ drawi ngs, in which: [0108] Figure
| A shows an identiticatione ]a'gé 0 ntifigatinn yrangementnixicoating®ro whdtheran
optional covemtodihey of thefindeifiod, 0P and bottom of the identification |ayer
as present in a tig Qr _an obj ect according to the invention and in

combi nation with d9HShEignreel Ensawsusedobjactt b thaviemthtasm, aE&ﬂrQ@% EJ Qe 1B
a side view Qﬁnb@airﬁéﬁ?gffhgiirﬁ%%gn” | ayer of Fig. 1A, P100525[0110 I gure 1C
shows an identifi ?(?]tllggn arrangerent according to one enbodi nent of the

i nvention, [0111] Figur® 16()VWhoRd ah d@Mdifil GRAL) enent agcordi ng
to a secppd %H%g&i rent . o th:}(ignvent_i on, [6’&%8 WF%%?Jg%nE&égcg\ﬁgc‘Hﬁmg to

i dentificati Gn arPamsahehihe seveation. fig-16(ihawt Figrl Gtith attorshotv DérobdRctional
invention, [ @kL3dfthé G i ject .of the inyention according to
one enbodi nent of theg{oﬁ{/elg{;%riﬁigg%&ﬁ?%%ﬁ%%%rgww %t?méﬂ%‘%enhn i sonmetric
view of a tag or UHjl8LFigurebHohogs b ccadingeidanetit BERE s%n&@ﬁcrb%vtpﬁhgq(g-
Fig.1di) and Fig dl%fcﬁ gl P ghow a cross-sectional view o e g/ obj ect
and readi ng devi cDLLs orgéfl‘ﬁa £8°Vhate gliemsat beipg mBkdRivgutte tritkshons a
readi ng el emdin¢ctibepagllsiaamtiachcRCr 0ss the track, [0116] Figure Il shows a

r eadi ng 1e_\jl enent bﬁ:’iln% noved over the track in a direction parallel to the
track, 7] Figure 1J shows a reading element being moved over the track

direction “substantially parallel” to the track,

in a

[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

of the invention,

is an identification system according to a second embodiment

[0123] Figure 7 shows views during a method for manufacturing an

identification tag according to a second embodiment of the invention

P100525



[0117] Figure IJ shows a reading el ement being noved over the track in a
direction "substantially parallel” to the track, [0118] Figure 2 also shows
an i dent iwocadd/ge2syst em according to a first enbodi mrentcefscebsobement i on,
[0119] Figure 3 is another view of the ?8entification systemaccording to
the first enbodi ohhegl t] 120] .Figures 4A to,4H are_ views
during a met hod P@?ﬁﬁgﬁﬁ{l%c? usrrﬁlxﬁig dag{}iwdéﬁtapf(%pélgflgoﬂq? SYring dBe dngifod dory
first enbodi memtfaeringen i idereification 4 hedokdibiy YT heSserbid | dnididilid i 9SGPy and
el ectron m cr osgogy i mges of the identification tag manufactured accordi ng
to the method 8"%he first enbodi ment of the invention, [0122] Figure 6 is
an identificationggygt | I t of the invention,
[0123] FLgur o 7 hong nipmees Gl Pork i Sard o R B 1R Bkt Hegordipe 0

i denti fi €at i @rbadimensof thedirvegtiom a second enbodi ment of the invention,

P100525[ 0124] Fi .sho Vi f an optional step during the nethod
for manufacturi ngucii%]ﬁid%'fﬁeg\i?‘gé? ﬂ@ﬁlsg% ‘%@E‘gfzﬂl%@yﬁ%mﬁ o€ thedavantionvbsedi nent
of the inVGFﬂdI@ﬁdmé@ﬂﬁﬁﬂgeﬁirﬁﬁﬂ&i\%dm@le%%ﬂi&laﬁ@{eﬁq\; exanpl e for an
obj ect according to an _enbodi ment of the invention, 8 6] Figures 10A to
10C show i dent i f i [BEA7] diigurps { kAo 41 Cishewiidensificatiom systsed ob ther iaaetitiog uefnga
fingerprint dﬁ%&l‘f@é?ﬁ[fg om an el ectrical characteristic, [0127] Figures H A
to HC show identification systens of the invention using optical reading,
[0128] FPgures 148128) Figildes 1AW taldaDi ﬁﬁcﬁyatiaaﬁﬁ@ytsdrﬁgﬁstéﬁm&ﬂrmﬁtt% fe

i nvention using,.nechanical gujding nmeans, [0129] Figure 13 1s a
i dentifi cat ilgﬁe%gf’?&ﬂﬁ%%ai GHeEgeeBs.a furt her enbodi ment of the

invention, [0130]j0f299¥ikielr3"id %lﬁgn@ﬁ&t%{‘ﬁ%ﬁ{‘g&ﬁwgﬁgﬁrﬁéﬁg %f(%r

manuf acturing an identification tag accor ane
i nvention s¢8bRdimentpithe ir@ention,

[0130] Figures 14A to 14E are views during a method for manufacturing an

15 identification tag according to an embodiment of the invention shown in F ig. 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,
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[0131] Figure 15 is a view during a nethod for manufacturing an
identification tag according to sone enbodi nents of the invention, [0132]
Fi gures MWé w@/ot8f0are views during the_nethod for nmanuPariSGRICZE@N2
identification tag according to an enbod®nent of the invention, whereas

[ 6 h ' [ Ld d, . [0133
Fi Qure 17 shows. g SOV Eanace o ook A A0yt B DTl i an

Figure 17 shows an SEM inmage of an i
accordi ng toldéﬂ“@‘r?ﬁ%lFatg@ncordmgttdngaetianmhettdnwhdixhé}ilt%ﬂheﬁh%ﬁgn,l8 shows a CD as

anot her exanple o bi ect,of . t i nvention, [0135] Figures 19A to 19D

are views during @lggtﬁ' r%c@%ﬂ’n%ﬁééﬁY‘FW@d%ng aéfr*ﬁtg“-’fd foamamfacagingrambj ect

accordi ng t oidtinéfidativie tigia@kordin® 13 Gdt afbtHA i mc force

m croscage i mge of@ lEihase sgpafaat ed mrphof%%@ﬁﬂ%?g%gﬁ?’gures 21A to 21F
t

are views during @1 gureso?4 madu?aichowi aigmim forde nhickdscaied @RadedJo@aeOr di Ng
to a furtherjgempdii i nvention, P, 100525[0138] Figures 22A to 22F
are vi ews dufri ng algr%t 0 ta‘?%éla&nlgfatﬁcg%fiﬁgitﬂgthﬁﬁn?t@]P%ﬁ%%iﬂmemﬁaboédwordi ng
to yet anot haventiohchowmitiFigf23 he i nvention, [0139] Figures 23A to 23D are

views during a n&bﬂ@ﬂ l‘I,or manuf acturing an identification tag according to
yet anot her enbo trIgre; (6 jify amt jdsptifigation OprrEngemeat Rtontitk 2f SdiRW

atom c forcebnmda[@éﬁgpgleimﬁgnof the identification tag nmanufactured
accordi na to the nethod of the enbodi nent of the invention shown in Fig.
]

23, [014%] Fi gur dOPR]iFigune ildelistia‘i\dmidlﬁh@rraanﬁaﬁ&ntfoaclglgﬁ@aaqdh%e%e
enbodi ment qﬁer{t%atjionventi on, [014 Figure 27 is a view during a od for
manuf act uri ng the 1 dent T erRsRy e '}ga'ﬁ’gg'ﬁér‘?ﬂb%’éfé@‘ﬁd@fn@etlovmﬁenshbwdiinent of
the inventi diig2ipwn in Fig. 27, [0143] Figure 28 shows an identification
syst em accor di ng 150 et anot her enbodi ment of the invention, [0144] Figure
29 shows an i dent H-%ft’g‘ﬁ'ﬁ 28, shawss am ddantificatiprt sysyerh a@ORHGr to yet another

embodiment of the invention,
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
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enbodi ment of the invention, [0145] Figure 30A shows one enbodi nent of a
readi ng device of the invention, whereas Figure 30B and Fi gure 30C show two
exanpl es wO 20858128 t agged accordi ng t8 t he invention [ @t48G26tisguscaz 31
shows a the formation of one-layer tag 3ccor di ng to one enbodi ment of the

invention, itdm@len & baUGoRNwASRIRE distinyhiSi¥sOt fad 9 R noleObtt’ It ddeJULE 32
e

2

shows a cross-sectional view of a three-layer tag according to on
embodi nent Gftingyeshi @y danknste vivemeothee individual  gemmineadacionttesi nThyg teies t r ack

is now pl anacrougt@gei%,gefr g,p_“ﬁ)rgge,ba%t‘g%n%l;a e[eﬁﬁs%g?éﬁr&ﬂ%ge%%mt rical. [0148] The

illustrations In't avi ngs” are ¥ferent drawi ngs,

simlar el ement s[0a5¢] lravirdatdte withthé BBoveXplahei R, BRGAV&ItDASs basRd 4Qknd N the
cont ext of n%mis EI?Q%CHLSH cation, the ternms "individually tagging”, and

"i denti i a8 1ordeg ethatvenisty éhereatlyiserdisi drlibeakain gesabidyin an object

particul arl i Lf: i h it 1t can .be.

G St nqut Sra oy e e sk R IR B b ol 3PP R i et

"bar codi ng"pmbed blngarteck tes expsees tha thihnest diatensivh of tHeddentifRaidn BeaeH)al | y
refer to digtingyishi.ng. a group_of itens from another group of =
P100525i t ens® r%s.%é?nga“@%h RIFBRE glgf‘@?rﬁﬂ?tlr:&ﬂﬁ < begtsed et thetpurpesmed ideakisy not e,
but 1t doesydiificatldr  TROUhWhdts DRBNPLA_ 1P NET ailsdidby i URERAHT W e
banknotes. The ternms "counterfeit™, "fake", "forge” and "copy" are used

i nt er cR&ngeatsniionglly rsprpdyaed by clssigarand thé tdsulting faigespeineispdaay ad tead, if thee

i nvention ig. .the findi .hat di sorder, that i st i nherently) or
i s delibera enF' ?}& ?rﬂggrgéo O&r%hea © tg{?:élé?n i%ﬁ(& Ry eéﬂ‘ésegﬁém?‘iné'denti fication
layers, such thgo1st]eByliagader Blpark@ilaly mSaktoRehetin® RS ndhORYtiAny ACK
t hat exposes the thinnest dinension of the identification |ayer(s), the
resul ting sqgrAMeRyhtouh gxtansiyeipethp other twpatypically peleasenf theratiohk 1P pose of

identity veggtfy [ ) i S I t C disorder is
i cut oo EEeb BT 10RO BN TREE BN AREE 1 1 Ry dnd LRy
f i nger pbi ntdiingnsiersyto e equad th exténtt he t hi nnest di mensi on of the

identification | (ﬁé is (are) expased for reading. [Q151] By "layer" it
is particularly [ﬁ@lt b AR ?%gl.)‘atshég IF?Oﬁa?trB%egt H?ag)th‘? r‘ldeﬁ‘ﬁ‘ cfiomelageron, but
ext ensi ve imay beu@idh8 ol nafr¥wi &abhdéd lripes@atk)fvoldif ﬁﬁtdo%;%é)&gé 4 but
preferably 1:100:100 or greater. There is, however, no need ‘for the |arger
t Wo expense of conventional photolithography. By “conventional photolithography” it is
meant using a photoactive layer (such as a resist), an exposure source (such 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.
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di nrensions to be equal in extent. [0152] This approach has the inportant
benefit that the identification |layer may be used to form a narrow,

ext ended wonrogm7¢i2nack) avoi di ng the conpl exities and eppEEs003f000012
conventional photolithography. By "conveéhtional photolithography” it is

meant using a phdo tTheeidb@uRatié nesist) o an ex re,squrce
(such as an . It,rca{vil_)?llet | anp) a%dé;thn%a@{fd?slg%ﬁlfgééghgétseﬁEBEI%I%%“‘& thee
coated wit h dentiisatione taga@d ionttanhed| hisna tifyer daacturd apdichb@prsedSa §tddaBle 2

positive or : i i .. [0153].,Preferably, the identification layer is
of an as pectlaggi?iltc%tyogjf la?%gﬁ}cg a™ Vﬁlﬁg id atipnjiglorpagtiondy docgteds Broabhiyleast100,

ith th ¢ ofi thendd ' V2l thayc | it T id but
Wi e naraneveelgt ofi the AddnbificRRINRydry P3¢ 8 thakk ﬁ%fsfotr*}@élpeg rsi'ﬁe! %Hﬁﬁ{ﬁ u

mor e prefier ly less_than 500 microneters, 100 microne i@ﬁeters,
or even 1 nmicdWretierformer sugh thatt srid ftedck ostiposgs tef diinhesg digefsich |oE, than

identificatij : 0 rding .to first enbodi nent of the

i nventi on wlﬁhn%gét%g%%ggéﬁ% 6%%%%5%8‘%&18%? FONE &f ithnreadable, lentifigationo f or
i dent i fyi ng featuties eare 16dly amearingfl]lg CteaddloMTrdi &4k | tBRbLT AR LR%HE02 s
attached, co i.ses the igentifiéati on ta&a102 and conprises the item 101

[. N i
to which thé “&‘Iéifsi?%l"f“i layar; bhe ydsptitiepsion dag{ G istrstapteR 15008 Bt O Blkntih@tion

i dentii fi cat it 0288 ait@chabRto ke Y bHGcA S LS Mat Ak Lo Mhich Lhe
i dentifi cati% tag 102 ai S %t t amg?bﬁgcst lg?lsgélheﬂqaé 9 Q?IE}\ﬁh aﬁ%%e@Bﬁ‘i‘fﬁqr%es a

r eadabl &7 i denbimeaningfidly readable fi08 thisthidriestuimeasion bf haidRALAIANRLI On i S

| ocated. From at [d esa}fhﬂ%ne ergﬁ.e of the jdentification |ayer 103 'a track 110
for reading the (YR4F I The Jdemiication fpecl2; therlayarestrugiven cormptises ai tdp ayeck
exposes t he 10fianasgd 6H reaSiOBfRitidNRyedaRd ioblisalO Lntfkafich, & manner
that at |east sone of the readable idgnfi T ggtl%bfggpﬁyggntéﬁcga%lVer

meani ngf ul | Y8 &S ferther swapor; forexamplekalsaia hettsn tayeni04.he i denti ficati on
| ayer. The i dent g { Ls,.adapt.ed such t. the identification
tag 102 is attac Ldallg?]gk% gﬂ?\%{gﬂ} F%%’rm%tlf?eg‘%ﬁcafﬁ’f tg%tclﬂgtlﬁé?acp%to the item

i dent i fiTat 1&h af @ansinesirface obshid Iapanitigfud. | ﬂl%a%%(ﬁnfehﬁr%lé Qgg Ilgc))%ii ggst

di mension of_ the identification.layer. [0157] In the identific

102, the Ia{i/%arcngq FUPEir eréo%\”i%%aj dteib 301 ipepuchos mannengthet tre trnmkst
i denti fi cat digaenkioi OF theaBshtFRhN AL LY:s Gk ' ification |layer nma
require further support, for éxang{:réfﬁ)gtfgt%@gaﬂgggﬁérﬁl glférfmiﬁﬁ’.ngl[@‘i%g As
shown in Fi Bellindsseshapedritant 104t Figrl € atyo sbaws o @hd debed 11 GvHifle rdatis e

track 110.
20 [0159] In the following, referring to Fig.1D, an identification 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.
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101 at a main surface of said layer structure. In this enbodi nent, the tag
102 is attached to the (here cylindrical) item 101 in such a manner that

t he t hi nnrwetoab/iorenzsi on of the identification |ayer is orcescedspasatl el to
the main rotational axis of the cylindel shaped item 101. Fig.lC al so shows

a read head 111 i Sh s the track 110, [0159] In the follow ng,
referring to Fi g\"fﬂﬁ‘?] éﬁﬁ?@@é’f@%ﬁ?‘@&ﬁ%ﬁ@ﬁg@?@ en i3batzctag cah b aplied
second enbodod metem thit ishe be NIG@HFEEQ N, W £SCE 0160} . The

i dentificatipn o r,gn%emsnt 150 1di ff\gﬂrnlgLll }?%}r‘?"ﬁ%ﬁaﬁg&g\wﬁ ?‘b‘gf‘llbg‘e’éﬁc&ﬁg‘emnt
100 in that tﬁﬁhé HEfRtON; Byer nexpagedl §0 sich at mawiee dhato(dt Neast WohdfadpHCalk 1t em

101 in such j@nfBRIRH t i nnest di mension of the identification
| ayer is oriented per%glﬁ;(ﬁscapu SPYEnRe Weﬁd"’i’& gTPF’oH’&I thiprest difnensien of| i nder

shaped i®emtik01ag. [D1&} doingedtibns MOWS né@ld Aoditl’ hBE" L € [ ngnt of an

I dentificat ieo§ arra genent 100. In this ara%éng%?rp\;ﬁrtl,ﬂfﬁgé ir%’gﬁ?'ﬂ‘l?l@%iion t ag
170 is attached T8 "h¥ 2 porsielFite afadi a part pothe entirechpasedanior! forRhmblle

t hi nnest di rEEkAbIR onlE i i fication |layer. is oriented perpendicular to
the circunferenti a.In%sour}?agéerggffq&itehéggg’yalll?nﬁc?&e SO RIEe Pt @50 arprnd freoesess 0162]
Accor di ngl yOr 8isecnisgs axpaserd periphehe of teeidthtifitatisn 14t 183t a%, ¢ Oggd,,aigpl ied to
a itemthat .e?%th%rezr? iafi%gt.ifi@g in virtually any i magi nabl e Way and 'Sti | |
the track o SETHE e e ddgnt atjenipformatien passhecrephusing thearending efentepat  ( at
| east déne of.p. thheadkdeld bd Siakicam, & r o] ani ngf ul readabl e
fromthe thinpest dinmensi on.lgﬁc’)};tcs cthmye ‘5’356”?‘%5?[%?’5' CORe t‘f%ﬁ?thl%dqunm ed
agai n that iGFlevant indersration e afitide reah ddr RRAMPIe, htstdnaara%ééx{é}i‘é kg read a

part or thenhgAtik @) rack,, for exanple, reading along only a part of
one edge, al ong1 gneeaebﬁ%)?(?geatgd%ga Ypough g o MagReticopigtact vo layehandni i r e

exposed perinpgnstoyopsical teading devitd iscdld ©teABHSS PR0sed” Lt is meant

herein thatrefaﬁg li dﬁ{i‘gﬁéf j!;c?%i on i nformt ieon caungilgdgtrarlgg%reﬁélg%ed etvﬁlélfi‘éésdi ng

el enent - i & "the c ullsBeiednbx i thel embedimente dhownt istRighde the

"exposed" udéeifichtidrSlagd&t ishl b o he releyant .informatjon can still be

read. For ex,impl e, aagt arfdard%nég{r'\eé{tlpgc?rglga\gﬁgg%lv‘?&“‘é?’? Phiegtprea tag andad dat a

t hrough a tHilPerfompheiely darictional of the tiavle is EPpBEed BebrathBREH G ?ﬂ,@?f,”%}-t}{e eadi ng
even if | €

device is ) through . a transparent |ayer s relatively
thick. T Aga%ﬁ%flﬁéﬁna?gg %yacf"fg?élb&rbéﬁi RESFESIBISOVIn 1S memitgthat 1B, is tpossible to

excite or activate the identification features to influence the signal that is detected (and

hence the fingerprint that is read). For example assuming that Fig. 1G shows an

20 embedded one-layer tag (of dimensions a, b, ¢) within an object (of dimensions X, Y,
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
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identification |layer used in the invention can be buried within an object
or atag and still be conpletely functional if the track is exposed, even
t hough nowot2b@vo7pot of the identification |ayer is accessischesoByi2
"accessible" it is neant that it is pos¥ble to excite or activate the

identificati@pf; [ uan tﬁg ignal that is detected (and hence
the fingerprint ?ﬁ%yaﬁen%fégc?? ].cﬂjleF@F&%% Ipzaygrsw & TagRer ghay at leastssies an
enmbedded oneofl theereatatde (idéntidicakuns falfes ard onk) MBF&I@W&M&& U this

di mensi ons x,. urther assumng that the idenfification features

) . F -
consi st of Siti%)bm%m ofjthesidentifisation laypm 03 Higs BG6) shdves 4 prespecfivedisivon
features by i HQtJ_Gvi i Chent t t to the y-z plane of
t he object. éxl'hﬁl gglr?gg‘r/llg}tvsyg Fl&l:bﬁl I%éno?:re&ﬁﬁge{ %%grﬁ%% g(pé)flﬁneaﬁ‘ OS}/mT‘HeOfg icles

within the iidesntioni datthiscabatheridattifeatiar biysd 10 enlyr @&énds a8 tont M8ePaF HHec! €5
signal is on]y neaningfull eadable fromthe track, i.e. although they are
"accessi bl e"Cu¥?lgﬁﬁ?rﬁl@9{?-n?mélté%@?&tmatafﬁ%" anly, iThe purface of thet Eage isoveted
track. [0163y d progechivy hixar12¢ "RRELUR ' [ . identification
| ayer is pa?%y 01? t he objyeg:ct 1o bedgiﬁdeenﬁo Feluelge lag%rgglén}elﬁ%lggfor‘r’vgﬁgle’l tga&

i I 1ustrated il tiegrack 119He stibjeapesed Gecardimgrtosths definitidenised hein Shcd Mger

