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1 Identification tags, objects adapted to be identified, and related

methods, devices and systems 10011 The present invention relates to

identification tags for identifying an object 5 to which the identification tag

may be attached or in which the tag may be embedded, as well as to

objects that are adapted to be identified. The invention also relates to

reading devices for reading identificargi/on features that are located in an

identification tag or an object of the invention, to respective identification
Ideytifeati astag) abjtetadapdsifos beddingiliahtifinhiiol fehintebdasadedides and

an identification tag or object as descrjbed here. 1 0 10021 Identification

technology has been an area of wi&&ﬁ?’é&d interest and development for

many years. Common methods of identification rely on the use of

read@B taﬂ?- Such tags range frf)r{:n sFrl%I njfjpbg[arsﬂ pologra S ﬁ%d. biect

machin -reaaea%]igs?ggégf’sel}lc asarcodes maghetic stiiped ahd Radig " ©¢
to Whedudncidtdefittticationg RialDhchipshedh thenvigiith shalagobydresodnidded, as
wel]lss Andmicron-sized seatiered Barticles atmigtoscopie 45sfalSo o 1o readin

3532 OHESGH the Main T8asons foF the Contnued interest in‘iden |}|ca ion £

devteehrfotogypdsnthedadidentemfdnaudsiahgelyratinbutdble to trdasditions tag or an
onj$ich hpve-been caried uLin 2 nanaecire manner, The 1gpdoL Mo ogs for

secure sys]t%ms ol transactions 1s apparen ‘For exampfle, there’is a nee
reatbnieliddnly fanatihenticatecp dvsated|id eoudwmnitScation &g & Otpesspattscribed here.

Certlﬂrﬁﬁf_s d’gg{%&ﬁ%n It%eéﬁlls%?ognd d'élv 5Snll%%nseesa as Wv?/}hgss read interest and

commer |a{ INStruments such a&ATM car S, redit carcfs, curré)ncy,
dewchemues afod athey iystismEntsmbeometierdiabtradsatcfiortsoat thy pmintlef use of

transaction, In another example, it would be extremely beneficial .to the
rea B e Ao IS B A 15 gty Hegars gaable tags
(suitermssuchdas, comgpetet disgsy@DERadw digitpleveyshidetdisksoiDIRIEPIochips) on
thez\]gsls%?ev %‘E‘élé‘]%o“%ﬁ?"rfeg’f%%‘ieiﬁﬁﬂé?d 'r?nx%n@&%'aegc%%{'e‘ﬁ('ﬁ&r“t{rc‘f%rea%r%'c%scopic

of great commercial value, such as precious stones, artwork, an
scalastiques, are transacted, it is vital that the party receiving such articles is

ab'e@ﬂscéﬁg'%fh%de@% QAN %”%EJFSﬂ?@‘CQB%ﬁ%%%H‘gig{e‘?gék- M 380 ication

common level, there is also a need for an Inexpensive and re iable
techngheticationisysterocfof drapgHysichl ottjduttabie tesdssarhane which have been

' ' rified 3 S nily-Co %HY ' ili br S
o B oo o angacrons i
aprarendesmrisadrimibdfotiowingeed 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 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, 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, there is also a need for an inexpensive and reliable
authentication system for any physical object that needs to have its identity verified
subsequently. Commercially, this facilitates ‘brand protection’.

[004] Several methods of identification are known and are described in the

following.
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2 [005] A well-known identification method relies on information

encoded in a magnetic stripe, also known as a magnetic barcode, as

found on a credit card. A magnetic stripe is typically made up of small

magnetic particles set in a resin. The particles are either applied directly to

the card or made into a stripe on a plastic backing which is applied to 5

the card. The stripe is encoded by haL%/ing regions of these particles (e.g.

iron particles) magnetized in a particdlar direction, i.e. polarity of the

madieés¢ partictdiskinothe stiipefisahangedhodakyicto definfohitstoh encoded in a
mairggtgma}tion. Bl¥ clg'?n‘ging the directtio of the en dir;p aloné} t(fll Ien(pt of .

e Stripd information 1s"whitttF and stored o' the Stipe. This, " e - masnetie
strijgtentifrpatidly ntekmatiofssuthnesactisgraaicles nttnumbeyiis Titst particles are either

rogrammed into the .1 0 magnetic stripe by a write head, and . . . .

op I o i B Gt o S Pl Hgags applied o
the TdaeduSdrei s tilipe wsecifted dl/ tahingtheegensighthedo qantehdsofechitiréor particles)
R R S e S e Ea R g e
chasigethtocel bndoddtdienbaded infthenatagn&ic dtripemgathbdiemyed edshy.encoding
alof THETT0rG: (e Madpstic Media is; 5 prong (o coruptonwhenbe, e hus,

n%agnetlc rpe is roungf into close prOX|m|{y with magne?lc ﬁelc}s.
idef0ichtrmthenfolimatiog, pridr ast anude feldwitidemifioatiofideyiogsailined into the

mentioned. [008] Europe atent application E 24 242 A2 describes . .
maf AR e AR SRS ST hed BE et PR suipe
withrtickadtheado3ibio nscofinthioh aneftbd by dadiag dhesedt ol gnovidie@mamnigoechit, for
exiEHI Shier o (I9SL LR RATRALNERRRAIRcI086R Rerpdl-card made

with @ number Foptlca} ibres sandwiched in the card. The fibres intersect

opp e edgeb of sharsardenizheacrdmniashionto bromide eharigmeture and data

[ re of card when light isdirected into.on tr ifted .. .

en B R e D e RO hcaia i
proimgéonationl gardrnathplivagiost V40187 16 Sdddgtiestrlvdss e psextially whigh magnetic
feg@me approach as it discloses an object such as a bank note in which

continuous optical fibres are incorporated, wherein these optical fibres

havé0Vd ehd therfeatlesvvigicinave ptacedia drelddgé oferkidiobjmat. deorces will be
mexﬁg}‘lig&tion of the identity of the object, also the object of WO 87/06041 is

thus 3 0 illuminated from one end point of the fibres and the light that

travé®98hrdigionbenaptient fibpbisatvediP bR thidesdndcenibet rastonT heagnetic
rodﬁfﬁ%é}%ﬁ%\!&?ﬁgg 8?&%%?&%%‘1‘%%%‘?{%%?&%‘%%QR{&%QSP&HW are then

Iy! optical fibres are embedded in an insulating

read and used to provide a unique signature.

[009] US patent 4,682,794 discloses a credit card made with a number of optical
fibres sandwiched in the card. The fibres intersect opposite edges of the card in a random
fashion to provide a unique signature of the card when light is directed into one edge,
transmitted through the fibres and detected at the other edge of the card. The international
patent application WO 87/06041 describes essentially the same approach as it discloses an
object such as a bank note in which continuous optical fibres are incorporated, wherein
these optical fibres have two end surfaces which are placed at an edge of the object. For
verification of the identity of the object, also the object of WO 87/06041 is thus
illuminated from one end point of the fibres and the light that travels through the optical
fibres is read from the second end surface. The British patent application GB 2 099 756

describes a telephone debit card in which optical fibres are embedded in an insulating
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3 plastic material. The optical fibres extend between two edges of the card

as light transmitted through the fibres is used for validation of the card, for

example. 10101 US patent application 2001/0010333 describes

measuring the effect of light guided through credit cards and other

planar/laminated structures and detecting the unique 5 pattern that

emerges at the edge of the item. Thisg reference also considers the use of

predetermined patterns and random patterns of such fibres as well as the
plastite ahofeligiht Jtattepngalroiibepacitendnddranspanent edgisnsfialgenardtens light

atterns for identification.pur es. ... .10 I11USP ent 4,218,674
e P e S P BT E oo s
matéoiEl} o B paeanspficteitifying120000§86t descril@t AcTheiRETe effect of light

coifERIaion WO2904013735 desgribes an Identication meanp At v unique
printe u%mg, or examplfe, magr?e P EATYIASTS YL Wi RS PRie ot
patpattaing amtkigs raednrs afgeriinctseacerityThierragtienctoadso alyjesidirsathe use of
ixellated.form, like a bitmagp. 1510131 PCT ication WQ 87/01845 and.. ..

e AP0 sl L R S A0 B
scatttanmg dation @faqrdond fitbaespascat megns ot creatingta pigteahfofor identification

authentication. 10141 European patent application EP 0 696 779 Al
PUIgEGisses the use of random patterns of magnetic ink printed on the

surf§ELbf aibolbjeehsudl Hs W érattisardres B 10kaiuEameptart petediri Psurface

impeReaions in maleaases NsLandom, distibution giipgrticles on a card
measured over a surface %ly elec romagp{el% scarfnmg and then the

signfxlizé isThek@d 1o appheatiory BHip ZW41@1 328d. descli®d6 arElopdantion means
oo L L e OO e U 00 B,
andPGh apgcﬂitsatiﬁmW@g)Sﬁ@&ﬁﬂ;@EfetateB’m%eaynehbﬂbiméq:riﬁ@lmmtﬁ)rm, like a
bitmap.

[013] PCT application WO 87/01845 and the European Patent EP 0236 365 Bl
disclose the use of microwave interrogation of random fibres as a means of creating a
signal for authentication.

[014] European patent application EP 0 696 779 Al discloses the use of random
patterns of magnetic ink printed on the surface of an object such as a credit card.

[015] 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.

[016] 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.

[017] 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.

[018] 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 data.

[019] European patent 1 031 115 B1 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.
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on the surface of an object that are interrogated using an induction read

head. 10181 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 data. 10191 European patent 1 031 115 B1

discloses the attachment of magnetic particle 3 Ofingerprints to the

surfaces of documents, and to read the signature and cross-reference it

with another attached label. 6201 US patent 5,430,279 discusses
metipaiy aMSCipaltk'ttﬁ td,@lémﬁﬂﬁndlmﬂmmimédl(ﬂsingld cbieckissimo detect and

the m ter In me etlc str 10211 S atent
o e TR B T e B Gt hERERSr o  a hgue
patt¢p2thatis pamam(wg aXintisldsssshianneto fantiarddasspeihakiistic material as
a u?le(é):urlt agg St %n'{ 1S WL % é Lg%{eqtaéérs %7 52? dISdOSgS trclﬁalrj%sofo 1ts security
We'St ipes, one FECOTU: ermanen Improve security o
syscand. 10231 US patent 6, 254 002 Bl dlscloses an anti- forgery

o P 8RR R T OSSP e
one:pqmmarfmmcm]sqmme sﬁcm&gn&tmaﬂ;dreadable

[023] US patent 6,254,002 B1 discloses an anti-forgery security system in the
field of casino chips having randomly distributed magnetic particles attached to the
surfaces and/or edge of a casino chip to form a source of magnetically readable
information.

[024] Finally, US patent application 2005017082A1 and the international patent
application WO 2005/008284 describes using disordered porous materials filled with
magnetic material as a unique identifier for security applications.

[025] However, there is still a need for identification tags or objects adapted to be
identified which can be read in an easy and efficient manner, which is inexpensive in
production, and which provides sufficient security of verification, i.e. in which the
reliability of the identification is sufficiently high.

[026] It is an objective of the present invention to provide such tags and objects.
This objective, and others, is solved by the tags, objects, and systems as defined by the

respective independent claims.

In one embodiment, such a tag is an identification tag for identifying an object to which the
identification tag may be attached,

said identification tag comprising an accommodating layer,

wherein said accommodating layer comprises at least one accommodating recess,
wherein the accommodating recess comprises at least in part randomly distributed material,
wherein said at least partly randomly distributed material forms readable identification

features for identifying the object.

In a related embodiment, the invention is directed to an object having such an

identification tag attached to it. The identification tag can be attached such on (an external
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information. 10241 Finally, US patent application 2005017082A1 and

the international patent application WO 2005/008284 describes using

disordered porous materials filled with magnetic material as a unique

identifier for security applications. 1510251 However, there is still a need

for identification tags or objects adapted to be identified which can be read

in an easy and efficient manner, whi\c? is inexpensive in production, and

which provides sufficient security of verification, i.e. in which the reliability
surficthef)dtaigatico ibautficiegtlyrhighn 2ogedethintamaokjective dfjtee wherein said
end e R M e B S BE o Ml K Fice ha
readgspedtivgiiiiciepanidenireldivostethionkeadeinadicagon, layeh Byabissaaangement, the

identification tag.for identifying an object o which the identification tag . .
e e s SO s L A S S ch T s ingication
featay@rand tiwkargimsaidndoetiaiivadating fayedaoifyrigescatbgastomaiich the tag is
acc mmodating recess, wherein the accommodating recess comprises at

attaI(éas ‘in part randomly distributed material, wherein said at least partly

rand02vy distrbeded rrabtedahforms teeadblthe ioentifioatiosrafeatangésifation tag for
idehqﬁ?/glfgigg 59&8%9 %}hlSC?l tﬁe identification tag may be attached, said identification tag
comprising a cavity,

wherein readable identification features are arranged in the tag so that the
identification features can be read by a part of a reading device to be inserted into the
cavity for reading the identification features,

wherein the cavity is designed such that an engagement track is formed in the tag,
and

wherein said engagement track is essentially complimentary in shape to the part of
the reading device that reads the identification features arranged in the tag, the engagement
track thereby allowing easy alignment of said part of the reading device with respect the
identification features.