103, a top I; a bott | ayer 4. FEromthe (circular) edge of
the identi fi‘g‘ﬁi%irﬁS%‘?‘i%a%%ﬁwiﬁé“ %‘lfgéa’élﬁx‘ﬂ‘i%‘%ﬁweaﬂéﬁ%ﬁgwﬁég eleasnt 22% igon
f eat ur es0 usil@iipshosach drekckedtich df.a tR6r bbijdctknt S EA1; I & Sxposes
P100525t he thibgg_est di.nensi 0;1 of ath% fdejnti fi carti 5%933%@?%@&“@% é)%reranner

that at | eaSmbogimentof thecinventionyThe mutarial 160 #ohteinifie teumegnesic eartivles is

meani ngf ul | yh&waeakA | §ol £l t dj mgnsion of. the identification

layer 103. Fig.| Qi )grsg{’}%g‘}sma%g‘res gt@ﬁ%e°f3%‘£?\k/g§ﬁdr15%§1?&8se\/‘?18\ﬁl%?naé 168boi d

tag or obj ecentaméng e mpghetiopetidabsdionphinapinsteéad if coaeihd M oot b ogase

the identification |ayer, 103 only extends to one face of the cuboid thereby
e siOlph s o wh

form ng theP¥g epsiongy e 25 3pf abe (& defingd indtig 1A ofther ed by

a proters i véddneifiedtiohddyer M3 HeUBbw fEthBHRURS HME < igal |y covers
he track 110, the track 110 is still exposed accof%iq{rl\%a% odtBEgl%&@Fh i on
used her ei n okt glape contgining thecidentificatiomtlayees Rimrersionl thbia defmed ngftie | y

read using @; i 0] i i.h) .shows a cross-section of a tag
or obj ect aggfﬁegg%e%mgﬁée}h%%ﬁ Sac%%e?%fjit% lé%tlﬁﬁglo&#ﬁﬁﬁiqﬁ’éﬁpe g?gl’ﬂlﬁég of

i nvention. Wesignfieanilpbutldhlarprariisigldlne magnetic particles is shown in
enl ar ged formon[_ptlaﬁlsl g{(})ltd si.de of the figure. In this case the nmateri al
160 containing t H % & o moving & read loreant grrans thej trask sl shiawrc onFigi ns  one

or noreeut 1BEY. Fig.1H shows a reading element 120 being scanned in a saw-tooth pattern over
atrack 110. The width of the scan area is “j”. The scan pattern need not be 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 of the same or a larger dimension of the scan width.

[0165] Fig.11 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
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pl ane protrusions 161. The di nensions, "a" and "b" (as defined in Fig I A
of the identification |ayer 103 are shown in the figure. Here "a" is
nmeasur ed we 2bdw78izockness of the plane containing the i g#emsicRoocsabecan | ayer.
D nension "b" is defined as the distangg between the exposed surface of the
i dentificat} [ t he, begi nning of the significantly out-of-plane

pr ot r usi on }fgqiné %ﬁ?&f%‘ﬁhgds’“}ﬁ deationgram paatieltsne 6@Nbe ?éirdgﬁﬁerﬁtple L.rack
are shown iferngnplé,f&adsed%&%lleﬂa'niJ‘@ a reading el enent 120 being <canned in
a sawtooth pattern over a trac \%%?m?ﬁﬁn?ﬂtagwed?a¢%elsmm. area is "j".

The scan patter f0MeBdnnbe ftlowint i BReiiD (@ ﬁg}ﬁj t00% 4L plﬁtter n, but can be

any desi r echcB@ii e t is.able cover thé area of PHE s¥skere Aai ni ng
the rel evant i gfen tt?fl itﬁgsgteF}?ﬂdWB?éfg? myantian widbbesfarthethdesegdi ng el enent 120

i rbekibe ' _
o7 The Sammcar g Lo ger  aramcatthrBaEhC sy B8n' G Mo oncsmitiaiod nghove o

of the samallqgr 3 Iarg}grg di mensi on i

readi ng el enef™ @ Fafwgriement 91i Whe idkinkigeitionns bRbb& hrdqd e, Lrack 110.
In this Ca%enéﬂi@in%@?'quﬁ&i&nhe re%fi ng el ement 120 1§ " d5qiimmge Yeal to
or preferabl yélgxceed REIH ddregding btheteek 202 of 86 idGtifidados BOWS @& T eadi ng
el ement 1203Belynépserwf adariufacturfliol @6del 9 1o taptially parallel™ (as’defined
previously) to the track 110. The widt Eloc%?&fﬁgglfﬁfog gEhRE Myoustentont 120
is "j". Thrs deviBTnaHe rgB‘rﬁafﬁPr allelismcan be set deliberately or, for
exanpll®, caused[0agof Rl @ A e.novenent of the reading elenment. [0167]
In the follown rFef err ?ﬂ%&’{‘ggﬁf’g".”é‘}g é’n 1t ptheE Miemoof thestl@mfi2fGon

accor di ng iyéteglgqor@ﬁordmadthMt@ﬁbddhﬁ Aty 8Rtihew, L 1. be further described.
i %ﬁhﬁ?‘é‘% Vﬁgg’egﬁsﬁéﬁti fication

[ 0168] The i denggy 4 i,0n system 200 shown |

tag 102 and a r@%@.‘lﬁ%‘i&l %’r?@%taé’é‘f!l 3|<He0fderidérftifmaﬁd)mﬂay&ysﬁogm%g{ggvi des

i medi at e Megrefic tparticiest30e. WiRAUSE IO readi ng. of the track t he

i dentifi Cacf[ii on |13 rc 503, narre:{glg é%gé&g%e%%@cfsu@ﬁ@! aloag dhofeatdingat i on

and ease of redbi ﬁg’ B hiRESgint { ¥R ok shep tagndtRC paic e (%Uksd?ig&%&éﬁi[ ghesg] "

the fobl ol heEHHeol Fi.g.3, another view of the iden ‘C on
e e Bt iepfe e

system 200 according to t [EAR- of the invention will be

descri bed. [ 0110471k The Hishdersina ti@delRilin 3R n wenti fication layer 103

conpri sin ic particles 303. \ihen té%q%%%d} g 81 difeAthiopd insanoved
Quﬁﬁgﬂqgftélgfer%n )3 X

al ong the reading ways. For the purpose of verification, the principle is to create a

. ) ; . ]
ack that exposes a portion of an identification layer and then to probe the disorde
- . 3 r
therein with a suitable detector. The result is a signal as a function of position alon
g

the track to which is referred within this specification as a fingerprint or
when processed.

20
| signature”

[0172] This fingerprint/signature may be determined by measuring, for
example, the variation in a magnetic field, an electroma

. gnetic field, an electri
electrical conductivity, .

electrical capacitance, electrical inductance, electromagnetic

25 i
wavelength, electromagnetic wave amplitude, electromagnetic polarity, or a

combination thereof. In each case this is a variation determined with position

the longer dimension of the track, such that the sensor element of the detector ex
preferably,

along

tends,
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 parameters outlined above, determined by measuring th
e
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direction 304, a fingerprint 302 of the magnetic particles 303 is detected.
This fingerprint can be converted into a signature later on. [0171] The

di sorder wo 20éw78xtenti fi cati on | ayer 103 can be achi eve#cirisGaooswoinaz of
different ways. For the purpose of verification, the principle is to create
a track that Tegerpsatsigngtaetbyo rackinginciode id fdeadtitdtion! RY&" 189 tPRDL 9 Pr Obe
t he di sorder v'éf&gl’[ftf!)rn V\#'lth a_ sui tagl e detector. The result 1s a signal as a
function of posity onhf 85ERaNE agcelerationfoppxamples referred within this
specification as IBNYEE Bévsiaty’ S| .e" rocessed. [0172] This
fingerprint/si gna?L,r epnay_b}jgﬁdne’?grﬂ}lfh%g%gﬁﬁ% %ﬂ?‘??ﬁ re&?fﬁ%ﬂ?n%?@,hattth%
variation i n'@nHEgAtenileyel isdttichahtoshatiacqrapaeditctly belbdingaar€b@RE bhicd | € d,
electricad cgpg}uglgu io%ﬁiefelt%ittri cialgﬁéapaci tance, electrical inductancé,

el ect romagneti & wavelengtact gt thg KA Bystdy Barh apt labgher a et cambgnet i ¢
pol arity, or adhecainoi thatobjyat. t1Herwelds «la8> a LSy i vari.ation.
determ ned with. positi or?wgl ong the Iogggﬁgd%aﬁe@ﬁgréﬂk%fiﬁﬁgng Y L tE% t hat
t he sensor eF%@ﬁ’éﬁ‘fm%- Tihp geadingcaderaent 301 endsd tpdeéot nad pynerae adEgekint 8ASt t he

full width ofy withSmhy agk [ consi dered, here,.

fingerprints/si gnartnugr; es tStﬁge{d' a’tsr?l Ie)géggl?rletr W‘f@‘@ﬁs b\? R ddeitification dpyssggenetate

hi gher _di f f efiagerpritisigndterss) thaf cirhéc pafpaRl SHSthEUlrsi BBRd2ROYSredst er gined by
neasuring th%dﬁlpog}%%nggg% ring{siegﬂ_at ure by tracking across fhe

i dentification oy 3 18 GRRYSRHrony dhegrrigingl identificdtion leymst ant

accel eration, forjoexgnli@blel R3] t@ﬂt;keaq" ' in this specification
particul arly refer,sx‘fqo t he ef}gct that T dzxgtgng%% igifﬁpeé%stﬁoo‘}'}u&%}%p“? nvaRtiiiched
to an obj ectare dfscHbed by waxof axamplebei ng part of the object, or by virtue of
the fact that thegi i ficat,ion |ayer i art of a label or a tag that can
be adhered to thgogﬁ]ﬂg%t{he@lomgdgxm‘cn& %ﬂﬁl ocopiapgune mggnetie quirticles are

i nt er changeadesgritied it hriose ddpsii f i cati on. The reading el enent 201 is used to

det ect rilgd genera[hgm? fingerprint that in turn may be stored. Subsequent
readi ngs~of the i il gt aspACt af dre gommtion éhd immgeety ifield ShgARLLES, hat

can be conpaaafificiddBydrichsh hg Q3L g RLS spndl cates that the
signature is derived f}rlcgm t hg%%%;tgl&iﬁ%bgﬁ%ﬁ?ﬁ? feéﬂf'ﬁ%@(ﬁw[lw?dlpgfmem'
Suitabl e pr dedbis exarapls, thndamintsly distribusdsiheptit Gaiicldd HepadiGdtdl £ sedHsR! | on
are descri beg, st}/@ye of tSxa I.ﬁ: [0 75] In the follow ng, |amnated tTags
cont ai ni ng magner’[ Ide 8a2f’st & pdsaitification layer (even though the particles may be discrete
from each other). The identification layer is then covered with another 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 Fig.4A to Fig.4H, 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 F ig.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
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described in nore detail. [0176] In one aspect of the invention the
magnetic field variation of an identification |layer can be detected using a
sui t abl e weadednesztowi t h a readi ng el enent. In this exampcesceisona@ngon y

di stributed nagnetic particles deposited on a substrate are consi dered as
the identifi cati on | ayer (even though 3he particles may be discrete from

each other). i dentifigat L ayer |sthnc ered with ano | ayer
Tt oral - PHRSed a8 ik ol e TS HBF g thyR b8 kot Sogneef PRl Fensere
three) of WRpRIVIR aiffhgd t/E ﬁe{fﬁfé‘ o5y, easas%oamnlhaﬁ;g'm €n- whidh 4h¢ paRides
referrlngto Fig.4A to Fig views durin nmethod for manufacturing an
i denti fi carausa ma@csonnameobpmtlecﬁghddnh@ ttb‘:nt heoirfcides t wighrbpetiksemn  the t he
i nvention

my be uselmEGPRRGHGEIE, Sitatle bAGleds, ad Seh el RARMR oRHRT AR

ni ckel $1 akesis4@MRr ﬁedzlrsu&me%agﬂ&t@ bftRaDIKgr GoRERAUERErsSI TIR pfoclssPBdry MEri C
| am nati ng sheet 401. Then, as shown in Fi g. 4B, another | am nating sheet

402 i's oveMmaantcwnagttags oF Ablectst OﬂTﬁEemvallquB iljustrated i Figd¥eth KigAH assi ng
t he stack e and
the 1 onest ‘Aol o SEERETT BN £ Wi 6 ShE e SR NIOe Rl AEE O
to ensure flakds @ fibdexadriwlssitekathat e atranged g tie glamecdt tkORlentifi¢dtien layer are

identification |a i.s P1Q0525expo as .sho AC_ This edge can
then be reaaeduﬁe ssOFr&}jné? feren sig anfﬁgmspf the %%&Eesathe fingeprint 404

fi ngerpgi Niyes i IPRhinES ﬁ%%reaaﬁlﬁstﬂ@’ﬂ@cld 1 J7i Qufsb dxffé}em&ﬁ thdEnd ivigcms cause
peaks in the nmagnetic field that then coincide wth peaks in the

fingerpri nilhs ﬁgmgataql ehapSugtvablheeaddag advantagk ithdt thesmagnstis signel dedecté¢dhfitonnt | ve
heads, AI\/R}pe GVR hea{:i neto %)Phl cal lKerr ef{ect aft ectors. The
process fof™ ‘%flﬁcatﬂ#)f %}eerg?‘ ¢ Stanal making thsrsignal gaistloed in

Fig.4F to Ge@et4bhd Beﬂcgﬂfttﬁrﬂg,%{'prin@ edd@ t® RRdPindrthe taAveR hindgr t%@oiigﬁt h the
exception that el ongat ed nickel flakes or fibres or whiskers that are

arranged in thelW72h¥igd shews lighinmicrescapy and elegon arerosenpy . inpgesaok theof t he
different gisfnaR nﬁég% foacm‘a a@é&g@h td hRkA& O#Pghg'tﬂ ol n‘%%f"tﬁehat I's

obtained fromrea e track 1s course rent rom e one

Fi g. 4D. Thénwhtmgat ed shapes gi ve the added advantage that the rragnetl c

signal detected rB he track i ? A substanti aldg/ out -o] Pl ane netic

si gnal, making { ET RSy examgples o pg’ht microscopy and Scanning electron mlcros opy
images of the track 403 are shown in Fig.5.