[028] In yet another embodiment, a tag of the invention is an identification tag for
identifying an object to which the identification tag may be attached, said identification tag
comprising an identification layer,

wherein readable identification features are located in the identification layer and
wherein said identification features are formed, at least in part, by randomly distributed
material comprised in the identification layer, and

wherein the identification layer is arranged in the identification tag such that an
engagement track is formed in the tag, wherein said engagement track is essentially
complimentary in shape to a part of a reading device that reads the identification features
located in the identification layer, the engagement track thereby allowing easy alignment
of said part of the reading device with respect to the identification features. The
engagement formed in the tag may be in the form of a protrusion or a recess. In one
embodiment, in which the engagement track is formed as a protrusion, a tag is excluded, in

which the thinnest dimension of the identification layer is exposed in such a manner that at
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surface of) the object so that the tag forms an engagement track on the

object, wherein said engagement track is essentially complimentary in

shape to a part of a reading device that reads the identification features

located in the identification layer. By this arrangement, the engagement

track allows easy alignment of the reading device with the identification 5

features and thus a simple and reliab%e method for identifying the object to

which the tag is attached. 10271 In another embodiment a tag of the
leasngenitont ithamaatiatiiél datiaificy for ictentdyng anlpbjeahingfiiighdhéable from the

.identification tag.may pe attached, said identification tag comprising a
thlrcl:%te\;i}[y,1 T%lvs\/lﬁélr%{rr?l reegpgbl écfglé)ﬁ]ti i¢ation features are arranged in the tag

so the29he Thentifisatianvieatoned soar foes teab jeyta aarited soreadogidedice

to be inserted into the cavity for reading the identification features )
whol S ot SmPa e Db PRt ar s abcR IR SSPIESs otk
the tabcrand k5ddbéreidestfiicetigademens tiackismegsentiallyin the object that the
.. C limentary in shape to t art of the reading deyice that reads the | .
e A, A SRl S S RS PR AR into the
cavatjofvingaelasy thigdenaficefisaittpartof the reading device with respect the
dentiication fealires: 10384 n.yel sfofhsr embodiment, aagofihe
invention is an identification {%g or |0aen%|l?y|n§£1 ijecTt {6 Whichth
objidendifitation tag may be attached, said identification tag comprising an
identification layer wherein readable identification features are.Jocate
e e T AR BN SR JECRBIR o ne
reaftongedy meldst madarthdydandoatipulistsifonte dumrangriblc dhepoigedtinlfieeby the
identification layer, and 25wherein the identificatian layer. is arranged.in
eng[%%el eerh t I%gl%i gﬁ%\ga %%Sgha'ﬁéﬂné%& (f)}e salg parf: OP (t)ne réé%mg %ewcg Wlth respect to
the identification features.

ed in the
e

[031] Another embodiment is directed to an object that is adapted to be identified,
and that comprises an identification layer,

wherein readable identification features are located in the identification layer and
wherein said identification features are at least in part formed by randomly distributed
material comprised in the identification layer, and

wherein the identification layer is arranged in the object such that an engagement
track is formed in the object, wherein said engagement track is essentially complimentary
in shape to a part of a reading device that reads the identification features located in the
identification layer. Also in this embodiment, the engagement track thereby allows easy
alignment of the reading device with respect the identification features.

[032] In a related embodiment, the invention is also directed to an object having
attached an identification tag (herein termed an “identification tag object”), wherein said
identification tag object comprises an identification layer,

wherein readable identification features are located in the identification layer and
wherein said identification features are formed at least in part by randomly distributed
material comprised in the identification layer, and

wherein the identification tag is arranged on an external surface of the object such
that the tag forms an engagement track on the object, wherein said engagement track is

essentially complimentary in shape to a part of a reading device that reads the
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engagement track is formed in the tag, wherein said engagement track is

essentially complimentary in shape to a part of a reading device that reads

the identification features located in the identification layer, the

engagement track thereby allowing easy alignment of said part of the

reading device with respect to the identification features. The 30

engagement formed in the tag may bx; in the form of a protrusion or a

recess. In one embodiment, in which the engagement track is formed as a
idepridicasioon, fastageis exaheded inhwhidbntikcthionekiydimeiasitie ofetiiéng track, the

identificatjon lLa){ﬁr iscbexpﬂsed in such amanner th?ttﬁt 6 least some of “h th
N PN B o ATt Sh Y AR 4 Bt O R g ity PRSI AR L &S H With the
idethdithtimetiatineensicokn thé fhe vtkentitic ditoil dayi¢ical®29dyEhe presepdsed in such a

inveq%gp a%l o] r?fers to qb{ cts a ted. to i(%entigeq. 10301 In pne )
manne at_]east ,some % ﬁe. rea e&ﬁe 1(%6,[%‘[1 ication features aret on@r meaningfully

embodimentsuch an object’is an object that comprises a cavity,
readdbdedhorethdabienecke rtificatom watur édeatdieatandegksuch in the object

that jdentification features.can be read by.a part.of a reading device to . .
o 1 o7 L o A B SR 80 CLietColfprsing
an wheardinadfienceagiyvwhetesigsed slwhifatian engahertendirpokeas fmrmiedtification
1 gge object, and 10wherein said engagement track is essentially

cdmplimentary in shape to the part of the reading device that reads the

identiticationdadtoleslantdngadrir¢dhmobjaetobheré by tweidngdgementayer of the
R T R S e
randinedyed doibut abieatctivdtcenaetaeib th tthd el widimtihedn 15gmdatitht comprises

an i(\jzveilnetrigﬁlaﬁ%n il&\ﬁ%rﬁcation tag is arranged in the object such that an engagement
track in formed in the object by the object and the identification tag, wherein said
engagement track is essentially complimentary in shape to a part of a reading device that
reads the identification features located in the identification layer via the reading track, the
engagement track thereby allowing easy alignment of the reading device with the
identification features.

As can be seen from the above, the underlying concept of the invention is to
provide complementarity in shape between a part of either an identification tag in which
identification features are located or an object in which identification features are located
(and that is therefore by itself adapted to be identified) and a part of a reading device that
reads the identification features. This complementarity between the part of the object or
tag, which allows access of the reader to the identification features (which part is referred
to as “engagement track” herein) and the part of the reading device that comprises a
reading element adapted to read the identification features (which part is referred to as
“engagement element” herein) provides a close physical/mechanical interaction between
engagement track and engagement element so that the reading element can be easily and
reliably aligned with the identification features.

[034] In accordance with the above, the present invention provides a variety of
reading devices having a corresponding design.

[035] One such embodiment is a reading device for reading identification features

that are located in an identification tag or an object adapted to be identified,
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wherein readable identification features are located in the identification

layer and wherein said identification features are at least in part formed by

randomly distributed material comprised in the identification layer, and

wherein the identification layer is arranged in the object such that an

engagement 2 0 track is formed in the object, wherein said engagement

track is essentially complimentary in ghape to a part of a reading device

that reads the identification features [ocated in the identification layer. Also

in thigheratpodiieri deyitfe: eog ageon @bj dcackitherehyaalloywsceasy adigeikafonhed as a

otf the reading.det\(licetwith respe t th idehntification features. ¢t ]19321 dt
CaVa Yo HEeth it Sintat nd i itidn 1SS aidd S 185 S bie e Havigsed ©
(ac2mattdgHechanandntifichtionitkyt{fiescimntéenedsasdideniidioatideviag comprising a
realRIE A miierein said identfication fag, qbiect comprisep an Jdentiication:cation

yer, wherein readable identification features are located in the

tagideobjecatidaplageo anddetnéfied) said identification features are formed at

least in part by. randgmly distributed materjal comprised in the

ont e e s e e g e s oy of the

readixte deati st ridoeof thwedobjeagsuein tatthe tagstermslyrcemgégeeneny in shape to
track an th ObéE%tft\ﬂQ?églll@iﬁgal. &n %r%%mgntc %rack is essentially

th t .
eggr%aﬁ?nn?gﬁ arr?/ In'shape 1o a part of atea |H8 device that reads the 7

identifiedtiohnighturesbodateninstbhe-é¢démigfidenion fayecadmghelerafingon features

rack, the engagement track thereby allowing eas aéi nment of the .
ol ST TSGR R0 TR DRy rein e

ideiddntificaticrg layebjschebenpose duinesigepeanmmarinek thanaid east pooteodn in the
tagtgre thed Jaebclte, \izvdheer}gfrilcsaﬂg%rgg%léggn fadl 1 € P&”r%‘d'%e identification features,
said reading device comprising

a reading element adapted for reading the identification features located in the tag
or object, wherein the reading element is located in a non-U-shaped engagement element
that is essentially complementary in shape to the engagement track of the identification tag
or object.

[037] A third embodiment of a reading device is a reading device for reading
identification features that are located in an identification tag or an object adapted to be
identified, wherein the identification tag or object comprises an engagement track formed
as a protrusion in the tag or the object, wherein said engagement track is used to read the
identification features,

said reading device comprising an engagement element having a recess that is
essentially complementary in shape to the engagement track of the identification tag or
object, wherein the engagement element comprises in a lateral region of the recess a
reading element adapted for reading the identification features located in the identification
tag.

[038] In addition, the invention also encompasses an identification system for
identifying an object of interest. This system comprises an identification tag or object as
described here and a reading device as also described here. The identification system may
further comprise a data storage medium in which a “pre-stored reference signature”

obtained from a reference reading of the identification tag or object is stored.
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5readable from the thinnest dimension of the identification layer. [033]
In yet another embodiment the invention is directed to an object
comprising an identification tag, wherein said identification tag object
comprises an identification layer, wherein readable identification features
are located in the identification layer of the 1 O identification tag and
wherein said identification features are formed at least in part by randomly
distributed material comprised in the identification layer, and wherein
the imsmifi@ltk)'rdéagfnsa'rdsarfgenhﬂesth&dbjeﬂtesplrﬂsdinaﬁﬁamimgagﬁnberﬁny known
P %rack n formed i |n eobIj%Fctb é%Ct nd the |dent|f|ctat|10{1 tagé i "
e Flereln ShiPengagemient tra ““ SRS Y ArbIRARAR T SHApE R of verity
theparhaitécigadiag dley\ttﬁe)ﬂlatefb’étrﬁéﬁsdhletuﬂmtdmﬁ&méeahu;e&fmtaﬂlm be the
e R A SRR AR 8 o
or afemwaesbasedAmpanTbe ﬂefemfaomntfmtamwa,ntbksmbdmt;amg m)msepnlaiumber or
a g eRtion s g rovide somplementariy b shane between aRat oh ) or o
erani eafion aginw nﬁ?)na S ca‘fi’on Satlres are located
dmmnmmmﬂhbatmdwtuchschmyﬂﬁti&inmpf&mtmlang locdted (ahaldlgedris or a logo. The
ef re tself adapted, to be id ntlfled a r adi evice
e G G e R T AR SRR e
a npaerel thenGhbect Gamdgnmbhldistalim‘md aoceskof The readentp thetrlbuted particles
identification featur hich pa f rred 10 as "en agement
AT P AnA R SBIRH R EC L RISRRE parcictes. o
pluelbtmeritracidptdd dmsmhumd@mddnuﬁmaod/feam(x&hm:ivqaaatHSIQtammahty of
ent” herein) provides a close physical/mechanical
ra B e R e BB saia
panmemﬁmmmménmmmmnyyandtemw ahgméclswmiuth@ but are not limited
. BEGUOR BRSO AeRAnE NI ADYRLING BEREIL described
’ invention provides a variety of 3 Orea evices having a cor responding
in dESigatent appPBRGItON2606A lé’l@&b&llm@ntﬁs: aintadimgudyviseador ppativagion WO
20498 fi%%“%geﬁl E’Jnn fﬁ:fgsahé’sfcen'@eccf‘ﬁ%éh&ﬂédﬁ@ﬁ*f'ESﬁi?&ﬁ%% PAIRIBBS/00012,

adapted fo
the entire contents of which is incorporated herein by reference. Other examples of

randomly distributed materials that can form the identification features include fibres
randomly dispersed fibres in a sheet of paper or bubbles as described in US patent
application 20030014647, for example. Other examples include continuous light pipes with
two ends arranged on one or more edges of a layer such as described in PCT application
WO 87/00604 or the US patent 4,682,794.

[040] In case of using identification features such as a barcode or randomly
distributed particles, the identification features can be arranged in a layer or layer-like
structure (considering that a one dimensional barcode is printed on a surface, thereby
resembling a layer). In other embodiments (see for example, Fig. 6 and Fig.7), the
identification features are arranged in a more strand- or hair-like configuration. In this
context, the terminology used herein will be clarified in the following with reference to
Fig.1A and Fig.1B. The discussion below describes the embodiment where the
identification layer comprises randomly distributed material such as particles. As shown in
Fig.1A a tag or an object of the invention may comprise a layer structure with one or more

layers, for example two or three.



10

15

20

25

30

8 wherein the identification tag or object comprises an engagement
track formed as a cavity or recess in the tag or the object, wherein said
engagement track is used to (accurately locate and) read the identification
features, said reading device comprising a reading element adapted for
reading the identification features located in the identification 5tag or
object adapted to be identified, W erein said reading element is
located within an engagement element of the reading device, wherein said
engageenentielemeidtisifisaaaiialyGompleieniandiblshapedtchion features are
eng gement track of the |d ntl atlon t or o] ect éﬂ%‘?ﬁl 6].Another

88?Pﬁ§nt g PR ge’id imé R%ufed’ Po thar This

are laeﬂtﬁ“ttan@ﬂlujeﬁtlﬁqajieﬂnyagc@ﬁ@iséﬂajaqwsiaatedet@abeﬂﬁ@ﬁ@fleqﬂurahty of

where| identification ta objec san agement track

for B S0 BRGI n FAEI LG of e BEJBct oGP Lo BFE ghiAEneatres

tracifﬁmsﬁgl tmdseadlthaswentbﬁctaﬁ@dbfﬁﬁtwesnﬁayérreadﬂregsdbamﬁther ‘b’ or ‘¢,

com n rea ent adaptedf re |dent| cati

fontdT RTS8 BE BT ATRLIGi Qe ARHNE Mcthdrhodectaneular:

Iocaiﬂdvln(ﬂn ease U-shbparct eh\g&gmteanh&iﬂmmtdh&tdsﬁsﬁenﬂ&{b/m -plane shape.
mé) entar% Eg shape tot e ey emgnt trtacsof the |dentlfiﬁuont dall

or object. "P IR gt 3X?of%sr aitlg ose{l/llg%nlsareﬁé% antially

devmmgafrrdadgagetﬁﬁntvﬁcammﬂﬁansra&ﬂﬁahanetﬂecratmdrimgmhlrd dimension.

den cat n ta ctada ted o be 20 identified, wherein the .
i il B e G et o ettt e

protpmmﬂlemdﬂpdﬁgcbiﬂhﬁshbﬁﬁtf\pb@ﬁﬁm srithengagemenidtack gsiusad tag as
to read the identification fea said r adln devjce com I’IS ng an

ong RN Er Dol R malig B Eloss YA Betbibny coRaFo R g et in
shapmh@dﬁlﬁeﬁtﬁgagmmameﬁask thfathﬁalmun‘w@ttmdagl@rdwmbuted materials.

e The identification layer 1 may be discontinuous — i.e. individually scattered
particles, where the particles mainly all lie in a plane, in which case at least layer 2
or layer 3 can be present to support and to adhere.

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

e For reading the identification features a reading element (reference sign 6 in Fig.
1A) can read a “main surface” of the layer structure by moving along such a main
surface. A “main surface” is defined here as being one of the larger or more
prominent surfaces of the identification layer. For example, in Fig. 1A the surface
lying in the b-c plane is a “main surface” whereas the surface in the a-c plane is a
narrow edge and does not constitute a “main surface” under the definition used
herein. Alternatively, as also shown in Fig. 1A, a surface with a usually much
smaller surface area than a “main surface” area of the object to be identified or the
identification tag can also be used for reading the identification features. If a
surface with such a smaller surface area is used for reading the identification
features, the thinnest dimension of the identification layer will typically be used.
For exposing the readable identification layer a reading track 4 may thus be formed

from one or more of the edges of layer 1 such that the track exposes the thinnest
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25 object, wherein the engagement element comprises in a lateral region

of the recess a reading element adapted for reading the identification

features located in the identification tag. [038] In addition, the

invention also encompasses an identification system for identifying an

object of interest. This system comprises an identification tag or object as

3 0 described here and a reading dix'ce as also described here. The
identification system may further co gjrise a data storage medium in
whichiracipiensidiedrater &at ersigigatiie ob bheihdh fildeat prcterance least some of

reading of the identification tag or object is store T .
i i g R Y 2 B R
feattiMsatliap Ariéypresiabily’ usaddd becumitydech fiology aadinpaitisctoftatera main

identif}/ or verify the %uthen icity of ob]jlect of interest. TB? ide t{ﬁc{ation
surface or from the rea 1n% traci% a {11%16 s1%1& 18 ? ne at 1s, used for
features may for example, be the ihformation sto ocated In"chip 'such

as adenlidifregquemoydaes identification (RFID) chip 5 or a contact-based

c.hip The im‘ormtion features canfalso bet located in a seri Inumtgg.ora .
MagnadEdHis Sﬁ‘ﬁﬁ&ﬁg"‘e&%ﬁ AHB R BS B H3CKithet's GREINS @ unique
dimeinsishaldr fva adimenrsiotiidnacabostionlas @any athiredpicafimadsing’ herein.
such.as a hologram or a logo, The identification features can also be

form oy TR S B A A ) SO m A0 HEREHaT method such
contas rinep daumg] adityted i plirdlo vk el g sotiateysti di) ec cameswiyrdiSltdringdf necessary, to
particles 10 may comprise. a pjurality.af randomly distrijbuted magnetic.or . .
TSR ABNE RARIGE TR or LR b SR ST e ined i the
andideseficioomnd detivecp aaticlast dqiucdlityyotaahalaiplyddisibitatednaterial, but is
optically readable or pptically actiye,parti r a.mixture of said particles.
e o G DA AT R S TR S Barcoae
limitéd toathpl@orous materials filled with magnetic or electrically

conducting materjal described 15 in US patent application. 2005017082A1

o R B e e DB G RS B dLPart o or
deschibedtineprirdiifcRoh dpplicationhe GddSie @daiR00kanthe entved along the
contents of which is incorporated hergin by reference. Other exampl f
R A R A P BT A T B IEL 6 S D Slow) to a
includefideresxandamiheisjenséddibnes firnasheevbépapethor bublaeas of the
described in US patent 20 application 20030014647, for example. Oth

e e B S SR S AN BT SR ppmsures
moréheddes ofailayerisneh@s of sotibedling? &dnappliwatiore Yv€ot8i6/Ab6@dadable

or tqgell{t?ﬁ%at%rl]lt t%’ Qgrze’s,? %ntaine[é" %rl rllegaargglg fttjls grlgta?c!%ltgfg 6}Elc;!é::)l?tiﬁca‘[ion layer)
featurés such as a barcode or randomly distributed particles, the
ideniifinatioaided turpsopandoeraatanysdthnathayidew fiayeodikeatRfe strarcheresad out

(conasiggrgpeq tha ar%Qese(ilimensional barcode is printed on a surface,
thereby resembl allayz'r). In other embodiments (see for example, Fig.

6 and &ig:xpothé sdeftéicatiositieaty resiareditengedtiack, farexatrphe)-ioused, the

hair-#jke configuration. In this text, the terminology u e@ herein will b .
clarHBETR NG TBRO TG AL LR SR A S g B e or the entire
discuassien. Heldvis desctinds itheostd hbatimani whisrenthea3O0tide nsifigaitally formed
!ay?ﬁ%’{% IS5 éﬁ‘é‘%gﬁl'eve Sibuted materal Slﬁgg?%ﬁ‘éi e 1g§’fi(')o‘sl%flgrwrrr]1aterial
In FIgrA a'tag or an object ofthe invention mal/9 comprise a layer structure
withadnkead enaifec faiper & yiar wehain b tiniodow ttii@an the identification layer (that can
be part of a layer 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. Therefore, exposing only the thinnest dimension

of an identification layer makes it even more difficult to forge the object or the tag

of the invention.
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10 Layer 1 is the identification layer in which readable identification
features are located, wherein this identification layer has dimensions a x b
x ¢. This identification layer 1 typically comprises at least in one part
thereof a plurality of randomly distributed particles that form the readable
identification features. 5 Typically, the thickness 'a’ of the identification
layer 1 is less than either "11' or preferably much less. There is no need
that the identification layer 1 be rectangular; in which case b and c are the
Iargesgadiﬁgemﬁi@ﬁ@ﬁﬁﬂmﬁ@xteaﬁﬁésthe ﬂerﬂiaﬁedsmﬂexdyl shigbespecinig iSement.
not tructur at is sub tantlaII long or .
elon BT NG AN CR oA RIE ) P08 FERIIR G i GG glemen)
0 Aalw(ptemﬁdgalﬂerhmiewmbeldatmwum layects mhayfhggerprint along a main
seI supportin articles dIS sed in of mer o