[0181] Desirable features of this embodiment for the purpose of the invention

20  are now discussed. Firstly, for the identification 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, garnets 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,
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[ [ [ he tag even harder
etect (and hence the fingerprint easier to read) and t (
?o forgg. [0179] Fig.5 shows |ight mcroscopy and el ectron m croscopy f
i mges ofwoheoddenyi fication tag manufactured accordi ngrtw/schesmwednod o
the first enmbodi ment of the invention. [0180] Thus, exanples of |ight

m croscopy and scanning el ectron m croscopy i nmages of the track 403 are

shown i n' Fi gP&mall6y 8] MMt iecaliceadribmsialt bghﬁfﬂ;ﬁpﬁsgir)frﬁﬂfgc{egé)ﬁap?iogat  on

t i nvention are now di scussed. First _ enti
Pg;gssfhgz ﬁggﬁﬁy%ﬁﬁﬁ%@ﬁ@ﬁﬂﬁﬁﬂield variation,_any_parflcle eXh:bhthgbut
[ rti j . he identj.ficat.io ayer includir
not i tod Fo megnii (B e b lBRvle R oy il ultiahnionsyer i
ant i f er r omagfhaction ofitler patisleaside, ppaeficle abbqs%lal[@gy,pg%g&tegffcpeaﬁmrroﬁg n{e inity,
' ' . d ingl ude hut are no Im . . _
Tatort ol & o SHeniR in PaCE |y Bl P migngi ciitmyson anilds and
) ) ) ! n
m xt ures thenafe hai’d?ﬁinﬁh@ﬁfyeﬁ (Bg}p&g{éqﬁ §|'ﬁ?e{f>lea§]a&\1”c"18|s 8{ %;I;@B?I?E uo fé,@géle%,
MhAs. Other materials infldenced yr’r%g_nels ar _ &
Exanpl es of i5itRossiblertp apromote thed disbeder itoragaiat e rmémllrobaloqv ﬁ"ﬁ?"fﬁg@ is,n
Ltes ch as,magnetite. Oher nmaterials commp
maanet o ned EeirbhE edlifite il 3y tantinor o desin areracly ik gymples
Nd- Fe- Co- B, itdduder the@séiof dimpléx Rlisot@Ipid farficle §H@%§)su%ha%g1l§t!€é gé{&séﬁﬁﬁﬁg@’ s
Al Ni Co, 100525Per nal | oy and MuMetal are als _contenpla ed. io f
of part ELEI edNOizhyeotherded Bhouee af somimmgnetin packinge darti R4 §Rlch! 4, tb_hengtafset ﬁe
this exampl GmitedCo@l ffal 'fudd e UL LT £ALT OB L aver, 1S ﬁch;l hetion O
particle size, particle norpholdgy, d«g_ &e FIPcFEDER y iboyo
crystal ori afitide)iipalso nonsiderghrticl es, inter-particle spacing, magnetic

CoL A Lon, 20 SR RSB of Dt el Bl b e
ci ther by chamee orP b BAPRIOL BTBL MENSEIE o B8 PR ofemitouce of
compl ex.ni Sg64 e ot Hosk-decsprices sutat sy bk S el a Blant paGHA & and
e 2, LR, T U S OO o, BRSSP o epnohovonivor
bl ack, and &didithen, nift pardeles | & tétlds Mt6Ofhei FRAEbehind the exposed region of the
fingerprint, the shape anisotropy will give a strong magnetic field from the particle.
This will result in both a greater signal-to-noise ratio 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
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[0183] O her advantages of this exanple are that by selecting particles of
certain norphologies, their habit can be predicted (that is, it nmay be

pr ef er entwel2ods782bect plate-like or rod-1like particl espsw/sGheds/obdvay tend
tolie flat, in a plane parallel to thé&7l ayer) Thi s hel ps keep the width
of the identj lon.l ayer desjrably narrow. In additjon, if particles
extend i nt o&}f (ﬁﬁg{l%gf ‘KF“P{ St"ﬁﬂ1 éﬁ‘b(ﬁ‘?@’&y fegigi edess eyterticrheatonhing; silicahe
shape ani sotslogy, ﬁﬂthhecﬂiaﬁféalamfetrfo@ﬁg SRR hirficd] icBinPrdsi ! Thi s
will result in both a greater S|gna% t 0- noi sce fat?f)smﬂqm%ﬁ?'ﬁ%{r)%\% t he
readi ng pr o&t8 ddifaral daysn omedustitufe th dayerriteetf, amt eould bé presént dnahe paticest e and

pol yrrer 1 o shesretnd e opd Al (B BiBeshwesi leFE OF GefEis ewierly witper.
However ,5 t hidifférent jthistnabagd ﬁ?éalﬁﬂihhcﬁl pﬁipdrtiea it $s %@ﬂ,lmﬁt‘dﬂ%} ?het ) Lb%e b‘[? L er
solid materl al s. such as netal foil h&ﬂper wood, gl ass, | eat extiles,

and si | i conCPHapinggthe Bée"é’@ﬁ@#@dlab’?f fondifiersntrppesatifgs envitsathents ﬁetve:edmmbe edge

of (theth| fi.cation |aye ncea5|table
track. It is al sorg%ony dered t%lggla%é"gﬁe !hmfj tg%eoﬁlﬁ’pe‘%;‘ ‘F%ﬂ?@’r r§ﬁ‘é¢‘1‘%v\1€9 | ayer
t hat sandwi chemiballyf dgggmsiye). The degreb® whicHichftRg] ﬂga‘li'ﬂ% Qfohﬂluﬁg og bitfeBlis0d

| oner | ayer may

t hi ckness and deposited in diff ways. For exa

be a flexi bPEP @%‘P e JAGK EXRYSHEy ﬁﬁéﬁ%ﬂ% H"’c’%‘%‘éffttf‘% rutesltlﬁre@n@elpm Yaoigs
However1o t h@epéR@iRE Jndhe mafiRY oP thePmh@N Sl LN praying,
evapor at i on, Ijs‘,l:cregnnprl I‘?tal ng,0 or sputtérulgﬁgqi%ﬁo(agdatwtnﬁ{eéhﬁg%ﬁjf pg% }5 golid

| ayer even plfocqqqétsglf eaubs byedite 1@@&5@ ﬁplhasnm:repaehscﬁdexrthha epitibutés toi the al SO

ol der . our Sagraro AR BAREH R ooBiel i The bkl P Ry el anion

I nt erl ocki n@amresrrecham cal conpression. The glue may be a thin additional
| ayer or consti tw g e Ia er |tself and could be present on the particles
bef or ehand, on tHd8% | &R qu’é‘e@pﬂérthlﬁa‘i)@mplﬁ léalslqonbyle@dl that ithg

mat er i alss Wd%ﬁhﬁiiah&ﬁﬁ% i 6Bk A0ch URGNAT TR WARER! By plibe 13 (RGPS1 DI @

to tailor the tag or abject contalnln Ica
di fferent oweqhag iofi gheetrack: dlene itteonf? areanx anjpgaetid Gbldt @ifpEER! toBorid® he

tenperature, ui SeqQus . reducing, and chem cally

aggr essi ve) aﬁl}? d@g@g’é ‘?’@“ﬂm a‘%‘ﬁllzef ﬂ%’éarec?te%fv‘i%t ep%lffaéﬁloﬁéh‘bka@ﬁ $fer wi se

preparing tihet the&ﬁ%g@ﬁ@@i%ld" dehifed by &r&egém@lbmsnaig%ed%bété}glah?%&h Ation
n ou

| ayer varles depen g.on t nature of the materials use d be
noted that RIAR pbihestrickg This o%P@E!BlCh thae e advantage 0f ecketting tht rmametic ffistd her

i nherenly di sEALLCH tdle G deRUELST ch%ges Guring the service life of the tag or object

can be minimised. This ability to reset the fingerprint also means 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
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fingerprint and hence signature obtained fromthe material form ng the
identification features. [0185] In another enbodinent of this exanple, it
i s consi deoeaedogidrsd2ot he identification |ayer is subjecte@crsGaosionany

uni form magnetic field prior to each regdi ng of the track. Here "strong"
means a magnetic field sufficient to re $ient the magneti c domains within

the particl gsrfidled (it sab nfiErof@age) BPthathb 3G8afin z{cp(%staﬁ‘?& ti?%?tgcﬁ ty%ﬁfe of

magnetic field generated by the particles is aligned subs ant

the pl ane of¢ % ange pifers many dnbions of combinttiensarf\sigitaage fiafn bas & hidiert he
magnetic fie pat -t so that effects of changes during the
service |i feA%?’ l'?1 hstgﬁ{e}é)sggaqg jsgﬁé c (k,safhg‘ﬁsérerﬁ’ MeKg 8 &gveriingemapnt in yhich theset
the finger prsclettial sPsmatbpgticlbagodsiBme 3hyQb aBRRCthi€ 3 s UsGaLLEH Yeqn
readi ngs_in envh]'rq?n nts in which the magnetic orientation and ’sltreng(%h of

the part Pcl &9s¥8l te priprs suitablycolpyredycalpyriess andfostextened panialesnagnetic fi el d

and/ or at el evat t F wernpre. this prevents a rewiteable
magnetic | ayer bgidln%ﬁgggtggt fgﬁlgﬁ%f% cﬂgfegeiq’?%gg ff‘ﬁgﬁgra& i“iﬁn\{@f’?ﬂ%’ SHeRabfibt i c
i nf or mat i on ascadiag toa stdoad mmbndinient biyie invehlidn Wil B d&edbky the strong

magnetic field. [ l.The sizes of the particles that are suitable for
this application [Qéﬁ?g@e %‘fiﬁmj} 13§, InclHded indibe ddentifigatigmosistedt 600, wheri on
for the popuibaiphRd.to H@HERIAIRL 8 & i er 1 4: r. Preferably the
particles are [ess ghan 500" m crgqrret epgniqhslg%%’ 5?%%@?@&8} Sh%“ﬁ‘?‘@?%%m y
still they aer o3t msludesiar fisthet Oderitificatiet daysr a1l Bxswedn the tRET ddpMRSL

di mensi on. | . i i , It 18 rticularly useful to select very
smal | P 100 %gg?%%ﬁ%serffﬁni g ﬁg asSﬁBaIﬁ%“lé)@ errﬁg)gg%ymg ¢dhat the variation
across an identi 0189 iiois alsaydisclésed @ORBhEN BNhiLEHBERMIBM Which, | ({}é 12
conmbi nati ons_of, sii?lnat ure fromone to another. Also, 1 n sonme appli cati ons

there is a G¥Siideutifigation tayers dO3 et 60| isqwessni. dthis panhé abhiciel behantliiple of
smal | parti glagp o8 Leve this. In such j.pstances, it is
50 possi bl ok oo RERISEROHE 1) REMBESe tirks ot Mol ElaffiFuhoBiu by
particlEs. POLETS locatedhappiratimatly garatlelf &y eadhgother Bk Gllfstraadd ixﬁ%ﬁ%.k.f ffRARLI on
system 600 cCco din tdo a s%?ond enbadi nent of the invention wiTl be
described. POTEET THEAENTIY F cRPTeoMIAUR It orEtatigR dnjthe fingetpdanthat iic aamon

syst em 600, makeNcAmrRRIteE thet hﬂ@l‘i‘trﬂ({ré QfttQp Ihatﬂislé%e o fljf.rngheg;tgén% 201

additionally to the identification layer 103 includes a

i denti fi cat M3¥ raghablr the racksHermesbfiomtthe thimneajimeasivn of the identification layers
103, 601 in parallel using only one element. Alternatively, the reading element 201
20  may read each of the identification layers 103, 601 in parallel with separate sensing
elements or read each in series using multiple read-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 or 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
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identification |layers 103, 601, a separating |layer 602 is provided. [0189]
It is also disclosed a variation of this enbodinent in which nore than two
i denti fi cwmDi2006/d7826r s 103 or 601 is present. This can becasiGzems@dothy a

nul tiple stack of |aninates, so that, ¥or exanple two, three or nore

i dent i fi catgepped BUO O B S{écg_%p%se bk%ak %gctﬁﬂﬁé%gggig%&ar@@r bfsed g each

other as illustrate IS provides r nore uni que
i nf or mat i orirculat braslki 702y eolpy 703t fot stamping/pressing rEkpssal foltosvddabyt lafgndtingt nuch
more difficult n.this case the reading elenent . 201 nmay read all the

tracks for 3 %tcgén%wa {2 tﬂi“ﬁ"erﬁgif%ﬁg&f‘t pofelimpedhia. 101G Svrtheryar s 103,

601 i | [ ; : s [ j | t
I N par &ldsRl pads WP@ i PloVided §orcary EIBE trihdifd it isY r%vrmE@.eB% gl?éail]llcpg% g enen

201 may read each of the identification [layers 103, 601 in W th
separ at® s@obshine devoeRGafter pinshdobers 1710 narsler readingSndegsingudeviqe 207, étaid- heads

and/ or sensing .elenents, and/or _passes. .In ditiogn, .the. considerations of
the |ayer MR AP g‘agch%epg@?e‘t‘iag of e‘fjﬁ%ﬁjy?’ad ng?’_%meghgll @“"aﬁﬁ&ﬁpﬁ’férg t 00.
[0190] It itendlofi® espSicl® RA ukdfor eRSpurpdse TRMEHACIIUhE A8d bh vk 88ks. Af thebj ect's
of the invention in both a batch process, as described here, but also in a

rol | -t o-rolendps duished pobymeer jrolkei081is ipreduced, meghaps ap @sscandr fargemfilmtdrod f or

manuf act uri . i EfilGgatdn g i i {p a second

enboc ment Papah oif BRide iR IO ByRfaind W BihedtE B0k Yl o ety 3EGRRR

i |l ust1@t edroan thelreelf io isrlabovnpviociefsgetmintBignatitchay endaidesedipagsowty. obj ect s,
In such a case, the

including a roll 7 of one-sjded paql yner. | am nat.e.

rate of the rol I[O’p?%ié’é&e fgﬁﬂw’cnﬁer Uy Bigdh anopgpanal stepafor manutackuyriag, a
particle di;3pRBSEHicafidR tE%JaQQ&"ra&gea‘d Reirk NEnb&AGERS oP fthNflvéHiRdh -d%ween
each fingerprint. After having passed a circular brush 702, rolls 3 for

st anpi ng/ pdesssibed; are passed, followed by lamnating rolls 705 which may
work at a tenper of,, but tollmted to, .110 OC. .Further, a waste path
704 is provided [ﬁ#i y SHoyTe 1 Eﬁ'ﬁ?ﬂ BofSt %t pf’gslbégrtf’o?rﬂgléc.e %ywﬁ‘?c}”ﬁl_?jiq%g a
pol i shifg dauing® JE6aad el indd REths" WHingeh cuftikdd, daniet 80T eadihROA | Mitkebe g devi ce
707, it isﬁ&ossi ble to manufacture these tags or objects, read and index

themin |iAdentifiggtionnkayerst §{2nbesame cexpesads ands ser bpoimd{yé@ailﬁsrpqlisbequ@bse in
i gh Vol UMMendied Btd 4108 §Thter i iAAIGu@NE arfovid @fszhed polymer roll 708 1s
produced, perhaps on a second carrier tilmor backing roll provided by 709.
By indexing, it [09Sibatte follewingheferang &gFig, di sgdineard 900 as another object
according to an embodiment of the invention will be described.
20 [0196] The 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
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fromthe reel, it is known which fingerprint/signature was read and stored
previously. [0193] In the followng, referring to Fig.8, an optional step
f or manufwot2uee/arge2an i dentification tag ﬁgcordi ng to a trhirsdé2espoaiizent of
the invention wj]l be described. [0194] shown in Fig.8, it is also
possi bl e to [SFRHIsRES.bafk deteretscwity| aaedss atrds, SRRicalnd kéwtmﬂa,t&sﬁio%pﬁieﬂﬁ{r‘{gg a
cutting devi Qgrdgol]eaé?ré}ﬂ?%legﬁrn#c er. of identification |ayers 802 beco
exposed and c§n be 1 narvt guarty© §6VFS Radkees dappckaging eaterial dfastexpeple for
| ater use i n@haataeeutivgl prodams), 8dia dj t I i 0 referring to
D Dot her o i s AP bR (B SR AT 2ot

Fig.9, a cr eﬁ\it car %00 as anot her object accor g to an-e
the inventi off2Ufoae: badirment [ipalgained wbern e dlentifeatibnIQGerOBREisEE S &
support ssibsif gien 20 [ . in surface thereof a conventional
magnetic strip 98892 %\%lg?%ﬂ{ %llﬁ(g%f §‘,§Je§ Sng} PohCredl cagr It fanperthet & pertiosnd | s
provi ded confltis dhingestdimetesivn 6f et iradit lcamers 103 ok Gy E@oﬁ&g"ﬂeitgacgo{og

in Fg.9,

detail in an | ar portion. shown in Fig.9. As can be ‘see t he
desi gn of anreog}ngcog?gﬁd‘ﬁenggc%tfoé‘dﬂercard is anal ogues to that of a tag 102

as the identificajg198] Tay@ org.ed byt strate 901 (if

it is not part of[the] subs%r%?g 9%1)@%5%‘%22% l{%qggvé? Qﬁgai‘j%a idergificatien 105.

[0197] As i sSYS{AnefeH00f 1@, 11A60 eorbatingranfurtiér Ethlodimehts of ShERREMRA! &l Ot 2
i nat e or

sui t abl e pbj g&tribdsel f (that may be manufactured as a | am na
exanple), containing the identification |ayer may be the object that is in

ef fect tagged. Thj0499]sThH fideesranbonts Ele8§ [ l.ani nat es .as, tags to
then attach to ot Her obj ect s. Bygﬂ\/\ﬁg/ﬁ%?l fgsgirrpeef?}ggte e 66?8’&? SXample that der ed a
credit card, UBUPSedt e Pravidembrre thei fingarpiantRiHBBRS cOttier f optivhe Sare b kudaObEeS,

security acc®uadu& : i - car.ds sspprts, identity cards, |ead
frame, el ectroni Cﬁgg%ﬁéég%gs%%%éxﬁgﬁpgﬁ%&#,n%ﬁ?% {aFléI staphyte, enciplptaatédor
phar maceut i cRfrtigesdcndt &) elaverdde (Whisk Smése e uﬁﬁ&lyix@/@)oﬁﬂyﬁ If,&é{r Y, i L em
such as h%ﬁﬁ%ﬂm I%UCh arééer}bsfodi ment i s obtai ned when an Ldent Tt itatt on

| ayer 16% as shown IPRCFITYS 9istor gxample anetak fpilamesdl; leef, asspittered metal, egh t
card, in a fited Rdvkal 2a SHdh : i I st _di.nension of the credit
card is then glglgd.for exposi %gtﬁ{ahdgﬁ%% ggimiug{rl@%é%‘?oﬁge)oiﬁth?tt?é?‘?aate??ﬁq‘Pﬁ:ati on
| ayer. [0198Pe |Rartigles fcon| e nep a ediffereimpotentifli @rl &A O 4 Guntedon of an

i dentificatiefiromagnetic or electric field. In such instances, the detector will either make
contact with the 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 each 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
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systens 1000, 1030, 1060 according to further enbodi nents of the invention
w Il be described. [0199] The use of magnetic particles in the fingerprint
is one exwopb&/d7Bab i s disclosed to provide for the fingerpGzeots/ossognat ure.
O her options are the use of conductive particles (such as netal particles,
carbon bl ack, graphite, netal coated pgdrticles) and an el ectrode (which may

t he under| ove n an additi y de.of. for
exanpl e ne%%slltg‘feomtem}‘?if’ghl g%gfsgma?é g%ﬁ?l}ﬂg?tg tq.rg)[pglrxyeraw% ({efralb%i@flgﬁ o | a
confluclt i veta@xmt;kak The qemgq})?ms ratamaft: kd ?Eteiéto 6t€h@ﬁatl atiffbRAsds (?roﬁﬁisﬁflcf:éshe
particles can take up a different potential or act as an antenna of an

el ect r omagAordingto the signatire gfjidgndificatipnslaydy 10Ast ances, the detector will

ei t her make con r.ac. dj st an from
the track, det eL@?%bm\érl aE‘-F (ﬁnssa%l lﬁerﬁ ﬁcg?gn %y%%%ﬁé%glh‘&%ﬁcbgdga&%?&aﬁt

electris ftaindctedltect firmonsdction fdfahdACCam@l Léa@&%ndrcdnﬁé(uﬁ)hacﬂcﬂxe ACg.1 OA
to Fig. lOCillustrate sonme exanpl es of such_an enbodi nent have a

el ect ri cal PYPres isranugesd toitory kv er 1 G 9fthe itentifigation fag 4062 Jé@éeadlehéo‘?ﬂr Bsence
of a parti I

Si gnalto ure. &&a%%éggt{o %?%&I%%&hgl %gétgﬁﬁ?glseﬁ{]l dpgegﬁﬁéo%cé%ﬁgew%og V\:hl ch a
reader 100idensficationdayertiO3dni t h t he negative potential of a DC source The

positive potential t he source.i s con .ct to top, | ye 5 of the
i dentification t@&ﬁﬁbéﬂe f[)&O‘V’é’ﬁdéFfeir(‘)‘lﬁl t 8[ hgp nﬁg?*’é’GPatl on
currento pakifen®C eRU0Ji1M80 tH@%c@ﬂdﬁ@%”&ﬁb&ﬁmb&@ Q»tfltﬁé %Iehﬂéh LKL Tophifa:

[0201] Fig.lOB shows an identification system 1030 in which a reader 1031
i s adapt eddetectiongaeans fortrpading e adantisicaffon fé@tmeswdiévmdgwrlbasler 103. The | ower

| ayer 104 of th C o] then at i

potential of a @éhggﬂ%cﬁ“‘ %W@l%(ggﬁég&;es |Suvsg 033’?’ ?elpy %C%erlf %CS urce is
connect ed a9 Huomot dineited1105 doé pahizldsddnd Icf)atécatpaﬂi&lds;'ighd@ﬂaresaaﬂe pagrler 1031
is adapted, to detect potential differences or resistances according to the

si gnature 6Fch d8RosRhoRY; ghantuedotippsticles hotolympesqont PAGimesq olarizing
i dentifq CaEﬂy@tﬁlss AR MndREAed nhagga Ccle 1§ e&ﬂeslréfﬁﬁ%e{h Spaf] FRILE R [ Bl 1 1St

connection of an AC source. con connectl on AC source IS
connect ed illuminged ay excitgbbpfa light sodewet (shetc as homltagoled &anp, Thblueckightr 1061
LS jRdant edeb Gl ik, £186! LPTRORE i b dlimBley R URL RSP aStL A" © e

light, emitted colour, emitted intensity, and/or plane of polarisation detected using a
suitable detector (such as a photodiode, spectrophotometer or charge-coupled 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  identification 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
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identification |layer 103. [0203] hi the following, referring to Fig.lIAto
Fig.lIC identification systens 1100, 1130, 1160 according to enbodi nents
of the inwenvisms2ei ng optical detection neans for readiPog/sGhans/000012
identification features will be descrilged. [0204] Fig.IIAto Fig.lIC

I ncl ude the use .of tical|y active particles such as, but not limted to,
dye parti cl ggr,lsn&?;gd g‘@‘é‘fé’oa lj"é(?’rt fRhggphop partiples A dighthsoupeer 11051 ilemimitsithas
phosphor s) , idtdants t tol unl ent rticles, . polarizing
Cryatal s, speiation 8l o0n! i Eaqeb OIS HRERES oo @ ank afincishiror bt oo
These can béngdrpimti ofethe itentifieationtlextr h93 byl heBirifOheGoavefdssth A%] &k ity
ul travi ol et % MR, a.blue |i hgharemtti ng diode, a laser or a Wnitenfarrp for
exanpl e) and ?’ﬁéjl\(?g?l\oéetsf?ﬂ‘fe g\“ BERFFHOPIsitigrtalongthe traek Earmedrfrore mhtetigel

i ntensi ty, ok ainkadmmeation et Ak i®kaliioRiHeLeet d using a suitabl e detector
(such as a photodi ode, spectrophotoneter or charge-coupl ed device array

with or without M207kFig.lC gomsranddmsficatibneystemul 160 wh Whicl $ Ra8éVE 68 is
fingerprint_si tyure that is. suitable for the purpose. [0205] Fig.llA
shows an idg%!tv ???égtaﬁooﬁ“%‘}srte%‘?ﬁr lfj“f{ﬁgt“}%c%ﬂg%w Bolagzaiion qfﬂ@ghtivslﬂpp@sgzﬁmed as
an optical awedahe fiehefiddtiog |4jler SRLG! FadtidIEORT BRI rtq.cl in the
I denti ficat iglﬁ | ayer 103.l A ﬁeaht_ sopl;rtl:e 1107 (em tt?%le%%ptrog&dﬂzgtﬁno%

i | | uni nat es#HSOPEentlO7 (@&t pdaseralflaminae thariderdification tjew 10308h¢ kéagbi

t ransparent 1 f@%sHAhptkd er. 305.. The reader. 11Q} is. adapted to
detect |ight accord: ngt(% rg@[tehtgﬂédltgﬁa{eﬁcgigg St sy r‘lfr#‘? éé‘&ﬂtﬁ’gatt“l’fblab'?fack
formed from@he edge of the identification |ayer such that only the at

| east sonme of t able identification features are only neani ngful
readabl e fromt E@z‘ﬁﬁiaﬂWeaéit"a‘HP%Fé% thsiapBroatin o ysgedaminatedisirontureafoe guitldi;

[0206] Fi g. the PeadiRu® daing Ghe RéddlieCRbicad PN .2 reader 1131
IS provided_ as an opti (I:a% r_eadergﬁgg%cgg%@ﬁgggagoiogﬁg’}dggggﬁdenflf‘ B?ﬁsg’ierﬁ cles
due to |i ghthape thosomi-head oiitstassdciatadagty t bk mycehamidal lyhnsdrioby eiwide &s. A

| i ght sgur Il Lnates the identifjcation |ayer 103. The reader 1131
i s adap;B edct?% Celtzg‘(l: l&ﬂ% E@eng%g%tf'o&i lﬁ‘&rth(?s'tlt]g ?WF‘S% tQtinglpde pira layers,

i denti fi catfooexdmpleraligh@emtylap@asutd g itk ¥6e! LAk t},eﬁﬂﬁ tffl@ti@éﬁgh{:éﬁo%f t he
phosphoresgence with respect to position along the trac or me rom an
edge of t he™RiMNAESES gHiAensihse dignmeat jayerst ey, dar ewamplay be defe6@A Tkingi g. | | C

shows an i dgiitdlf hfaghdtRD of ¥bdchiP g&l@&s'ﬂ} m'vqumf v{s?befge{eﬂ%gt?v]é, irr?agnetic, or
electrically conducting markings, either continuously, intermittently or at the start
20 and/or end of the identification layer. Combinations thereof may be used and they may
lie predominantly in the same plane — for example sputtered markings may be
intermittently deposited on the same plane as the particles that are comprised in the
identification layer. As with previously describc_id 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
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provi ded as an optical reader detecting change in polarization of |ight
wWith position across the identification |layer due to particles influencing
t he pl anewofo@al7sz2nzati on. A light source 1107 (e.g. a lpessGrodsiobeon? nat es
the identification |ayer 103. The readen 1161 is adapted to detect |ight by
reading the fingerprint of the identification |ayer 103. [0208] The

advant ages Hfay{hg?ea Shapred aead-head gertamingatheraading slemegat LG, oo an guitati caginghe

read- head dy4t i_0,4P Ss.ocl ude the following. Firstly it is
possible to shapgg‘{gﬁtgéﬁg%dﬁ%ga%ﬁi gﬂéls}é{lgel?%cgﬁ gﬁléliﬂgsn}eg“%én%’@ﬁ Pcal ly
gui ded by t hallers, @bt spfingshécaf agririgs, vnitralizinp ginblenti piveettb GRaih@UEpodifisis: | t
is al so posjbbl e t‘ﬁ i ncl ude eg%t[s\%llﬁyers, for exanpl e al i@gnment layers,
into the stalkCHLVRE B5aIsInaY te¢ anithetsading elgmientn theapad-heasl wrt orthe

gui des. STheg@rlndtaRbing BY &k SeddBYunif O exanpl e, be detected using optical,
magnetic, or electric sensors by providing visible, reflective, magnetic,

or electrically (@AdLdRig.h2B sbows aysemetrichisw sowell stk sectibharvidgw bept | y or

at the star Mggll%r +B0d: of the i@g{l}:‘i fication | a er.. Conbi nati ons thereof

may be used and: tHEVIRARPY Yy eWotHhtem, theyreeder Wihd2H) harea righbanglg anpl e

sputtered netnkdhitgSn FictE ghidiy ﬂhiﬂsemmy%u%g(?ﬁé feﬁ&ling 1dint Zgﬁ? a?c*gll%r&ﬁe as the
Wi

particles that are conprised in the identification layer.
previ ousl y Hadefarped fromy an sdze pEthe idaytificatiomyayor 102 fobichadnibe parnufraer of

o 11 erers vl pelyhi, B 0ol 150 dp ST SARG, eyapor i on

| am nat 1 on, Spl n-coa 09] Fig.l12A to

Fi g.12D show i deff2il2] Eigtli2€hslsyat antdeadfionidh ngsttn, alrRadihin®etigye? sefiifice

i nvention |i{§13®r aL %J t he b\(l,){)\(/?(f di scussed exanpl es. [0210] Fig.[2A shows
an identifit%bildh (ifrs] ddifonally fe; s gRidingalaysrs é%%@tmﬁlamyemosﬂ orm ng
an identifi gaighad ABndEAAcA R 1739, WeRd; bl BB 4 801 Lhat is
nmechani cal | y &luri%ged by a Lfsﬁ{gped gui%?(ri]lggﬁgezrf{ﬁgﬁ?%@z?ﬁﬁ'ﬁgglé@?c&gﬁén%gﬁns

;Elglgayzgeoﬁ e @uidings awzdﬁlf@;lerdgwb ggidda?gal!ams tl%%)dad lt;ﬁsebéntlirﬁbhﬁflﬁb%gio\{el Y,
[ ed read-head cpontainin readj ng el emen , or
an out g? cggiyrrr\lg&{ ﬁ\g?ﬂ%? (34 é’tl}?agﬂf} eﬁ‘&og’fl%g‘éerﬁfe%ﬁ(gH‘dlé“%&?féﬂizéépmgui di ng
Teans ey i bed tgintold sheetof €idmREHOMRerhRbviaRk NBRmeAL LRy Flif0 91 Ml es
or pivots to mai i&%lgn position. These guiding means may b lIo ated on the
readi ng el enent, FigddDnghews s idenfifiation systerauindivhishitbe dayeg seduentie

reader unitjo3, 104, 105 additionally includes guiding layers 1263 and intermediate layers 1234

forming an identification tag 1260. A reading element 1261 can be guided by means

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 other. 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
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[0211] Fig.l2B shows an isonetric view as well as a cross-sectional view of
a further identification system In this system the reader unit 1210 has a
ri ght angwe 28éeargi2ure i n whi ch a gui di ng means 1212 gui ¢e3/sGhesreadz ng
el ement 1201 along the track formed fro#d an edge of the identification

| ayer 102 (whj . rt..of _an obpect or tag that includes a top |ayer
105 and a b\é\%}%rgd%rggogé?%i%g)hlf (?ﬂ‘ﬁjlesF 95.9v5% I’%‘Pfﬁv%“éﬁfyi%!’én?ﬁoch&a@ia@ﬁglswst em
i n whi ch thecduateefeitingquence 103, 104, 105 additionally includes guiding
layers 1233 and internedi ate |ayers 1234 formng an identification tag
1230. A readi ng dPgtfddn albefi thegirevieugydiagrethshthemeades ok bebe showditogndayer s

1233. One of,ctdig tBlisdbd g an be a continuous sheet of netal

provi ding a Vi su;ﬁik;J Olggé}gg+@§ﬁ%g¥iﬁgﬁﬂevps%h@ t819hﬁvﬁea yaiionany readsepad 233

can be aScomdvingptag/objeeet of ferromagnetic nmaterial providing a magnetic
D shows an identification system in which the

gui ding field. [8@213)]1 Figﬁllgé

layer sequence 10%17dis L BRSO Ht the freck eanebe guitetitesyby apers mak3 and
i nt er medi at eyrbteMeInS] f 8. ' j £ [ tag 1260.. A reading

el enent 126?)rcan be a%%%"e%g%g]%éﬁz gﬂggh‘é%é@?‘t& r%g“ ea’%%%’ém'f%%r. cR§mIcf ¢ he
gui di ng | ayelemagesathe dingéraviet wwgiokelusing itptérerk lifardmable rhaériLX HEAlER) but

i ndi cati ng n inhish poin f a nei ghbouring fingerprint. Another
one of the aalgf?é‘it)tnlgmﬁ%{/gor’sa cffg'ég Sgﬁeﬁ%n’ﬁoﬁ‘ﬁf ephymetig foating, @i sd-eehyad aof

f err onagoet iamotptiots diimond®r diddsdrdNG&, thit @, dt ' upding field.
[0214] In sonme enbodi rré)rrlltsrt hese | ayers ar qulr@gﬁ‘%?{agg?g%%g@a deﬁ t'0 delﬁch
other. In sénBNMIcEQEMaYS eihert bt ¢vagoratipm dipnitering, PVEX PHGYRY filtaté catholliess

than 100 m I i ck dpreferentially still they are 1-10
ni cronet er sq{ahi CL%C[Sgyl]g?mn% g(f?&g}'ﬁ?hgg%l%(s%&‘evﬁbl ryﬁe‘ﬁ?%, © F2nteed fom each
may be appl ipedionoofhe tdgeodf thétayet ktarcturEaill ex@BRUEe of MesPbdmtings kOLbvdpr OCEeSS
can be appli e&. to tﬁg conductive particle variant. Furthernore, also

conmbi nat i on®CHIO8S EHHE; WBrrARd lawgr surfage ok the dag/elinetu dihiewnsotaetiyedayar alawsi cl es
and a readenreddiiatofdRé Qb i . 5 ighature.

interest. Thi sh%r ovi des \?gﬁﬁgﬁé‘éﬁ?}grb qg%féé&?#'%y&%h%]‘gfg'o‘?‘gc%??gW‘EE&‘?‘%’F

count er f ei t i AEPos§dfzs alpfined previously), loe ther muicotinge Biyagnastbe cakity feaafiableigs been

shown to no fingenprint. However, it also possible to have a
stationary \rég%‘gggraggﬁég ggcrruﬁ\gls%gal%)oa%’ﬁt}ﬁ)ect .

[0218] In the case where the tag is produced to be later attached to the object,
numerous suitable methods to effect that attachment can be employed. 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 highlighted 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 some/all 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.
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[0217] It is further possible that the track can be protected by one or

nore protection layers (cf. also Fig.1G. This can help to reduce

mechani cavoanosahierzncal damage to the finggrprint regi onpdwsiGagsiob®iser vi ce

life. Suitable materjals include, but are not limted to, a coating of

Tefl on, another pol @i@ﬂ itankodimentyof the sovengeh whidtimake as06PRRSdi gh%%dofor
r-of

di anond- | i ke tjaidns ksl terials could be deposited 1n a nu
ways, either ge evaSo‘{ngg’;gg%?e%glg@etdtlgmerfél,lo‘iﬂ%, PECVD, filtered cathodic

vacuum arc, dip co#iZ2a}Byousisg Hastiud dnatdipg ective layer/s may be
confined to asaortigrgﬁlif the edge of the 12?/%% ﬁ%uﬁgt% rouy) maisfiak gen dgge

or indeed contiR{X® csl with penetemmaistiak reelagipiedl lyacvdh @MY makkb PRl t hE

t ag/ obj ect5 Tmn@ﬁ@&i@ﬁquéps_l ayer allows reading of the relevant 1 nformation
by the reading device (1I".e. the track nust still be "exposed" as defi ned

previously), or thE2g83binetbe followingy esferiist ea%kd ¥ ble to allow
e T o i £8E 10 il ATONA Biring e

reading to ocgyr ee also.Fig.lQ.

produced to bgdflng{nélracﬁirpﬁc?ﬂéﬁerg CtiHE 18p pecording tencoembadiinkabd RhARLRaLS, t O

ef fect that awilbbddmadibegan be enpl oyed. Al though the actual nethod depends
on the materials used hi the tag, the materials present on the surface of

the object and thel03\Kigd4dntd Figihtitillnfratabdl RbinBRky phftc0a0E 2.1 €

W
. y ) . pLe ng a

par anet ens, ifamisitdd 4b! ted the yse of glue, epoxy resin, solPGEH
eutectic heat bondéian{[(ja,E dglg{éi éé'émg‘(')‘fmgé‘? 1490 jshownyde IFig\l ¢AJ Firstiye theo skihiigiugy

mechani cal coforl¢88 inelcanttavitlayar frdehate aghi i adher may be a thin
addi tional | ay.er . or constitute the i dtgﬁt %@éf%ﬁqﬁﬁ‘@?ﬁwf@g& fol ddwul d
be present on sd’t‘ﬁgfi?ﬂaferof ei ther/both the upper and/or | ower surface of the

tag. [0219] Fig. 1302d%pWheANad. i figati rrangenent 1300 according to a
further enbodi rrentq. of 'the %gv%ﬁ%o{rﬁl.f ]tﬁel'lf‘é‘?ﬁﬂ@(?ltlfi plaged iimhetweeangenent

1300 has an iRq&wrericileminating tsheptsl B4, 4dbE 156 GhdtOit mnoakﬁ&ft B‘Jiﬁloﬁieléggz Siidgg 1301
€ 0Dj ec >an

has an i gent i ' | ayer d is adhered to t

adhering gr eef' Hfg%%.h 8&?@5@2%@8%‘8 efruring qutoThe steck ofremeiisnaddtowh, jake
use of | anmi nRigtHGhedihingfedp i al,.are described in the follow ng.
[ 0222] By us;l aPl%flgtorous lrrateeri@éae?%&pl))o! Bes u'l(lﬁﬁlhsth“ia:oﬁlgl& AfEnYTionak efficgdstagignarpe

sel ectively 8 -t for exgmple, d 108C emdalowast pheesdt rdpedd I(¥peeQ “ﬂ!“i‘ﬂeﬁ‘gche

material to @Al film 1403 is mounted into epoxy mold 1404 using Struers EpoFix and left

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
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identification layers. [0223] In the followng, referring to Fig.l4A to
Fig.16, views during a nethod for manufacturing an identification tag
accor di ngvoeo@mmes2obodi rent of the invention will be degcrisoedsop@i24]
Fig.l4A to Fig.l4E illustrate an exerrpéiq'a:lry process of preparing a | am nated
tag using alumniumfoil 1400 shown in"Fig.l4A. Firstly, the alumniumfoil
1400 is cl ékmathple istpldcedintd theewidepiag sbRE6H (BF ctinigle,i SRS, Hﬁﬁ)ﬁl’ﬁfél Eié%

fol | oned b){ogxgiaroni sed water, .L0225] Then, as shown in Fi 3 , e f’o

1400 is placé 2R Wsehares A adse e9M4fmeri c | ami nating sheets 1401, 1402 so

that it isinc & Find iy hideh [ in. a,portion of the foil
1400 is protr ud% gu}tn. %’hgks%é@éy%flangfge?%%gsar%I’F’A&R‘?di " Filgl. PAENg| s

| ani nat ed SYEemesntaining 36 g Ni§Oat6HLO; 5 INECLLOHE Bitd 2853 HHEO). 98e ﬂ{{lﬂ,goﬂar y
1). Then

| am nat or X I 10C and | owest pre-set speed (speed

the | amg)nat% é%aée ﬁ% ﬁg‘fﬁg@-fé’, #Hu%’d’?‘? rﬁf\é\gé’&*‘ﬂ Wb ivirandomlyu§lled) irSideuthe s
EPOFi X and pbie. THiregiohhomdonsin@ied ie ket LR d.Bfio LQUP! © over night. The

| ast step of preparation is a two-step pO']ISh. e anple is consecutively
pol i shed wit h pli228hFiggl6daer FigsloR gredéesoiuting 120 Gxt@pRAd néod 0QP.