OB o A UL PG A A e so that i
and@né’emaly ot ﬁegmie%mtltrfcﬁmb@dnrmntswﬂﬁmrmkerlﬂonethreztdn@(e&ment is
use of rando [strib }é ntification r 1 may
ioc TR0 A G L RIS A AR A RAGH e pASEIAS thn the
mainéidih gelvmamplamneaisowhicly cabeoahleastdayen? avedayiessd cadtlnés greater to
present to ort and to adhere. La ers 2 an |ft exist, ma

e o AT Féy - fnay be

d.ﬁe?eﬁtl‘aame Bisge e e Baé'ﬁ mt‘?%e?“t 18hdse u.FS?narﬁ shown
for arcKigot ¢or ﬁt‘éhls aﬁhmﬂmtbnswm@h lmrpmféfﬁﬂﬂdbm‘$0meF1g 1C the reading
embqdiments of the tag or the obj ctoft e invention.. 2 0 F n

|den(f9f: cae‘up I':‘tzeatlt?resé a%vrea ﬁtnél & menfl%r(efgér/(gn%%ms%ﬁlﬁ 35“%523 atures.

rea@art'mam)wn[atte"reﬁtﬂhlglayercstmmﬂmh;nmovmgtalmagiﬁgahcampja such as
surface. A" ma rface" is defined here as b in e of the

moré p gﬁtﬁ)no sslﬁur aces%ftt% entlﬁca o Fayer 1"fF’or eéampatég(ﬁ\ago e&nd the
the asgbacedyinijnerthier-g’ plﬂnm]d dmaestivfated winereabatheidtirfatehe area
in the a C Bl(?ne s a 25 narr We[()?% d dogsar(t)ot con(P |t11)t
surface™un e defim dn us Broin. At fhakvely ely, as a
Fig. d phwisalfaeenwithagisi(aliyromsch saatlert sm‘fadtstamallbtamaﬂerh’ame where
surface" arneasor{ e o(t:) ct toa;ﬂe |g(e A |f|ed ci(rtpe |dent|f catlon ta qlao arallel
be uséd for réa ngxt?t jaBhtiticaton teatures. Fa surface 3 With sucﬁg p
smaflet sinfacendnga islesent fotrediingthive ichektifitatipho8tO teatradntheof the
thinnest dimension of the nti |cat|on ayer.wj ic II ,be use

exp(%gl%%r}% eetrg(glsbfeueéler\{tﬁjcatlon Iayé?\{a reaH trg P HaS dee {?rm since it
forrrc&@e‘ndmomrth&)mdﬁr@f)tﬂmeeaﬂggsekﬂrhapebdl@ukethahdzhmdthakf the track and

EXPORS ostltih qe%‘g'ﬂ‘?%? ]the fingerprint reading.

e With reference to Fig. 1A, it is noted that layer 1 may be included as part of the

tﬁ (ﬂmensmns of
S sNow

object itself (further layers such as layers 2 and/or 3 may also be present as part of
the object). Alternatively, in a tag of the invention the layers 1, 2 and 3 are the

object themselves (a tag) that can be attached to another object.

[041] As illustrated in detail in the following description and the attached figures,
the engagement track and the engagement element used in the present invention may adopt
any possible shape as long as their shape is essentially complimentary to each other such
that, upon engagement of the engagement track and the engagement element, the relative
orientation of the reading element with respect to the readable identification features is
maintained in proper correlation so that the identification features can be read out

accurately and precisely. Both the engagement track and engagement element can thus be
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11 dimension (dimension "a" in Fig. 1A) of the identification layer. At least
some of the identification features are only meaningfully readable from
this track. "Meaningfully readable" as used herein means that on reading
(either from a main surface or from the reading track) a unique signal is
obtained that is used for 5Sidentification purposes. On reading either on a
main surface or the reading track 4, rgge obtains a unique signal such as a
magnetic/electrical/optical signal termed the ‘fingerprint’ herein. This

of fimgeoptpiimeaintdre regmia&rtd m@da(mﬂamﬁhenéalg@mwmg me,tlf@dexample
b ucha encod|§ (ZI |taI ess encr¥ptc][ tcompressmn fllterlng ¢
© hetedsad, 10 1o mree())(ninpa O AL & ‘Slgh AP S PSR A Prifit i1ty or as
otheoum&mh&otbhtasnm;babthe;fctﬁqtsﬁrcﬁtgdnﬂedtunmhyeenghgmgmmﬂb)an engagement
???: dlstrlb ted mg rlaI but is mstFad a unll%Lhe |dent|f g endo ra
Iéc |epsso? e yau%rlaﬁ\éebcgpco 1ot xama[:\)lleea %3%‘0 ger r seen in
cromaygheoptaicieddronrierdiag,shsprg a rpadiaggimentpa pareahmgulkﬁ; shape, a

tra hgoec{;tlrr édengrfrca ion felatHres T gxge%glqgt elemernt 1(1:%” be m \Eﬁd glc]\dqgewise
R ecl ortd pre%era)b Faflelor 28y |al para ?pPas &fise ’
a phatiosipto wlsﬂrfm enmeﬂsgﬁehéqmmanfuiaudm‘femba pdiggeimthshape, meaning

interaction of the en t means the e ment track and
manﬁu{a er%epnt’ egferﬁgr% enasru rses%’ata théd?efatli/q%e?(%r%lleﬁ?atlorrﬁ of th %n??a n%e or an
octe@mérshapeh Irﬁahp@migugehmneadable fﬁrﬁlmﬂerrstdlcamyr fie dtendgq@ont&ped can of