followed b i I US| i anong. suspensions, with 3-mcron beads and
1- i cr on bé“af“%‘éfa“‘éﬁ‘f?ﬁ?%ﬁﬁ%@h‘g'g AR U B oV Rlesdrbi Rembediront OF | m

pr epar ed iﬂletih"rwtiumshow[viﬂg%e]pdﬂefémﬁ@aﬂwmlﬁlﬁﬁﬁ?hg&steﬁs{)e sarr?l e anfjda Pt
e tenperature of a co

mesh 1l are p inta beaker 1500, and t

pl at e]]%goz is s@?gﬁgF'SﬁéAdg‘%,‘?Wse& PEHpR roft the elwhinfum fedabdille bé@Eenishelg a
ther mal conkigdtingd@Nde&e14b20240pVWhen the tenperature of the solution reaches
the set tenperature, the power supply 1503 set to 150 V is connected as

shown, using t h¥2fldtigd@Brsjowvsitic dbfFig. 86 & antredt adodizidd @ethdd sR:ﬁ)eE&" sor.
Thi s anodi g s creates, di sordered porous alumna wth pores
random y dﬁlg%r%lrﬁgg%fenﬁpﬂ% ’é’th‘éa 91l {AP%i um cont ai ni ng | ayer .
Fol | owi ng t hi s, [0PANMEZI60shsA 8 MeCartssy JHIAS $6R 1 hdeni ng.sql ution (for
exanpl & S V\{F%Iﬁf\%ipho_ri c acid), toa%enlfggge taﬁép%g{}ggl"@%?% rﬂg%‘f)géﬁ’psi ze.
[ 02271-°Fi n¥ gt tiekel padicles d 6@ harerformed in sBRlofithe potasck®Oiof the Murfzhiaki Ng
sol ution c@ptigpmi ng 30 g Ni SO4. 6H20, 4.5 g N A 2. 6H20 and 4.5 g H3BG3. The
pl ati ng _

[0232] Fig.16D shows a signature 1610 captured by a reading element on the

identification tag shown in Fig.16C.
[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 F ig.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 easier and that the structure is more difficult to forge. In this respect it is
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voltage is set at - 1.4 V, for exanple. After plating, Ni is randomy
filled inside the pores. This region now constitutes the desired

i denti fi cwmbi200w/d78geer . [0228] Fig.l6A to Fig.l D are vi emsTGRIGHOEN2

exenmpl ary nmethod for manufacturing an g¢lentification tag according to the
above-descr | emhodi nent of the invention, showi ng the pore form ng and
pore filli nldgtrg}%tﬂﬁgﬁ"es‘fr‘é%‘é’.n qtdbe rugtrg (fos axaimplesrandqlytdianbetd TpBFesqggéﬂi ni um
foil 1400 batlseenh kagndRThaaki NG S) dgoL, 140g. [0230] Fig.16B shows
the array of Fig.l 6A§gfter an hhdﬁlg[?if%fneé) t%r‘@ttf?mﬁljdﬁiéﬁfh%‘éeﬂtﬁw@tlmfmu&ﬁoo are

formed in t9ebeaartanzed amerftad butlofGhe p[a0@ 3E theFirghid @@zﬁilaom@ar{s?}g?tgétre%%geaFi g. |
e parti C re

B after a nj | ting method step, so that nic

formed in s%lgrégl%oﬁhe{n%@h H%tﬂg’éi Feljusterted ineFigh Jfiand Jig6i Butl&f}OothEO2dtabi i 9. | 6D
shows a5si gmethod sudb k9 tE@Rhdth iﬂ?ﬁmﬁ' i,ng el ement _.on the identification
tag shown Icggxl-:lbg Iu6C. ngSB] (glgé 6A1{1?%49&1%6%?”“@&%@@[‘%@&9@%@5s of

fornming a t URd Rnticles tebe jatrangeidf out aifiptemel GXyiaE .traagcgpﬁgéﬁiigqﬁeers the case
above usingpthgopagnetic particles in a lamnate, this identifi EatFen |1 ayer
(i.e. the identification features contained therein) can now be read from

the track of thd023%¢Fig.17 stadvisORanmiy; Walep ' magnetjc field

det ect or tqi“ﬁr ovi %f agsi gnat ure. [5@2@3‘8@%@%‘#@%@@%@&gf@&%qcan of a

tag with fiffoaesduaingm feilscand renlting pgrwhalmﬁhhaﬂexdﬂx%%bbﬁﬂxﬁaﬁg}{é‘g As in
e

. . . . S
Fig. 120 helesribe®@abdie. fH MBS f.the track wdth "a" and t epth of
the identification |ayer "b" apez(a%ﬁ%?\ﬁm&fﬁ%’\ﬂg‘%“& OgﬂW@éwnmmrs foilst weed to

di mensi onalfoiethe idsatificationrayed iva®RS0,0M in' G 0hs cARting i an _be seen in
the draw ng one (ﬁgggﬁage of Ml@ nethod is t hat abﬁ%@rl%ﬁ(}tg%lfaﬁ%n be
easily forned (By usi iy ack Width ( nnegfdigengiomfithe, idemification pOEGSs tdaat
result aretlganérallline®é, BREFGEHIP UYesOfndn | ane of the track. As before,
this nmeans that the read?ng of9t he ﬁ%%né??c&‘i%@%?ﬁri@ fdcremgtess, Hhd t hat

the struct THEOPEeRRrevan flimistimetero Aflihoggh therust bifs 68 R2GEsok {s f.ll%%lEartrf%/
ando

100525mpt edy thahs tdreme’ Lon _of the structure (for éxanple r

di stributed pores Iathgra%?% |a&mpley r?%}?ég‘fqg%l? ©fnidertification jlayers sach iagl £5) t hat

pr ovi des f siutteted li}d&fﬂlid’v.a}ﬁlﬁﬁt.b@ﬂhy%ﬁ,alﬁéfﬂqgaft Qghﬁteﬁrlé}%p%ed or i entled out of the
[ to the”

. I a spun-on layer are
plane of tglg“o L e(frlfplzlitgd Egreno means restricte

[0237] The use of porous materials filled with magnetic material has a number
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 fi

30 nano-bar magnets.

Ims with high aspect ratio as
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el ectro-chemi cal nethod as illustrated in Fig. 15 and Fig.16. But any ot her
sui tabl e net hod such as the nmethod shown in Fig.4 that allows, for exanple,
random y wobea/dysd2ed particles to be arranged out of pl aoe/sehodsheodizack can
used in the present invention. [0235] F8g.17 shows scanni ng el ectron

m croscope (. I es. of two such |am nated. alu Lbumfoils and resulting
porous al uni ﬁgmé’fa% %ﬁ%@?ﬁ%&%ﬁ%%?&@?ﬁ&%% ds, Bemeporesfiklgdbwitht wo
exanpl es, t kictrithitkomsiactdfe hiterial um nium foils used to formthe

i dentification Ia%er was 250mmin the one case and 20mmin the other case.

[0236] The track (381 fn thedelinvase. referringsto diig.48, a ¢enpiadedisé 1 $Qadontainihgyer) i s
| ess than 1;s.t:k] r r of Jess th 500. m croneters, 100 .

o oot or 5, Spg LA, Eayed ' G ARyobiofF pfer QhieuRERE o e dfet
foil prezurscsordiag id tha fiveati@twllybedsdisbedfl t he above exanple, other fornms of

I dentification | erf Euch as a sputtered | ayer, an evaporated |ayer, netal
| eaf, a printed I?@/ffg The, compag) HisoA30% yemprpes & main syHacephddidenalizr en
[0237] The yag & thoeshpst ARERIRsSicki b (BIREL erd gl .has a
number of adv%nt ages f%}% ?ﬁe purgo%s?elglé%&%s?}an%ﬂé gge%e appreéta@ﬁ’efl%o%bt ain
t he desi red ohiagt identéfidatien ilaient 108i Geltictonndyayfor .exfuBRI38 be Exaaningsivel layer
variations in the rocesgl schene. ar Por.e size,, distribution, spacing and

control ther &8P ¥ BUGHS ¢HEUKYRIE, %Hlfd(%‘ magnstic materal arranged brtWeeree ur sor

mat er i al0 aneopldgért MStARY WHHE1F&T 103) RAALE BOFH iR fnddi e,
shape and di st,riybution - Thg dia?fere%t rlragnestic %E%dg%g%tgfl?g&hfgpﬁﬁgg t he

pores, to dPP‘F‘éPéH‘P shove it Big.18. An enbodi nent of subjecting the
eading. o The alla| ALeaBbhORD o SREbhl B Fik B8 o 3 o e et ¢

reading. - The a ntages o Si ng nanos
hi gh aspect comsinmgabe nlentifidadion tygntasis thl 0Qectthat i REeff@t k@B PhapBasUri Ng
el ectromagnetic .and el ectr] c((fali)el ds frompores filled with electrically

conduct i ve FHATRIF-A compasidisc (D) pritwase msshants, explieitly rillygrated trrey but ethen
compact gli sexak§flél qat Mghlided previously) equally apply. The CD containing an
identification 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.
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identification |layer of the invention as another object adapted to be
identified according to the invention will be described. [0240] The conpact
di sc 1800woaupwi7s2s a nmai n surface. Addjtionally, an edgersiGtdamoeanpact

di sc 1800 is designed such that it expoSes the thinnest dinension of an

i dentification | d0243] 103h¢ dbliawingBymbddineRs HIMhE inRGtiBR AL YTl Dipy i layer

conpri si ng RYLOUS at'%fm na partjially filled with magnetic materi 511, r anged

bet ween a top“l"ﬁ%?a stoLrepte IdgpttiGation layens. 104) which is shown in nore

detail in the enljgx te) al s h ip Fi,q. 18... 41] Accordingly, in

the embodi nent of[ F‘?Sfﬂ'ig?é iﬂt’m‘?’%‘?‘ hgef?%“ﬁ%mﬁgt@gl‘?&%‘r ,F'é'gﬁpai"iﬁ%dw a

i denti fi cat iTfthedfps manhfecturisg tahddeifiestiort fgtacédiding t@fafﬁﬁﬁerteﬁg&)%?melﬁyoﬁ\ﬂy of
[ ilTustrated here,

exanpl e, ca . di s oftware nedia is explicitly i

but ot het egén%%ém(lé@ﬁﬁggﬁ%’%ﬁ ‘ed previously) equally apply. The CD

contai ning an i dgeR4is] Omat exmilayeh i n_Fig,18 can he obtained
by anodi sing, a _ﬁma,l I ] regi on oﬂf the eglﬁian?ozpﬁ({}%\éﬁ%% %fr&nﬁéﬂshrﬁu}t @raspfnt he CD
at one edge 4fetifigationdayeg inibpt ef ionhmplantaties Sinithisuase fheQ8lyek Ba b8 forhrdqRd Fi 9

16. By so deidgyik ' ification | ayer contains an exposed region that
forms a track cantogg ﬂrreadé oF St rtbrrotheR creRuRe fHayesest samnle imedicassion.

genui ne. Cuffig. B anBigh9illusthte Rehpds AR i - bef or d/ or
after tlht? a 0131({ sati.gln or porse fil Igi ng s%%gaﬁguﬁlygggéﬁlg%ggssa@éoﬁ si% @ble to
forma srmoEH aeRal {99425 shewn fres aoe sidehisr cresbeetitiorrinSFign9W)ikdy bhe

i nvention hadedd@EfRor &SEidl | ference to an identification tag can be
sinply appli e?:l to %mﬁ?ﬁ%&g\qfﬁlﬁ\}éﬁ% l?%‘écgﬁl%ﬁ]i“rféﬁtém?‘feéléf’f polgpeesaingiahg an

i dent i fi cat FiSALs) wged; ceramidseleather, edxitga wa@tofsBicadland.ed to be identified.
o OO gL T e S i B
FRETT Tt I s et
| i Fn] ( : _ _ n@nbEc i@HRRdLagNt s of
o 0T bR ESENER, U0 bl B B it bt
during a to, iron, nickel or cobalt. By selecting the ion energy it is possible to tailor the depth
that the ions penetrate into the bulk material. This is because the stopping distance is a
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 significant 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
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met hod for manufacturing an identification tag according to a further
enbodi nent of the invention will be described. [0245] One exenplary nethod
for formavoanosal7s®ol ayer suitable as an identification lpeysG2owsiobéar of ion
inmplantation. In this case the layer cabdbe formed in the bulk of a

precur sor neideftifiiatibmt ered s i.n succession.
Fig.19A to Fig.l| 9C T Il{}@it: rlg? st ag}g%c?s ao?%[’ ﬂlﬂ @G’Ptfqaim%dﬁxeécbx oort hi s
appr oach. Thignphanitationeae be ahpleBRated 45 a SHIOWJT ;%1;&9%5 ﬁfe%%uk@ cféE‘%—r ' 0“
in Fig.l9A mat eri al s; |nc§81

be tedfroma wi de range of
not |imted "g%y bg "9/5% hrmpgy of theother embe mmaim@;sdlsctmamafr,exwldle a

waf er of si Imca)ﬁnuuﬂh Yer &&%4 dib&id 1 used for .the ion inplantation,
as shown in Fig.19B, are th@lsé t@ﬁl £ glir?fg]eg’gsl?r? EBCTBISt S iSeni® nefeRaBRstisat | on

| ayer or 2be ‘@“é@ﬁrbbﬁ‘dmtlngfdlffdnmtumsrdndfomﬁb‘cuﬁer haeihls. For an identification

| ayer based on gggﬂ&ﬁll;c W ificatjon features, it is desirable to use

ions of a ferromdgneti ¢ PEF & E’ﬁe‘ﬁmﬂﬁ&@ath@t 19 {0nicapgaret oby iar eoadingi ckel

or cobalt. B?}emﬂte@therigedn'ﬁ@atidhﬂ BESEYct lalla toptailor. the depth
o D et L RRTRl Syl (i

that the ions penetratelntot e 'Sl
st oppi ng di st ancé 9l 4 i @HetHos¥iblgfto tuse densk kstoppirgy lagdrs 13h tHel Vel BEbr&fter 9y

and ion's sggd tfrd o] ho Predicting and cal cul ating the stopping
di stance is Welal% 9&1 ?rt%%&zgret b G §r tf“btfﬂg By, 4a¥stsethat help tat definesthet war e

such aslORi m}:netnayomdem@, Taishtugherfpossible o ﬂ{akb%éofa kl%nl%gﬁ%{)%ldég%‘lbt ain a

Si gnlflcant enSLt b he ion material in the bu B8Bquent
anneal i ng step™ W‘fl oy ﬁe"aflég‘ﬁﬂ?ﬁth{jmth%ture is shown in Fig.l9C,

di ffusion and cop288FBNGE WAL us f.or m.n al esced particles
1903 formi ng theﬂt de}rl;t i fi g?%‘ﬁ?ﬁé| ayeereggpff‘% b of fppis 85‘*‘1%?9 lymgr blend | uence
of ions, is aé(e'écﬁég@pﬁleeaxflraglerfonﬁ miétBod et géifdi&atfxﬁgrlu@u§1cyno§1 ;dggrsl @hﬁpgs (or
partlcles) Héscﬂ&t ThIS material nmay renmain as the io r react with

t he bul k or other gases to give conpounds (such as oxides). [0247] By

cut tingand/ or b)lzsls]HH&g étieral 9Béto | % naterial this
creates a typack t xp%ses ?ﬁe |n§3§?|f|cat|o%? gg}ér f%‘?»a(s HmeSﬁg??%ake of
clarity it PGy Yn&ﬁﬁ indehas bega experiventalygrudiad, iaad an shalgicdl RWdeloftie

obj ect or t & bidentifi i on |ay 1903 The process
of forning Ei%g | n'lttllgff1 ?ébg%%}?lﬁg I%gggg ogose:aoﬁe %h’&ﬁ’f‘&f%oﬁdﬁﬁmg 3|0rrﬁ95éiTent ed

in a roll td9% 0 lksndoemd }&shmfoewlmyslwevdgsxgr sedoognd
[0252] Here, the morphologies of the phase separated binary polymer blends

20 are used to form disordered patterns of, for example, ferromagnetic material in a layer.
The phase separated patterns are 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
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may be conbi ned with many of the other enbodi nents already di scussed, for
exanple in a nultilayer stack by selecting different ion energies, for use
i n non- magoabesn7sani ants by selecting different ions angCosGroBsoUIRDr
materials. [0248] Fig.l9D shows a fingeSprint/signature 1910 captured by a

readi ng el engidrqg t | dentification tag or object adapted to be
i dentified shoxﬁna?‘rlm ‘%?‘S‘I.T‘r S‘g‘.‘s [“b“?ffi‘?fe‘f Pa‘itf’gnallss&%%dsaélﬁf?rr@dtt@ thee uodlying
st oppi ng | aysbstraié bélow biylode pf @vtrabREthfis t he tag or object, for exanple

titani um or tantalzgn | ayers that help to define the penetration depth. It
is further possi HP&dnrareoliewings refetingsiooRigiina iterEig1#, diidviyglemy of | ons

into the bulkethéd & i s et hod. [0250] In the follow ng, phase
separation of inm ggﬁ%ﬁg&gﬁ%g& lgéﬂtil%ﬁ%?orbfagﬁﬁ'gqré '8 afirthersembedimgningdl e f or
a met hod>f orthejiaxventiuni widi tediesdribkd.cat i on 1 ayers will be described in detail.

[ 0251] The gener onenon of phase separation of spin cast inmmscible
bi nary pol ymer bﬁé%%iefnﬁ‘éssmﬁﬁg@ﬁ 1o inehig 1Ay tosKigi1&din winidh alee aiRaddgeiical

nodel of theaphaseuese i en proposed,. see Wl hei m et

al ., Macr om?la. 30 u498%fe?tfgg% @Eﬁgﬁgﬁfalﬁggyaﬁ%l%g??%?%,d G thig flmE 48,
647 (1993). 'Ah 0251925% e this tranmpbs, g shavgi msFigi2 1D rchiasars 9P RLAMII] Y

pol ynmer e . ed. L r i sordered patterns of, for exanple,

B iU Pt by weliod el i
and sel i0as tégh. ih QayeR@f e . apd ot.her chaotic
processes. 'g erefore,  thi ?t suits ?ﬁe%ur p)osea%? l{%gb?sfﬁ{/eeﬂ?it%d?lpﬂﬁ’éa_ €e the
probability ton QfolNh & Qle fonthe a¥iesubsteate 2¢00. Rimtoresist Boal is - théDgpirlcoktbd- 20
shows an at gRioaNif ' AEM i € 0 phase separ at ed

mor phol ogy  of °§_“‘£F’$?ﬁ@%‘ﬁ‘?ﬁ%’éﬁﬁ%&?&%&?g E’JW\%{&S %PS?%‘FS&’&Ee (PS) bl end
after spin-coati ﬂlgsahélsrsh?mt_adl m'?ﬂﬁ:%m% ];ib]é:’lb@yfngpg nh%oﬁﬁi%ﬁ'i?ﬁgippy

ot hacr yl at S PRIATRLGRRHTGHORar & certar aogilaielqpityyie bptaéme(EEkecdpase 2

medi um1®o hidparated tha®Bol8 e cBYsi i, .then dissol ved using an
appropri at e ?gll- vent&%i (t)h%%_tcg?fsé%\g?tgé%&gmﬁfgaﬁirﬁ?@nﬂl&ﬂhaﬁ?]e‘sl'r due |ayer
of PMVA i's then HABlAsishasimin Big- 206, glenPH| phase I I0eRUARNSCléBivEQ T DG f i nal

P100525di sogsqllgé d ern. This, disordered pattern is then transferred to
the underlyim &9 sl Sl as cyclo(ljxexane SO ?hat tﬁe remaining phase 2111, namely

PMMA, remains on the Cr 2103. The Cr layer 2103 is then wet etched with a Cr etch

solution 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.
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substrate bel ow by one of several nethods. [0255] In the follow ng,
referring to Fig.21A to Fig.21F, views during a nethod for manufacturing an
i denti f i cwmDi2006/d7820according to a further enbodi nent of pChisGz2ons@odoion wil |
be described. [0256] This nethod is sho¥h in Fig.21A to Fig.21F in which

avay parts of t ha KR A2 PILERRRT hefieu i Botkee i oo 8
Fi g. 21A, t hesubstiast byadlectzdpOfing Nimade of Si and a thin filmof N 2101 is
E

deposited onto ttl %& substrate 2100 by a physical vapour deposition. A
thin layer of Cr ? Ig Huspmnbedimgrty asshosm ibdfig22ANhetsubstrater 2208 it I9é wattthesi on
of NI 2101 tQphiq j 210 nesi st 2102 is then. spin-coated
onto Ni 2101 bepgpgbfé?&2%%%%?51'?%@1}“%5%%%@@0& ﬁllrﬁsgafha@o%éetpc??‘é‘?ﬁs‘f‘ thingy
[0258] A8 sHawen of CrKing. shivdn) isndeipnsited dielidre AORITEI RO 6@l dhih b Au

spi ncoat ed the O | ayer 03 at a certain angular velocity to obtain
t he desi red%ghgé%%egbéwé?%ﬁ Qr?éﬁ FgSIst 228743 en spingoaed p8tpAn2R0D, ahd0 and
a remai ni ng attiaager 2003 dep OB bnBShSHMKeLik Fog: 21C. the PS phase 2110 is

then selectively renoved using a sol vent such as cycl ohexane so that the
remai ni ng phase 14266] Asnshowinyin Hig@2By emammiscitie pbiyn@r bid3solifitm fersphyer

2103 is the t che i.th Cr etch solution to obtain the |ayer
sequence sh%\(/)vi)‘(”l{g (li Rgtﬁﬁg‘? gigyeﬁ ik aﬁ“@‘ﬂ@%ﬁ&iﬂﬁvé—lpb‘m 19, obizig thfrsiyed phase

phot or e50 st sepiited motphlog®Xasithd 6F AP pide ng@ﬁrﬂp@ﬁrﬁahgﬁ%gﬁ%gab%ﬂg the Ni

thin film2101. Aternatively, the exposed photoresist can be renoved
with an ani sot r off%67bdsshawndn Fig:22C,[the 83]phase 2H6vin selnctisiely RbEved ubling

o850 e kRS il Rl e A O o
structures &r220fdhedlydaer 2203 is twhetched Sith 4 Or ételsdlugiort.esul t in the

6 sonder o9 bt SYBREIZ S 1 b T ohSb A b %

Wil be deser bed B 1000zt oaa) o SR e 20T AHEL, WBE B Tor m
a di sor der e@h¢saxesist 3203 ¢am beyremoved with an anisotropic O, plasma etch.