COJroSreegl?amp(e pthe readable identifi atlo gerz)rs marnt ine In.pr

Correlation Sb that theddentiication features can be lerrélg oat accuratg’qyp ¢ of the
engagdnprecidedycnif Eﬂh@ewsutfa@d((myehh@r @ e Seltfpce orla wapk]ygonal

for example) is used the finger L may. btalned rom rea ther
ShaBart oﬁ e gl%rrlfalge or eveer\\%repzig ct?é ﬁlrtrﬁ)éaglol?wtext it |sqr¥ot zhth tClrcular
semvherubmly)thm wﬂmtlmatmsypmgnf@khwnlatme&yas%asnm‘oﬁm(aa@dges shaped

eng %ﬁqe‘%hfcl a%%”%%ﬂ”%:wn ¢ I;H] § {?eshc'ilﬂ te“ rffngeia%’%ﬁﬁf'gaﬁ *lctangular

ayer w IS burie ation ayer can part
shajggyer tsapeetide) slaapalspeoungibatehepa, fimgergimabsithits, sigmatsteguhidtishape.
is re ut which n lon infQr i
0 it S ARG S R e e b R B8 objec
or tignehsheniofeatidoehiifieatiovidasien rralestit, evbernrrﬁmeaﬂifﬁeraﬂtmﬁmgn a height,

whgﬁefgﬂi%% s ”Q%l%‘%fiéﬁ? H%@Pib%@t alb%ut 50 micrometers, of at least about 150

micrometers, of at least about 200 micrometers, of at least about 250 micrometers, or of at
least about 500 micrometers up to the millimetre (for example, 1 or 2 millimeters) and
centimeter range. Accordingly, the engagement element of the reading device has the
same corresponding height or depth or also a greater height or depth in order to avoid that
other parts of the reader contact a surface area of the tag or object thereby hampering the
reading process. If formed as a cavity, the engagement track may have a depth of at least
50 micrometers, but more preferably a depth of hundreds of micrometers or more including
millimetres or centimetres, for example, but not limited to, about 1 to about 10 cm.

[043] In this context it is noted that in the invention as described here an
identification tag and an object adapted to be identified both comprise by themselves
identification features that can be read in order to obtain a signature that allows
authentication. Accordingly, in some embodiments an identification tag and an object to be
identified can in principle have the same physical structure. In addition to an object that is

adapted to be identified the invention is also directed to objects that are rendered
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Reading the identification features 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 along a main surface or a track) may be equal (or greater) than
the surface track width, so that it 5 senses all the fingerprint information
across the track. If the reading elemigt is narrower than the surface width
(either width of a main surface or a track) then the reading element can
ideaiffinble moweatBmhai trscaogpardngahvtrosamidithtif gréatesgaodegridkd here.
than.the surface width. Exemplary. methods of scanning the area.are. . .
I Qo Rt 1 A0S CAbEh S i GRAL FMPBEA El  40eRigtion o
destfibthichkeadincanlit: etenternd 120 s sthiaunasicanming e tidakifib0. containing
idengificatign features. Furthermore if the reading, device is.basedgona . .
o R e S 8 PR e P, T i eing” and
“idéredgling ’edethéntt dsrilesordsedcatmdeiaeccthe gabbeimtgddiennkionéjh marking
an 2308 RS nderstond fo mean the idth ol he, areaiscanned % 00.; _lthough
example, the opﬁga eam as a oppos%u 0 elnélltlﬁé’ Imensions of 15 £
terphysical etefhentrimigrki(y’Shows bescamthiands "sdostantizly @arakel these terms

enfi5FE 108 Seanis ot actly, paralielip e Uackenoweer IS REa jome e, a
£ enoJ’gﬁ 0 para e} IR e%ea(ﬁng%lemenlillstra es'the {rgci)(ut]%roug%ouf &

bartheote adigrohthedisipegpiihts Gorfsequenthkthedesnblsutbstaasiatlyt distinguish a

arallel: is a relative term since it depends an the width of the reading...», «p.1
b e R e S O o el e ke
“fofigrjeapdificopmdarg udddtmrafdrenmeatity Fig. 1A, it is noted that layer 1 may

be i J%(iie s part of the object itself (further layers such as layers 2..
B e T B M D e o e
inveftios invBrigom ghestayersdmpoanctSsard tanoitidcothponselveeh{ahtar) dinditcult to

C e attached to another objegt. 411 As illustrated.i il in .
o e detcman o it MR RO AT, s wing
RFHd fiire csngmde nbenteie ientmesd dintettier prosight tiny ergiols nfi@yratiopRail) tags.

Th&%?ﬁjg'eiﬁh% a A%%ﬁ%eﬂl?"ﬁ@aqﬁeﬁﬁ%ilﬁﬂa'%a‘ﬁ?ﬂ&p'@eeq %48y (but ot
each dther Such that, upon erigagement of the engagement frack and’th
excdugaglghfenneiehyeidshboatiativiea®@sothernaidomeoffihdidndieg ed¢nmeerfere with

meYXWE'S&?Rd&%E Brihefend i?c&‘ﬁ%ﬂ“fé%?&i%@ 5?9%5%@4%& '?tééﬂﬁ%i?o%%’rpgf metal),
correlation so that the identification features canbe re out accurate Yy
senginondrstisely oBiathl heastigagementioabk dindiegigsiphice martisinsnticamples of

engtplléér ?:S’n?ﬁcﬁi?:}étg%‘&ﬂﬁéem%%ﬁﬁgg'%g&éﬁﬁ%%&'%@ﬂaa@%rﬂ({;@ discs, oi} filters,

'engag menttrack can, for examp e, be de gr!e as a recess (r1or exa}mp e o
drivegisoves@nposiotisasialpratrusive, s fiscaviginr diooksercbasisture aiiatcigndition

hodGh ,'&%&HY&%%%‘%&%%@% LH9AOINY W RARDAAIEMENme only a few.

element. A recess such as a slot or groove can for example have a
Othsslyeyetet SHEp e ¢ammants grassbsecoomOsgors aﬁ)&_ giarigRiarshegie ganeration,
corﬂﬂﬁg{i%'ﬂg .I a%ﬂﬁpﬁ’rﬁ r@e‘?@r{%{@r ﬁﬁﬁggelﬂetﬁﬂpﬁﬁﬂgﬁl %?aﬁ%r&tional purposes.

pentagonal shape, a hexagonal shape, or an octagonal shape Likewise, a
The eagusionnSeRIARSIEAtincerobe Waddoncah algdymes sushralpaiodenel as metal,

mem%y@%fﬂﬂg&rj wﬁérﬁb ﬂpﬁeﬁa@,c@%ﬁaﬁlﬁ}ég%?’ cebltﬁﬁgﬁﬁo idalerials. Other

shape, a hexagonal shiape, or an octagonal shape. If the engagement '
objaeiekthafatenebicatragedvity imthevbijbcenrigegtifiexipnflayer can be integrated in

accordance with the invention are electronic components such as lead frames, packaging
material (for example for pharmaceutical products, electronic devices, tobacco products,
and agricultural products). Other examples of goods are credit cards, certificates, bank
notes, security access cards, vehicular key-cards, passports, identity cards, media disks

(e.g. CDs, DVDs) or luxury items such as handbags, leather goods, spectacles frames.
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1 0 course also adopt any regular or irregular shape complementary to the
shape of the engagement element. The engagement track may have an
essentially circular or polygonal shape, when seen as a top view of the
cavity, for example a cavity with a circular, semicircular, or an elliptical
cross-section. Alternatively, seen in top view, a cavity-shaped
engagement track can be of polygongl shape such as a triangular shape,
a rectangular 15shape, a trapezoidal Shape, a pentagonal shape, a
hexd@tslal Bhape, ofcdlvwaiggosahshapesently [OaRiftarépicahbodiments of the
iments of |n ent on, the en ement ack f bject o
el ROERaBH L T ARG Bh L AR G SN aIT L o P ahbp s are
alsheippiicatie rtcfcnﬂmeuéaahr@ piotru&cth& oﬂaitie’mstlabcmﬂﬁ@efmentheerdemiﬁcation

tlea 0 mic ometers of bou 200 omete S
RA S eas}ta oﬁ?%é ElE’mltjczr:ror{;e ers or Tof'a %?gbfle Qi a%%u?@oé mlcro%lgé;rtg)ﬁpreadmg

1detm1ffwtmﬂlmbhrae(tﬁonexample 1 or 2 millimeters) and centimeter range.