[0269] As shown in Fig.22E, a Ni structure 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.
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substrate by electroplating Ni. [0265] In this enbodi ment, as shown in

Fi g. 22A, the substrate 2200 is Si with a thin filmof Au 2201 deposited
onto Si 2R0Qodwyw78e2physi cal vapour deposition. A thin | aper/scRoiBoo¢nnt
shown) is deposited before Au 2201 to §3rrpr ove the adhesion of Au 2201 to
the Si substratqgg I it i inR-.coat ed onto Au 2201,
and a Cr |ayer gz%??iq\ss g@g%f?‘f%ig%%%&t %%pﬁ]gﬁ%??g’iogtlsf%%‘v D5BBIVeAs shown
in Fig. 22B,UsH8 3 ypkyent susherspytlphenanb ke tieht SMMAI 281 0i remafis v608E 8 sRbget he O

| ayer 2203 a iR, anqyl ar ocjty to obtain the desired phase

separ at ed nzép%h% F@%@ aal&eifféoggﬁeﬁ Z}g g}r ‘Séhqﬂ@fﬁﬁlﬁéléy vappyr dengsided fobtaivad hgaphase
2211. [ 026 thinAalladiewayep (ot hoddfy, the PS phase 2210 is sel ectively renpved
usi ng a_sol vent such as cycl ohexane so that the remaining phase 221 1 of

PMVA refmi ns on [75pD3t, sqBig23d, apaion? 20 he Bd-ChdilmeX3g ma&amgédfbratogrofet ch
sol ution. [R268]; i i.g. 22 t.he expose otgresist 2202 is
exposed to WV gﬁﬁe@e&? %%3&(9”1‘{!}@8%%%8&‘}?@0?% tgﬁjg 2319 pn gczoone.

Al ternatively, (0256pAsGhewn i Ti@QRHS) 81 2202 thad &i'B}VﬁﬂﬁM 0 g;

ani sot ropi ¢ %gl gga etch. . 02%9 “As shown in F%%.S%ZE, a N Slsr{értﬁgtsdre 2220
is then el 4§53 e% iCPETEG MY ramamingpastiens ofathd @drCefilm B3 tkines s hiested eached.

[ 0270] Therbathsgglegﬁ&es%%faﬁn?leuﬁﬁgtoresi st 2202 (together wth the
structures arranged above tThe photoresist) is renoved to finally result in

the dikordered PRITEFig242280 Big.2§ sh¢w2atdinid Morchemf@bdcopd rlgla%ésetnertﬁg ng to
n

Fig.23A to: Filg:23D _views during a pethod for manufacturing

i dentifi ca%@gﬁﬁ%aglﬁhé?ﬁz%?%fﬁgmf‘égwggg ¢ Fsthashafdhe savartheimbiodanénwént i on
wi |l be dederihtadon| 0272] Fig.23A to Fig.23D show an exenpl ary process to
forma disordered_pattern onto a substrate by el ectrol ess deposition of N .
[0273] Accor di nif2¥8] knnths abeio embedimentssrebitaim e fegoR8®, phass Yhsitdial € 2300

of Si is u iR SGi l,ysyer bl end sol.ution is spin-coated onto Si
2300 at a 2‘2‘?‘3’3?@0 ac%%ﬁsgr&\%%figrgﬁtlﬁy?b MY aYHHARS a1 ihecperftmsd. depan at ed

nor phdl ogyaltermative it itigors. tRSsubbRste rRF Q2 faﬂﬂe@om.sveatﬁer@en@g:ga%&iaﬁ%n@%gt vel y

P100525[ 0274] As illustrated in Fi g. 23B, the PS"phase 2309 is se
r emoved exemplary substrates are a polymer sheet, ceramic, glass, paper, wood, leather, textiles
or metallic substrate. The choice of the substrate may be influenced by the service
environment of the tag and similar considerations apply 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
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usi ng a solvent such as cycl ohexane so that PMVA 2310 remains on the Si
substrate 2300. A thin C adhesion layer 231 1 is then physically vapour
deposi t edwbabdemmertoby a thin Pal |l adi um_ ayer (not shownpcT[s@20Bloodext, see
Fig.23C, portions of the Pd-Cr film 232 arranged on top of the renaining
phase 2310 axamplef with aombglyic dessidadiin RvMAi hdki : 76] As
shown in Fig. 2,3%, Ni 232,0gIJiQs t hen depog%l% ggseb%ﬁ%{saﬁgmﬁﬁgh%g&éﬁé@ rate
2300 cover e82clen sydasiN)-ng portions of the Pd-Cr film231 1 into a heated

bat h of el ectrol i i Q0. . 7 Fig.24,a i g.25 show atom ¢

force mcr oscope%ggggé gpgthagt%éla%?ﬂqegi? iﬁgﬁeé‘%&e‘i}kxg’&ég%%wp groai ng to

the nethod electrélessssiatémy in therabaliertare exhmbles. HOWEWS:] O mh?%?s%]be*ﬂchﬁe%d above
y

enbodi nents related to the use of the phase separated polyner to create a
di sor dered PEyiF ex3apls. GaPPRIPR EINAE o5 PIesmRERgradnetakcemplax pesomesor ve t o

silicon, theegiil | erj al .. ]l ndeed,
exenpl ary substr glﬁté@tr%r%g% OEEP; %%grﬁg r{g%tth?sq§él%talg' %:r,tﬁgcl ‘g@ls%gﬁféer M%Bg
| eat her, t eftweitrask, ibis prefeadnitinktoshays tarfitrethafTisdesshbare 0@ hidrbRcRuPidaRR] MY be

i nfluenced Ry .t servi ce environnment, of the tag and simlar considerations
apply to thg%lefed%@w@i@l?"&fmgpﬁ’ﬁe@%s above. [0279] The overlying filmis
in the above casg2Bit] ThisphocssSiahthdindlenthedTR Al BliMo 20 S5 0@
conductive Iaye_rgl. Tlhi S trlr)ay be any o?_her magneti c (r)rat e??dé:?&a%a%fggg S(%%ed for
the pr e oudessribrshli andnmay (teoporaRinag|with FeanyCrf thy ottrer adrhlendimtity ealreatier i al

i f sonet hing; LG field is preferable for.defection (e.qg.
Cu or Au ifgggsg%’ .f‘;ﬁg’ﬁg"r%&é"@g?“ ﬁlltltcl:pg?ye&ﬁtg? & g%tg{rﬁ]f Ogéecmtﬁﬁlﬁ’ F@‘Lf‘b?ﬁ-i n ot her
embodi ments) . |t [0282)alnsall pHERi dboee leboQifbnAS tﬁ$ﬁnﬂﬂﬁ§§cz§?9@'&ﬁéih@é}ec?]?&hm que

Wi th parti c}les, so that one ?f t he pol yner phases is preloaded wth tine
particles (P¥&at M§YLRILGRIEH 3y 5o that dhe aptapleteatoving, theptagffzeralthg object

m cronet er gisRRt & AffectGE SdARHELATI LBV 1ol thSt it i he nphase, and
mgrate under surface tensi das g%/l\t/girnd%y%q‘hﬂg e 3 )émrﬂ]ieal %%J%H%.tﬁ{eego 19188t ed
bet weer % hecqsredatesswith theiotigingl si@uatsreqlieis mepns thatlirgiag de reatbvara tag ate Of

particles i hiev t hat can etect.ed as described in the enpbodi nents
previously ?Pg%ﬁﬁﬁgﬁ%@%ﬁ%ﬂ?r}%‘%}? eﬁ“ﬂﬁd‘r‘?&?‘?ﬁoﬁsﬁ?&%- head in the case of
usi ng nmagnetic of028319Dadel thélehtification layer has been formed in the manner described,

a section can be cut so that it is very thin in one dimension. Such an 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] 1t is possible in the above embodiments 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

P100525



particles such as Ni). [0280] The film has been described to be deposited
by PVD, electroplating or electroless plating in the above three exanples.
However, wbi2soeney22al so be achi eved by, for exanple, evaporaGzemso@iznting
or spin-coating a netal-conplex precurgor or nmetal containing paste or

suspension. As this is the layer that will define the width of the track,
it is pref dength isedle)tandrthe somplekitynof Hwt disordee §partitiarsizeOGuriation,opret ahapet hi ck,

and preferabl stll bo er thick. [0281] This process can be
i npl ement ed"af1 4?&53 &l%qefnt)ﬁ%egiggé as previously described, and may be
combi ned with nqmspfn {s"Bnptehan tREABENTBRbSdiRleh@aBY sﬁhﬁlﬁ#@sﬁgt tHeOffackxarnpl e
in a multiplayer stack, as part of the object itself, and"so on. [0282] In

al | of the caesisdbyesnposing s thinnesidlimensioncofethe muﬁeat@ndamesf Efdp@rwhchaate a

very thin r ot hat renvi t he e obj ect
et ur pe o8kt Blank B The et Rlind UEn ke ORHRY, Afkind od B9 poi il B
si gnat ur e necticdngean aﬂglrel’@baisﬂﬂe \léts'fsﬁllttﬁ@dééirbﬁlb'ﬁﬁhoﬁzl Widet Uf the tddk SvillBRNs t hat

trying to reppve a tag and place it on another (possibly counterfeit)

obj ect wil [& Yedoeofﬂb%|V6We5hﬂﬂle2’8?§]glf®n‘35@stth§ QSRR ja8dt S0t leasteangiess been
formed in th %téfﬂﬂﬂ%‘ﬁo Jeh%%e RE T B0 157 e G8dful> Bud Q@éeé bt 8. oge’y
thin in one dinension an enbodi nent |s s Q. oW ng

! Sye { _seq u?hgmefmmlpngfig:gtldmgis!mgtm il Ddhstrared :rﬂmgrﬂ mpa?ng.ﬂﬁt ?lgujs amc)il h

i dentifjca r san ween e lo ayer an e

upper ﬁgyerj@g@f%}&eléﬁeﬁlSleq‘éﬂlnf’ec@%%ghgg g et Eﬁﬁ%gﬁg"%@gleié@dlcmé s cut

and i s adheufhgliRead702DD 2600 (see Fig.26). In this respect it is noted
g

t hat suitable techni ?ues or exanpl e di anond knife mcrotony can cut
ultra-thin slicd928f Igheesbiont ewbodintents, s distlonethtonerate snformatip wighin

descri bed ' thicker in.section,
and so theqﬁ{]?h%keéfwéﬁ ﬁéﬁ%* (k)})rgo'?@%{’ %Q&Pﬁ Sﬁ"%kﬁ&gga%fi I}Oﬁtéonl oL fat

conpri ses tsheh thdethici tfack d¢ a@maﬂemlgmesd portiof @fer fip edinRoérded dFainhatioae! ow
100 m cromet er [.0284] IS ssible in_the above enbodi nents to scal e

the |ebal O sBiYfS ?chldéﬂ%ﬁ} ‘{tﬂ"é‘géh srales; ofribe dsordee to theninfarmatien.on
llayer and agsogb@ligtheld xf%'f td IQHQH ésas%ktﬁatg%}%?rﬁas Bg?&%@mﬁﬁslgtrl Ipay

i nformati on on a gi ve engt h scal e the di nensi
(smal | er sdwlstored.sBrsier simlanto a bait cadecthe dagnamy & & nfagnetit stdp ov\eebinarygi ven
number system. Such an embodiment is shown in Fig.28, in which magnetic particle
domains 2810 are physically deposited intermittently to correspond to the bits of
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.
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P100525l ength scale) and the conplexity of that disorder (particle size
variation, pore shape variation, and ot her degrees of freedom. [0285] It
i s inpliewoioeidre2above enbodi ments for sinplicity that pchasczemsokonz eat ed
by exposing the thinnest dinension of tie identification |ayer is

erpendi cul ar to ne ers being considered. However, cuttin
gnd}o or polishing [{){@] 2\ e}&lf)'rl%h hea IG%F @%@ﬁ@eﬁ %towg%gif%rr@twasn éetmlls |ofpamc1es ]
desirably nand (m\mgnbtdt thatetial fealéy é}ﬁﬂle!{"‘té bthRe eﬁﬁé&{hﬁl\éﬁg | 3)’3 1??\% el ré @lgal | ow

angl es does i not. occur, and so at |east angles gtea gr ees
to the pl ané’PB?a @pavityhpecivity of peeicles to Iputvidmnfyk ea opflcdiQJaBGodB?@'[tE%Sﬁ@’r

preferenti alghodBlig: & IIustrated in Fig.27 showing that slices
2701, 2702 oli‘ng lﬁe ayg{ru%stgé%er{nce 103, 104, 105 are cut using different

angl es (3 ndi cat e0289] Wittt referehic6s FRASPA 2 7%3ng &Q@&Gk%ém aE%?dlgg $ithe

enbodinents, it.is.disclosed to |locate information wt
(ei ther thr SUGRER IS drschiPechi Fheareading) deydes gwapxe@spmtqtcﬁolohm éind f@r asuch

t hat thetra&kvhﬁ@lg Wlth recor ded

i nf or mat i on one Thi sl%laist %‘qer?:%)c%gﬁgerl ng)l %‘féﬂ? t eeﬁ"(j ‘?f‘§é‘é"rpé%d tethayee

di sorder t otfteh@ad-thﬁ@d 004 dnrc,atetihaxsthatiﬂimlo&i Ioﬂgh@@li‘)t F010hght GBEHkL, SRALES SO
that, for eﬁs%mooﬁ%ﬁts o% ormatjon nmay be stored. This is Ssimlar to a
bar code, F5hed s0n sading glements (ngtey fg5 %ﬁmalebrh@éurythmabepf sysdgnetic Such
an enbddi nesignls SHeOWheddind™ | Bled@nt/dN h anticle domains 2810
are physical |y deposi tgd |é;t efm ltlt entmllcfobgg%%glg%rgn fI%Ct{Vﬁe BRsropic

i nf or mat i onMPERAOTRFIEH et @MB),sgl@nTemagmtmmmd YGMR)greadinBadleBOR€ or ALy

identifies On . the finer scal e show ng magnetic artlcle
el enent s 28%00@& Bﬂg&fe‘égﬁﬁ 48¥ BB SV%@mﬁﬁ‘?&g@E’&f f??‘@\?géﬂf‘éh‘?ﬂsi’ i 1D¢?Eedjet ai |

wi thin portmoth; ead-beml 8004786 @i pd drtofipadshine M'o@ttﬁg t?zlch“?\tsugh% [0287]
Anot her pggsggctﬁrdln tothelnventlon is simlar tot eabov
rather thant 18o¢ G TEHHNg Slegrenhcan bepgrranged| abstagtiallye prpysdiadir sd IthlaCt ure,

an ext QBdedmﬁﬁé}ﬁéd{llépgﬁObﬁ%lgellﬁ&“e&rﬁztquggloggéﬁd %Qrgw ?ed i n whijch

magnetic orientation is witte Y £/76e apppiegt of f
1-portions 2B Q)ﬁredﬁecardaﬁgt) leospaibing diuidentificatiohalay@d] G s thds § Qict he

ticl t larly well th
par ol o doneoig ok adihd 88" Bhaihcrien Fandien orh e deipaoh bmerim btger
| ength scal lderdﬁicaﬁéreliy&yuﬂ iDeaslethiBule e 16SR18! TSRS Sl s 1) L1 e

noi se.
the read head 3004 reads the fingerprint. This fingerprint may then be further

20  processed by the reading device 3000 to obtain the signature. Note that the reading
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
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Fig.29 illustrates an enbodi nent of the invention in which this concept is
real i zed. P100525[ 0288] Although the above illustrates storing information
in terns wo2perdt7sRbes and nmagnetic material, it al so appcirss2003/004her
enbodi nents, such as nodul ating the opyical activity/reflectivity of
particles to provide for an optical bar code with a finer fingerprint
structure treasing deviqe0i2 @daptenl tohsendftler end sighatufe or BAkrprinteadhd@nify ds@ 3000
according t e invention.is described. The reading device conprises a

sl ot 3010 asgc’r%%u‘ﬁa‘n}“ﬁ ‘Sf‘eé%h\/‘éﬁf’f“c?ﬁ‘&ﬁ V@ﬂbtﬁ’ﬂ“@ﬁﬁ? §gRYESy | Afraessaseanpild hi
addi tion, e bease(for sxannp! Rk 1@ thavsiihNeevie dde'?ﬁﬂ?g lesk.at the
bottom of the slot 3010. The reading el.érr%n?w(?ensor ?g%glagcr Cl%ggbcﬁeﬂg

el enents (Aone, thusridentifyipg andion autheniiceting thesteg of the nbjgoe Othersiign ! thet he

"r eadi | " t.andarnd inductive, ani i o
oot o oo PRRBE e RAN ety R iEHaRh oo UGy 0% 1Tt e dbtinsdesitsries or
they coul d (deo)dagted anreotiNedr fad SEP pe- o616l réfbrefBISBh AR e tgé&!og?h .

W (0]

nmet hods) |%}é§)®%t ed in the read-head 3004 so as to enconpass t

t he track. own in Fig.30A the reading elenment can be arranged
substantial ly pegiegngiL8barantiGi SRR n object to be inserted
into the slot 3g?LO.PAcgccor iarrllgl ;%'I’%r]?g%\éan ob?x%%}p?essuogﬁb%ggdé%&cg&mﬂ@éﬁd 900
conpr i si ng been fedeetitd praaticeomd| readeoved 63 hutaltedtidiesint laBsHitoR X RAS SFigf SUA I €adi ng

the i tifjication features fromthe thinnest di mensjion of the

i dentifica f|1%V‘r'ls 'Tlg%gg?f%ﬁgt‘t?'sc%\?g%e ?‘Pﬂ"o crefi-cardogizespleminatecbplastiniéand

el ement 3012 whitht the theempEdE F0R4odcBa T Phd i s, fingerprint
may then be further p%oclél?sed by t%{ee_ rceb}(}iwrl% %lgékgge[ed %8}8"‘_% -({);Q%bspgﬁt?ﬁ%?he

si gnat ur e. PRétielamieated togethen ghtng abewti 2 emnay chruint sizer amibingeriedebeavaanEor f or

moni t ori ngy JOsL U he tag or track as i asses through the
readi ng devaltyglg - ané %’E)a??%g enkgﬁtelcaég%ggf é%i%’?lflatfllgr T@B‘%Qﬁﬂﬁ%‘ sgnple showmiin f or
this purpo¥ig.3qRaghprises tywo piccetost, willee leagRelivi LHEMiREL ta3ABRsHBYhEK e
conpri.se suitable r.olc ssi ng nmeans ( not showng% to conpare the signature
from tte f &S PHECE aﬂls%‘gedt Retweehdhery aadeghipd tagathera Theeleather dabel
reference GamRR)W AscAul BesBERELL Lo 00,13 b8 2yt hent i c,
if the si gﬁs‘gtﬁ%&g re%d flrlometshe cr e%flftt Ia%gr%(%ﬁg%ﬂ}l%]%?&gfga%écraély%éﬁ% #é’g‘
pr e- st or edsangffles bansebeshgnead uepeatsiilyl axisrelinbly asipg edsbve reaiaedhidar gsiigd d. | f
th t | i | { i te d t di ith
e P ot Sl AR St bP B Sla B he a6 hifasthard W Sspocsally Tor
magnetic or electrical reading of the identification features the track for reading the

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-magnetic 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
isometric view of the resulting tag is also shown in Fig.31. In this case the
identification layer 103 (with dimensions 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 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
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readi ng device), the reading device is usually adapted to receive the
pre-stored reference signature fromthat renote data storage nedi um
However, wonreosusszbl y the P100525r eadi ng devi ce i s adaptred/scaossoehit he read
signature or fingerprint to the renotesglata storage nediumwhere it is
conpared with the st&red signatures. A nessage woul d then be sent (for
exanpl e, bRt Rits foothe dpagnetic Hagarpgt thettiaireadny b freadingadesticeneidt bempvddund,

t hus i dent |glyrzg1geﬁgg( or authenticating the tag or the object. O herwise, if
the pre-store eference signature is stored on the object or tag |tself

t he readi ng devil8293]Fig.aR shywsalapiseskction 06 Ehrée 1 er fa g%@cérﬁin% 8" St g{
reference si é@tur%fr m.t he objg_%t or taa 3005. [0291] Fig 3 Fig.
30B show t & By ipvegtiony drack klRqs fhemed Hemnthe exkposad thmqestactl ce
and read ovdimeRi6n Bfl r or est 3CA sho

tagged identi ty car dmigr%@?m%ﬁg)r%r%hge @gcrlgéﬁ ¥'i(i:‘staef‘ esta%«%‘%cgrﬁoﬂﬁf%ﬂg Casti c

card in whiteasktlHe i 1@ agﬁhekbmmmosesmofetnmgneshapedmrﬂaml earthdrie aRdropefgseen two
sheets of %%'ttg /i nat e rg’ t to about 2 cmx 1 cmin size and

i nserted be ween rtnhe ISR ENG 12 ‘?rlsié“epil%fs‘l ithe s thigkpessar Hopvever; ittis now

| ani nat i ng.cléhhehdt aatdteny iR witls B Whbrbpridt

wal l et leather. with a Sgl mlar ta ?%Rraggl %lggﬁaﬁggg%vqe%[%%ﬁgeg%\é@}l%% i cI es)

i nserted bébvoBBcTPRR{Tamdthe | trasky ¢ tigre lﬂ'hellltead:lbmrthhaﬂel trickamay & i S

al so abgut and remai ns nlcall fl exible.

Bot h sggplééﬁﬁgég% gg%ggea %S%ﬁggﬁﬁﬁp¥aﬁﬁd Wﬁﬁ@ﬁﬁﬁﬁl h©S§“§?b§hﬂéﬂder

whi ch i s alrealirghdevice mntweemaﬂmt}mgaa@\hs de fehding 3thent RS bE YR az{ﬂ?l%e%
illustrate thﬁthg$e0|a %@f%é magnetic_or electrical readlng e

i denti fi catis Ropesdhe identification fayer ofadag agokipes of terinvéntivat i on f eat ur es
does not have to be visible to be exposed for reading but can be buried
within the object or covered by a protective |ayer. [0292] Fig.31 shows the
formati on of a one-layer tag according to an enbodi nent of the invention.
Here npgnetic or nagnetisable particles 3101 are mixed with a non-nmagnetic
matrix material 3102 (this matrix material can be, but is not limted to, a
polymer or netal). The mx flows froma hopper 3103 down a pipe 3104 and is
extruded and/or rolled using an extruding/rolling mechani sm3105. An
isometric view of the resulting tag is also showmn in Fig.31. In this case

the identification layer 103 (with dinmensions a, b, c) is sufficiently
robust so as not to
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require supporting layers on either the top or bottom surface. The track,
110, is one or nore of the thinnest edges of the tag and is of width "a".
As in tagwouséengsizeo or nore |layers the nagnetic or nagretriscatlsmo@azti cl es
at or near the surface of the track P100525contribute to the magnetic
fingerprint that is read by a readi ng5evice that is noved al ong the track.
[ 0293] Fi %ﬁé ;T 0SS- section of a three-layer tag according to a
further |nen Bt'Sthe invention. The track 110 is formed fromthe
exposed thinnest dinension of the identification |layer 103. In this case,
the tag sg&%agg ant aining the track 110 is a shall ow non-symetri cal

v- shaped stifigation fagr Abidentifyingtappbibtoanhicib dtetidentifRdticnapeidyiveg | ayers
are not ofyfhgssame thickness. However, it is now clear that a reading
device with an’appropriately shaped guide is able to reliably read the

f i ngerpr i suid ideptifi¢ation tagaoknpriciug tah édemifieation 14¥ek in Qﬁwﬁ'ré‘a‘i‘iﬁbl%ﬁé’%uﬂt"@gncﬁ] ack nmay
be contai in a surface with virtually any shape providing t
suitably @ﬁg‘ﬁeéc?f?g’%‘lgﬁirg devi ce can be nmde that all ovvs t he readi ng eI errent

to be passBéel PRgkihErehd ; catl r of a tag
or object of “the | nventel é%&eﬁ%%tngg&%?}%@?%}eg?aé Osgs m.“test a\‘ﬁn‘?“&éﬁtq fthecat i on
tag for ilderfificatipmipyarsuchihetst least sdme bl mét&:adﬁﬂéltdehtlﬁ@dtioﬁffedtﬁgs BRYonRe
attached, enti.fication. tag conprising an identification layer in

whi ch read %{”ggﬁl@%ne?fi?blecgf"f‘(?ﬁ‘dft?g{‘ur es are located, wher ei n a track f or
readinng t beThelbiitifidatan ia %@cé&&hgt&aaﬁp%ﬁéelh*ﬂse tag g% 25 of the
identification Iayer such that at |east sonme o ere flfication

f eat ur es achablg tp mmcmgrhmldgntuf@éaamaeatﬂmmm of the &almres?are'BhB/

identi fi GRLARNLF, wh tag i s adapted such
that it is att ac%g%?ggb?%ﬁj%rﬁ% 0] ec démﬁlgl(f“a‘gtﬁ? ﬁe@dﬁ%‘og T.at | east sone
of the features are only neaningfully readable fromthe thinnest dinension
of thel cat.i on | ayer The .identification tag according to claim1
or éergth ‘ieﬁ‘ghf%ﬂj’n&%‘lﬁ?@ﬁ tg clerrig Whespe tha taeegudtisona caovering t he

[ dentl|5f| QQgtIdr@.Haﬂlg'éM% toﬁoftﬁ@ﬁiehgﬁ&ttl'oﬁ'l.%@t' on tag accordi ng to claim 3
wherein the tag conprises a layer strudcture wherein the identification

| ayer is arranged
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.
20

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.

25 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.

7. The identification tag according to any of claims 4 to 6,
30 wherein said layer structure further comprises at least one alignment layer arranged

between said bottom layer and said top layer that facilitates the alignment during the

process of reading said identification features.
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between a bottomlayer and the top layer. 5. The identification tag
according to claim4, wherein said |ayer structure conprises at |east one
further iwenvidizerbi on | ayer arranged between sai d bott eorisayers/and2 sai d
top layer. 6. The identification tag according to claim4 or 5, wherein
said layer structure conprises at |eggt one internediate | ayer arranged
between said identification |ayer and said further identification |ayer. 7.
The identification tag according to any of clains 4 to 6, wherein said

| ayer st ture further conpr.ises at |east.one alignnent |ayer arranged
bet ween %‘a 18%?%%%?’5’%?“?&%‘“%%%‘ytogﬁﬁfrﬁiléfo ?’hat facilitates the alignment

during tRBeRiMGRP& 16t dSrﬁﬁdéﬁiﬁicét@drﬂla&éi‘%Bﬁfoi&&,aétil@a[ktf Ja@furality b905258. The
identification tag according to any of clains 1 to 7, wherein said at |east
one i dentapdpmbit digAbptg] particlsfpri ses, at least in part, a plurality of

randam y distributed particles. 9. The identification tag according to any
of clains 1 to 8 wherein said at |east one identification |ayer conprises
a pl ur al 9.t Theotlentifivdtion g decvbding tt &g ofetanas 1 o ® magneti sabl e particles. 10.
The identificatipn tag according to any of clainms 1 to 9, wherein said at

| east on¥DEEFENTG Atdeast ens ifenpdication iy cempEsss|apluralifyofgandogy diatjbuted

distri b”ﬁl%gné%ﬁ'lﬂ'ﬁgghé’tfsaﬁ‘lg%aﬁ’ﬁclés‘?m conductive particles. 11. The
[ [

identificaltion tag according to any of claims 1 to 10, wherein said at
| east one identification |layer conprises a plurality of randomy

di sty bu opti cal | ctive particles. 12. The identification tag

acco]rdqi ng&t eéﬁ?ﬁ% atklcﬁlgt% B?CQE}E%ES’ @V&?ﬁlﬁfm%m’gi n the identification |ayer
conpri sefhsrefPdag dtdéast@ledaéfichticiMajdi@oMIpALHR a%ﬂﬁﬁ!i%ﬁ é%&hn?h&gm&ﬁed netal s,
ceram cs, polt}l/rrers and conbi nations thereof. 13. The identitication tag of

cl ai m 12¢ongyetivg and{assemigpeuctive patilesragnet i ¢ naterial sel ected fromthe
group consisting of Fe, Ni, Co, their alloys, oxides, mxtures and :
conbi nati ons thereof. 14. The identification tag according to any of claim
8 to 13, 1 Wikrddentifioatigpang acbeindw@\aay af claims 1 to 10,

15  wherein said at least one identification layer comprises a plurality of randomly distributed

optically active particles.

12. The identification tag according to any of the foregoing claims,
wherein the identification layer comprises a material selected from the group consisting of

20  alumina, metals, ceramics, polymers and combinations thereof.

13. The identification tag of claim 12, wherein the material is a magnetic material selected
from the group consisting of Fe, Ni, Co, their alloys, oxides, mixtures and combinations
thereof.

25
14. The identification tag according to any of claim 8 to 13, wherein the particles have a

largest dimension of between 10 nanometers and 500 micrometers.
15. The identification tag according to any of the foregoing claims,

30  wherein the track that exposes the identification layer has a width of about 100 nanometers

to about 1 millimetre.
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| ar gest di mensi on of between 10 nanoneters and 500 m croneters. 15. The
identification tag according to any of the foregoing clains, wherein the
track thavoesmnserot he identification |ayer has a w dt hpofi/sghastooddd
nanoneters to about 1 mllinmetre. P10052516. The identification tag of
claim 15, wherein the track has a w dtdgy of | ess than about 500 m croneters,
| ess thanlgtbi;}lljti 1(%(% n‘i.crome{ter,s, | ess than about 10 microneters, |ess than
about 1ni crone g?n,”(ffm‘?“etégo FHawn 4hdvhergn thertrask iras @ madth bT lesT fan about 500

i denti fi catitiometedd) 1636 Gah 4l he f.oregoi cl aims, wherein the
track is cover e%a%y a&%flg?@gtlpgé‘ﬁ é}gg‘tglierr\gg.lesig’.anfﬁ%utiqﬁéﬂtcf‘?m%tﬁltsi lgps thay of

cl ai m 17, 2R A anigromegerpordessthamabouniitimgogerr i ses a material sel ected from
the group consisting of a polyneric coating, a sol-gel, anorphous di anond
or a dianond-like material. 19. The identification tag according to any of

clai n 4 15 Ti8,idenisicion ta@@ccbﬁﬁﬁgatm%Qﬁﬁhgﬁ?gg&%g?g%%%%ig %lq sel ected from

the group consisting of a plastic, ek is eat her,
gl ass and“ TGS BYANreisatierropdng.. 20. The identification tag according to any
of the foregoing clainms wherein the track is the only accessible portion of
the identification layer. 2 1. An object adapted to be identified, said

obj ect cob¥rlihsidegtificatiodea off dlaiamt 170 WhbR%Ethe bt/ bl e.identification
features a tﬁg, wherein a track fore?ea%ﬁngg?%gi%lq%énrﬂqs?sl%g’ﬁe

e l.qca
features sg;(eﬁbeggzﬁorq EHPFoBEsURE ofdrpoilonerisf conting, iadehpelf iraatphons diavghqi N such
a manper drhadiaménd-BashagRae of the readable identification features are
only neaningfully readable fromsaid track. 22. The object according to

claim 21, wherein said object conprises a covering |ayer arranged on top of
the identjigf i ion- | ayer. 23. The object according claim22, wherein the
obj ect corgr)ff)Plﬁggggﬁe;t-lﬁagl§réFagfff‘?fé?‘ﬁrt%a%%@‘%ﬁlﬁlsﬁﬁélﬁdwmrb'mithabbmmll@yer is

ar r anged coetprieen atbeiltiselRted 8 @B - r. P 10052524. The obj ect
accordin im23, wherein sai gn{ugslzglrlg%{dtguct LPrlaéﬁﬁ’oarﬂﬁzaié‘sceéﬁ‘mFe%st one

tg cl
further MereH st slas apd germbiaatians gleeof.
15

20. The identification tag according to any of the foregoing claims wherein the track is the

only accessible portion of the identification layer.

21. An object adapted to be identified,

20 | said object comprising an identification layer in which readable identification features are

located,

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 said track.
25

22. The object according to claim 21,

wherein said object comprises a covering layer arranged on top of the identification layer.

23. The object according claim 22,

30  wherein the object comprises a layer structure wherein the identification layer is arranged

between a bottom layer and the top layer.
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bet ween said bottom | ayer and said top |layer. 25. The object according to
claim23 or 24, wherein said |ayer structure conprises at |east one

i nt er rediwoeodcayerzoar r anged bet ween said identificati onpcageromsmdoEai d
further identification layer. 26. The object according to any of clains 23
to 25, wherein said |layer structure fuypther conprises at |east one

al i gnnment er .arranged between said bottom |l ayer and said top | ayer that
by

facilitates ee(’béﬁclt g'@lﬁlarilﬁg?3t he process of reading said identification

f eat ur es. whéreinl@d RbEQEH “& a. of clains 2 1 to 26, wherein said
at | east one identi ?‘t’ cat (i:tgfr?c’r]%a E‘?&ca%%ﬁ%&‘{,lﬂ%&r Iqeaification Ipyartarranged ural i ty
of randon?§Fasssaid bettosullayerandchidsop Rer. The obj ect according to any of

claims 2 1 to 27, wherein said at | east one identification |ayer conprises
a plurality of randomy distributed nagnetic or magneti sable particles. 29.

The ob; 6025-5&1‘3@5}*13%%@1%%cﬁfm@h%}l‘ﬁ 2 1 to 28, wherein said at |east one
identifi \(}gﬁi on |l ayer conprises a plurality of randomy distributed

conduct i VEIRE/SEId 1avserieentere compases at tehstlops imén&@iateﬂa?eroapjaﬁgéd @eq‘%or-di ng to
any of Clsﬁicf'ﬁex?tiﬁ'ca{i?nﬁagr V\Ager.gi n said at. | east one identifrcationy ayer
conprises a plural ity of P934 fushegidentifigationdayspt i cal |y active particl es.
31. The object according to any of the foregoing clains 2 1 to 30, wherein
t he ident2i6f' atliF.on Iayg,r conprises a material selected fromthe group

consi sti Ag" of® APEHi3RcPrdipg toany of chaima28 9 2510l yners and conbi nati ons t her eof .

P100525Witredn said &ePR ing.to any of clains 28 to 31, wherein the
mat er i al isra :%: %’te [ %%%?;203}%5?%@%?%6%%%@W@U@Y@mhg&d ng of Fe,

N, Co, DReteenanidbptiomdaiedani said oo uyes AN AR MEL)iA0Se hELeo). 33 The
! ' . . ent during the
obj ect aﬁﬁ%regg &Qegcﬁngasrz]l}/d iagntlcfjlcgtli(g?l fze?aturt e?s. 31,

27. The object according to any of claims 21 to 26,

15 wherein said at least one identification layer comprises, at least in part, a plurality of

randomly distributed particles.

28. The object according to any of claims 21 to 27,

wherein said at least one identification layer comprises a plurality of randomly distributed
20 magnetic or magnetisable particles.

29. The object according to any of claims 21 to 28,

wherein said at least one identification layer comprises a plurality of randomly distributed
conductive and/or semiconductive particles.
25

30. The object according to any of claims 21 to 29,

wherein said at least one identification layer comprises a plurality of randomly distributed
optically active particles.

30 31. The object according to any of the foregoing claims 21 to 30,

wherein the identification layer comprises a material selected from the group consisting of

alumina, metals, ceramics, polymers and combinations thereof.
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wherein the particles have a | argest dinension of between 10 nanoneters and
500 mcroneters. 34. The object according to any of the foregoing clains 2
1 to 33, wbeo&/orsi2ne track that exposes the identificatipomsiGaysrodas a

wi dt h of about 100 nanonmeters to about 1 mllinetre. 35. The object of

claim 34, wherein the track has a wi dt®3 of | ess than about 500 nicroneters,
| ess than about 100 m croneters, |ess than about 10 m croneters or |ess
than about 1 mcronmeter. 36. The object according to any of the foregoing
clai ms 2 B2 dhasbjesthrecading thenyt ofatdimi 38 €oYEr ed by a protective coating. 37.
The obj ect, [Raccorn di n&FL%.cI ai m 36, wherein the protective coating conprises
a mater i al"“SErB gy A # FRSRRUS upRteri selegtechfomfthe grop wnmsistingad e Ny, a
sol - gel , tHNOAIR 6ok i - 1. rial. 38. The object
accordi nga{ﬁg any o?f cl gégr]fsqn%%“?so&g% &ﬂg{r&éﬁl‘%ﬁhﬁéﬁbottom | ayer conprises a
nmaterial selected fromthe group consisting of a plastic, a netal, a

ceramc, t Lyl eat.he | ass.a C i nations thereof. 39. The object
accordi ng%%b?g‘%lggjg%ta{:ﬁ?éélfl%ide@&iogéj?aé‘f‘?r?ﬁ%?gbl to 38, wherein the track
exposes omhergin thepattzl@thald e ldrgBndibdeh§igd b%t{ﬂ’@é&?fq n%%?e%?é&% Soﬁe obj ect of

any of clai.ns 2 1 to 39, wherein the object 1s a luxuryi

engi neeri Htjc’if’b‘}?f%ﬁent, a textile, the packagi ng around an object, a seal to
a container or vessel, a credit card, a certificate, a bank note, a
security access card, a vehicular key-card, a passport, an identity card, a
| ead ¢ ang4. ‘Hire dijext tecording theany of tHeabkasiag cRim@2 M3 f disk. 4 1 . A reading
device for,readjng identificatjon features that are located in an

i dent i fi cabera {"Sg'a‘b‘f S‘éhe"@ﬁfeéé e idgntefication leyer has @, widt of abeatdi 00nademires
conpri si ng sbouedeiiMghegleenment adapted for reading information |ocated in an
identification |layer, wherein said identification layer is located in the
identification tag or the object to be identified in such a manner that a

track for i i. tificatjon features exposes the thinnest

di nensi onB%'sﬁ% hdg'?ﬁcégekﬁc_tl%l%%aﬁhgﬁu} %gf"ﬂf EPssau‘?f’l‘imbo Frign ebeat S8Q | east sone

of |11 1 exadabineterslizsd ihkh st 000 b, Rk abolE ALY of RRGARLS from
alﬁ)’out T micrometer.

36. The object according to any of the foregoing claims 21 to 35, wherein the track is
covered by a protective coating.

20
37. The object according to claim 36, 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.

25 38. The object according to any of claims 23 to 37, wherein the bottom layer comprises a
material selected from the group consisting of a plastic, a metal, a ceramic, a textile,

leather, glass and combinations thereof.

39. The object according to any of the foregoing claims 21 to 38, wherein the track exposes

30  only one side of the identification layer.
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a guiding neans for guiding said reading elenment along said track. 42. The
readi ng device according to claim42, wherein said reading elenent is
adapt ed fwo 20esadsz2g i nformation froma plurality of rangomsg2dismbenibut ed
particles included in said identification |ayer. 43. The readi ng device
according to claim4 1 or 42, whereirggsaid reading el ement is adapted for
reading the .nagnetic field froma plurality of randomy distributed

magnet i c4Pafhe ajess of anyl afcbdadms 31 $@a3 Y wicterin tHei abgict tra lusymyritem,44. The readi ng
devi ce according to any . of clai 4.1 to 43, .wherein said readi ng el ement
s hdapt EERETIR S MPALF L HETU A PEkeEnEatLBrED ALEFE 3 oAl 9 REOTBICE Pom o
plural it yeakl hapdarchd, dicetificb!L5hnk ABRUS bdWBityPRIERIcaRe IveRBAEkd V& ird,
particles included in said identification |ayer. 45. The readi ng deVice

accor di ng nagsparyanaflentita card, ailead framd.man elgednopicrieyise packageli arg m¢diagdisk. i s
adaptegd for detecting photons emtted froma plurality of randomy
distributed optically active particles included in said identification

| ayer. P410Q%2ky delhe forading iddanfication E0es that 4ro laaedah af idbntEcatioh t 0 45,
wherein said guiding elenent 1s adapted for nechanically guiding said
readi ng &georaobichiopeddetifiedack. 47. The reading device according to any

of cl ai . : : kR, ,said guiding elenent is adapted for optically
gui di ngng%lllﬁéé%dté@dﬁnbce\eﬁp@kg%@gal ong said track. 48. The readi ng device

accordi ng to amadof etdnaintrsdaptel] fooredding itfemedtiondadatedyuiadiidantidicatiemniaydrs
adapted for el ectrpomagnetical ly guidi.ng sai d.readi ng el enment al ong said :
traci{& 4&?‘%%34‘i&§flﬂﬁ°a§'89§%¥8f éé‘g‘i?fegilﬂ ¢ 1gent . afipn éﬁrﬁlker&ﬁi"tlt?)b?l& havi ng
a processddifib® arsuch o anaek th a treRTHACRiA el HOBRICR d feaRRA/Rposth gRat ur e
fromthe features read by said reading element with a pre-stored reference

si gnat ur &uinpgstidimengionof the identifigetion layes an sush atragnner thahatdegseeame of the val i d,
B R e IR
pr edet er m neda ghidiglinéans for guiding said reading element along said track.
15
42 . The reading device according to claim 42,
wherein said reading element is adapted for reading information from a plurality of

randomly distributed particles included in said identification layer.

20  43. The reading device according to claim 41 or 42,
wherein said reading element is adapted for reading the magnetic field from a plurality of

randomly distributed magnetic particles included in said identification layer .

44 _ The reading device according to any of claims 41 to 43,
25  wherein said reading element is adapted for reading electrical or electromagnetic
information from a plurality of randomly distributed conductive and/or semiconductive

particles included in said identification layer.
45. The reading device according to any of claims 41 to 44,

30  wherein said reading element is adapted for detecting photons emitted from a plurality of

randomly distributed optically active particles included in said identification layer.
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50. The readi ng device according to claim49, wherein the reading device is
adapted to receive the pre-stored reference signature that is located in a
renot e dawe 28dear78e nedi um with respect to the readi ng @evisceoos®odo12 The
readi ng device according to claim49, wherein the reading device is adapted
to receive the pre-stored reference sigpnature that is located in the object
to which hgegtealgeé{s gt t.ached... 52. The_ readi ng% devi ce according to any of
claima9 9 5 rgding fFHicqarEoTdingdR aay pelpimsdd 10 45 ur t her adapted to update

the pre- sibiefsh kGl HRDAE cRMBACIUSBLRY fof lchidid®y ui@RRENd ng L he
pre-stored reference s?%nat ure with th%?nr%%b&{rl%?gréw@iggé%gf redding clement
fingerpri ﬁlppsisgﬁéqagk-e. P10052553. An identification arrangenent for
identifying an object to which an identification tag is attached,

conprising an identification tag according to any of clainms 1 to 20; and
conprisi ng7 &Pheabiding ddviceobdiBing 3 thy SkeMilnkia§3s kon tag is attached. 54. An
identifi caHeon system for identifyi'ng an object,” conprising an

i denti fi cHOFGH faé@ suidingr dement tis adapjedofor opticaty guiding 2éidfreadingl eletrichy Albgg an
obj ect togMlpkglk said identification tag may be attached; a reading device
according to any of clains 4 1 to 52 for reading identification information
encoded in said identification tag. 55. The identification systemof claim

54, furth or‘rgq(d'g?i&g{.a data storage nediumin which a reference signature
obt ai ned Tt o Lefedife @ctaEdng fyanyroficlams défr 4%.i cation tag is stored. 56.

An i dent i whetd QM S¥&he Mefn@ht ik | f ¥ Lect. copprising an object
adapted to be iden%%iyfigd accor g%é%%kgﬁg%&%%a?#fuﬁ%sﬁ feggmlgeadi ng
devi ce acdemantdpngsaidtsackf clains 4 1 to 52 for reading identification

information located in said identification tag. 57. The identification
system of claim56, further conprising a data storage nediumin which a

ref er enced%iTheadading debicabsr@edihg Ry JrefeheAf®R 4€adi ng of the object adapted
to be ideh ed is stored. 58. Thé identification systemof claim55 or

ntifi
cl ai m 57, A& BPTACISHES Hears adapiedée medi um f or
15 - compare the fingerprint and/or signature from the features read by said reading element

with a pre-stored reference signature, and

- 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 predetermined threshold.

20
50. The reading device according to claim 49,
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.

25 51. The reading device according to claim 49, wherein the reading device is adapted to

receive the pre-stored reference signature that is located in the object to which the tag is
attached.

52. The reading device according to any of claim 49 to 51,
30  wherein the processing means is further adapted to update the pre-stored reference

signature by re-writing or appending the pre-stored reference signature with the most

recently read fingerprint/signature.
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the pre-stored reference signature is a data storage nmediumrenote with
respect to the reading device. 59. The identification system of claim 58,
wher ei n twe 2d@&v@s®bor age nedi um for the prestored referegrscaigraduuze i s

| ocated in the object to which the tag is attached. P10052560. The
identification systemof claimb59 wherggn the data storage nediumis a
magnetic strip, a nenory chip, a nedia disk, a hard disk, a smart-card, a
RAM nodul e or a magnetic tape. 5 61 . A nethod for form ng an

i denti fi caBi An idengfiéMioniadl@fiddnieni Y i@RAHRPIES! o Q. Whi ch sai.d identification
tag may be attached, said idéé:l{ne?it??é%ﬁ@@gte%gwé%cﬁﬁ W@lCH@nagpqnéémmagam on
| ayer in. atfAshed, 1 eadabl e i dentification features are | ocat ed, wherein said

met hod coppbs ] track for reading the identification features
fromat |eas %ﬁ%&g@g}é&gﬁaﬁ%&giaﬁ%‘ﬁ ngite.any, ‘?f??lalﬁlfértoggtmldt hat said track

exposes t hemphisingiasobjéct &b Whithised i@ntiBRidndep|d tﬂa?}?&tdi on layer in such a
manner that at | east sone of the readable 1dentitication features are only
meani ngful ly readable fromsaid track. 62. A nmethod for form ng an object
p‘%if}’(:t corgiri sing an identification |ayer in

adapt ed t 84 hen iddeividafil oF
whi ch readabl e i dentail?li? as%e?girhloqf%a PRI ACQLSOMEINGS wher ei n sai d net hod

conpr i sesa Blentifiggtian tagacéordiag to aatiMmitbe tb 968 fiaaLiL90. f.eatures .from at
| east one he,identification |ayer such lt %‘g]?%gg?%oﬁjf‘é%? ‘@Q‘b}bses t he

t hi nnest Sc?lg(?regﬁrsn?%cﬁhfﬁtagﬁ’éayil?féﬁtta?}fqdbati on layer in such a nmanner that at

| eastlOsonerealling deviceadalig 4 FELGat | tures are only meaningfully
readabl e from tg_hi s thi nnelggttbg?%#sl?%ﬁs %PR} %%%f deeaﬁl’}gflfiﬁr&’cﬁrlé%m} imfermation63” .
The net hdieadeddp spid idangfieationtags 1 or clai m 62, further conprising formng a
covering layer arranged on top of the identification |ayer. 64. The nethod
according to claim63, _5 further conprising formng a |l ayer structure such
t hat t he J5ddhe identifidation sysasnebf dlginps4 anged between a bottom | ayer and the
top IayerﬁmﬁSS . The met hod accordi_ng’ to claim63 or 64, wherein said track
for readifg Y KETPHYAE AHpiastorags mesium irewhichamefiterce siphataneoledas) Rbmthe 10

i den1bfi eefetenbe teadiap off?le‘?d%‘ﬁﬂﬁ@a&oﬁ%gt ﬂis Inest di mensi on of the |dentification
| ayer in forned '

56. An identification system for identifying an object, comprising

an object adapted to be identified according to any of claim 21 to 40

a reading device according to any of claims 41 to 52 for reading identification information
20  located in said identification tag.

57. The identification system of claim 56,

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.

25
58. The identification system of claim 55 or claim 57, wherein the data storage medium for
the pre-stored reference signature is a data storage medium remote with respect to the
reading device.

30

59. The identification system of claim 58, wherein the data storage medium for the pre-

stored reference signature is located in the object to which the tag is attached
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by cutting, abrading and/or polishing. P10052566. The nethod according to
claim64 or 65, wherein said identification layer is forned at least in
part by awpl2ueeal7sizg of randomy distributed particl es seatrisered/ 006012

di spersed on said bottom|ayer. 67. The method according to any of clains 6
1 to 66, wherein said identificationgyayer is formed froma porous matrix
that has gtle St.Some of the E)Qres filled with a different material.. 68.
The met hdd" ecdF KEHbSY&IR dclaimaidrehesein tie dira statage eiedive@isth ma@ptitf i cat i on

layer i sstigpDalhRelow &fp WmidRhRRtd Lops in said | structure. 69. The
met hod accor di ng % a%’y rgéf c*ﬁg{e’r#sm%}ldlts aﬁf‘,’a‘fﬂﬁaéa’eq ﬁxgéf‘}?dll@éﬁtaim@@aﬂqﬁ on
| ayer i sta®Enufactured using phase separation of an inm scible binary

polymer. 70. A method for reading identification features in an
identification tag, said identification tag conprising an identification

| ayers i n6 WA afetHod FeefdlRink G8 RddntiiEald Bl Sohiocat ed, wherein said
met hod conprjses readi ng,g Wi th ltlhefollr}g&(;g %’??%%lﬁ%‘% %OQF%%H‘%}CWS&%H fication
f eat ur esidFRfigalon tagdnayt sratiached; said idestificheioh iy @Apridthel AaHHBR afidlftay &XPOSES

the thi qge@m?g%%gmé%%%ﬁcéisﬁgi enti flcati on |layer in such a manner that at

| east sonme o ere 95 EQ19°81%df eat ures are only meaningful Iy

r eadabl ewhereim saii rethodedmprises i g ckah ' Loalong said
track. 7%3 A net hod _for I?eadi ng I%Identi fi cgﬁﬁgg%g%ﬁe%ﬁ?%%gﬁ”%bﬁ%t to be

i dent i fi%deaShone qder etthe idsntificationdayensuchidhatistiddakck expdsay i thinnsdpi ch r eadabl e

i denbi f idiaiehg : I ed . wherein, said nethod conprises reading,
with the use grflBgﬁ%éﬂgglﬁﬁg&fgf]éﬁéﬁ%‘,S%F%%mainfl?rcr}a?ti%f?aftégﬂ?rcgéhﬁflieéfﬂﬁbéfe track for

r eadi ng idemtificadon ferfuomtarooly arhningflly Radabl% BREESId Rl hi nnest  di mensi on of
the identification layer in such a manner that at |east some of the
readabl e identification features are only P 100525neani ngful |l y readabl e

from saié@. Armetkod ﬁiﬂ@oxﬁﬁhgjﬁrﬂ&j%iﬂaﬂt@tﬂgiHEQdfgltﬁfgﬁ,nsFaiaa (I)bcj)gg ccs)t%ipgsi%é%g K
identification layer in which readable identification features are located,
15  wherein said method comprises forming a track for reading the identification features from
at least one edge of the identification layer 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.
20

63. The method according to claim 61 or claim 62,

further comprising forming a covering layer arranged on top of the identification layer.

64. The method according to claim 63,

25 further comprising forming a layer structure such that the identification layer is arranged

between a bottom layer and the top layer.

65. The method according to claim 63 or 64,

wherein said track for reading the identification features from at least one edge of the

‘0 identification layer to expose the thinnest dimension of the identification layer in formed

by cutting, abrading and/or polishing.
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72. The nethod of claim 70 or 71, wherein reading conprises reading signals
froma plurality of randomy distributed particles that are included at
| east in wenbos7s®ai d i dentification |layer. 73. The net lrad/schoostoasone 72,
wherein the plurality of randomy distributed particles are nmagnetic or
magneti sabl e particles. 74. The nethod8of claim 73, conprising deternining

at | east @@ erhehadtRed £Lbdtd . tic field of at |least a portion of a
track, thereby obtai ni%%‘dgq??%bﬁég%?ﬁg’. 75. The nmethod of claim 74, wherein

the i dent Whereisaishidentifeatiaolapsriis REmad sk ANdrAby) ygmwgpg;,i ost

c
mat eri al (ﬂ ﬂ\% pglrte%, wherein at | east sonme of "the pores cocriﬁrg{g'n a
magneti c nater g partisles seatferedior disgersed o4 spidbat®m ldyer.ei n the at | east one
characteristic of the magnetic field of the portion of a track is highly
dependent _on the disorder of the identification |ayer. 77. The met hod of
cl ai m°76,67&¢ alethodvecatilingtaleny ofslaime 61 @ 66,f eat ure sel ected from the group

consi st . e Sl .shape .and orientation of pores, percentage of pore
filling, r‘gkr‘é%‘ Rt faeaication Ve s E‘é‘@ﬂf@tff%n ReROEPUSANalri thifehas ag leastsbme of
combi nat itheporeh Gilledivith 43iiffetoft miRied of any of claims 73 to 77, wherein the

di sorder is due to a feature selected fromthe group consisting of particle
size, particle norphol ogy, degree of particle crystallinity, crystal

ori ent at ig@NTh& i:cles. inter- tigcle spacing, magnetic saturation,
PSRRI BL o A PR L1 6)

and the particle _abl.t I'n ¢ tag, and combinations thereof.
79. The rvhenan sail idengifiedtionllgients MR odd by RESISkih o iBhs Ms%%“lﬁeg RQHQ{H%‘.“ ed to

a magnetic field prior to each determ nation of the at |eas
characteristic of the magnetic field of said portion of the track. P100525

69. The method according to any of claims 64 to 67,

wherein said identification layer is manufactured using phase separation of an immiscible
binary polymer.

15
70. A method for reading identification features in an identification tag,

said identification tag comprising an identification layer in which readable identification

features are located,
wherein said method comprises

20 reading, with the use of a reading element, identification features from a track for
reading the 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.

25
71. A method for reading identification features in an object to be identified
said object comprising an identification layer in which readable identification features are
located,
wherein said method comprises
30 reading, with the use of a reading element, identification features from a track for

reading the 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
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69
meaningfully readable from said track, and

guiding said reading element along said track

72. The method of claim 70 or 71 R
wherein reading comprises reading signals from a plurality of randomly distributed

particles that are included at least in part of said identification layer.

73. The method of claim 72, wherein the plurality of randomly distributed particles are

magnetic or magnetisable particles.

74. The method of claim 73, comprising determining at least one characteristic of a

magnetic field of at least a portion of a track, thereby obtaining a fingerprint.

75. The method of claim 74, wherein the identification layer comprises a substantially non-
magnetic host material having pores, wherein at least some of the pores contain a magnetic

material.

76. The method of claim 75, 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.

77. The method of claim 76, 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.

78. The method of any of claims 73 to 77, 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,

79. The method of any of claims 73 to 77, 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.
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