Acc gly, the en >ment, element of er %wceh s the sam
cor B R T e B P e o
suppeoichgHay athenvdacts bt tidemefckroroiatacti asuniged. area of the tag or

obj y, hamper d| rocess. If formed as a caV|t

e R e R s ) e B fer. i
accmnmopiaerﬁegalabpea de:pti‘rlséshandeestscnfermccomet@dstmgmecesmcﬁked|r1§g 6) The
RS AR K A O B
thatlésenibechdrie adeidditificatitratiagsafod El@lﬂﬁiﬂﬂgaﬂiaptbﬁdb lfhad&ntiﬁrmlodating
recBRLSORANISE By mselies idenificalion (eatues JRateAN B ISR R, tayer, or

order to obtain S|gnature hat allows 30 au hentlcatlon ccor mgf Y
altsoatie @y bodingedtsssenitdhytification sagliandl aliretsjeot 6 the @eauﬂaddaang layer

ical struct In_a tion 1o an obj th
or B AT R LR cegree
anglenoléaadelm|déantlfmlelidwattahtﬂﬁgoon ?ﬁhmampmmtpdgtm@rmneaﬂ can either be
d h ny.ehject o S

cor{ﬁﬁgéﬁg ?esd 'exeriaed Eégog{ehpon féﬂﬁ ér‘e% By 2Blegtof | lh{LFel% nchllies any

gge equpe with an i ation tag described here or can
kingeofepettian timtd iarmobjersdadahiedthe becidentifittdini0datjeinainé dontisxedapted to

coﬂ'?]ae ﬁg}ﬁ%/tg'ﬁ{r Bﬁtéﬂ Etefﬂlq Vﬁ{g% %thtn%}%cgsslggﬁmyw%t%q(% cutting

ir derivatives are use mterchangea y to partic arl Yy mean marking an
majisna ihadach sgwaythat iramh.be distisrgdisired oniquéisofrigmhvteenitengsd in the

acc'(o)‘JHﬂ? 1 m§e§u?ﬁe%cc‘éﬁ%‘iﬁ%ﬁ%%"%&%%%%%? BQ'P&FH}%%%H%EQ fﬁ&&i‘k%rm of the

context, thése'terms generally refer hlng a group of items from
objasiothérgyrdibp tshirernandogln dsimibuitd watetimads distihberighas e doraanaterial

tha{2KE"BIERD U ARRS N ASHGUSD & LQhankppte fipm gtheh individyatyin an

genuine banknotes. The terms "counterfeit”, "fake", "forge" and "copy" are .
accggenqd@@ngwangéabay such [@%5} ¢llustraive émﬁmﬂla@bf@b}e@sstmamawmpﬂses

ranHSrﬁ?)gQﬁﬁﬁﬁ&@@'ﬁ%ﬁé@%&&l{e%'%fﬂﬂgg%ﬁQﬁiﬂ%e”ﬂ%C%lﬁonﬁﬁlécles” when

such’as metal components which are difficult to tag or mark securely

refegaim se condotieitipgibuiedpatielpd tomeseirtodiffiettfen tafpafgiieg that can be used

for identification purpose such as physical particles, voids, bubbles, domains (e.g.
materials containing magnetic domains) and variations within a continuous material, for
example roughness and colour variations. The use of bubbles as identification features is
described in US patent application 20030014647, for example.

[049] The randomly distributed material can be included into a part of the entire
accommodating recess, for example, by using a curable (precursor) liquid polymer

composition in which particles are randomly dispersed or emulgated. This liquid
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15 RFID, for example, because the metal interferes with the signals from
the RFID tags. Therefore, in such embodiments, the identification features
are typically (but not exclusively) formed by identification features the
reading of which does not interfere with metal. Examples of such
identification features are magnetic (for certain forms of metal),
semiconductive, optically active or o gcally distinguishable particles.
Examples of 2 0 engineering components include automotive
compospaments sbehbasugtakmdiscentit filteith, ditvedeasn, clvmponaeatik sibeh printing,

as drive shaftséer;%iﬁle bloctksécf%afﬁs sCi ai conditiotn hou%n S; material di d
SAUSGEpensich Eomponetits SUEh a% sttt 8hd ShIER alSorbets to Rame ontyP e
theeefewniOthemen ginaecing. cofiepeokdiSdatayn g denppenesds, flor axiatiple, by curing

power generation, cqnstruction, infrastructur .g. water mana )

e RS G CBtnE pUH e JTHRE A eting O BBNo e eor Bl such
compadeiont pichhy typibahivatgrizdhlsedebbrasatiptalemetatalldys ensures that the
idefiiicaon 1‘%8!%9362{9 ”s‘e?f‘eeigae'r%’b"%{féaﬂ flbres of %&HN%OE'E emc%tr%rg'%"s%ﬁc‘?r}%%%e it is
objects that can be tagged or into which an identiticatioh layer can be
solidiBegdated inlsacassdarbetwith theamreoditimgréagbectsositi-coppooentsnd thus, if
deshiegh tﬁ%t'ﬁla?daﬁé‘o%%%gﬁ’%%{gﬂin% pareral {far.ex é“%)lﬁefé’q% &%E’T%‘%%ﬂg%?iyer that
products, electronic devices, fobacco products, and agricultural
supptudis) aQihenedampekpirgdodbiarecredit tardssenidicdtabatognk composite
otes, security access cards,.vehicular key-cards sparts,. identj
S R B L S o B R PR il form ahe
idetedibaigobtusyspe ctacies framdsrmnl$ distrib0g@1witithedolkewtingpaomethe entire
ecigsROMPrelered embadmants ol ine.denlicaiandag,andine obiackfles are
the invention are described. These embodiments’are also applicable to
ranthenlgatistgbdead detbed ibdn ifi cationm@xangement, the identification

t h hod for formy ' ification t f .
e o D R R or ks
Illllsig_atiweth@c;umjdc_t{ afft_t@erimem_itm chayitdrepaidecsi aispportikg iaybxc_iomonventional
(dié’l’é‘é&'i‘ccﬁh& %';bcoefr?%@yeesriﬁ %‘%‘Qg%‘i’e IR- 10481 'oen smRedmettoluch as
a tag comprising an accommodating layer, this accommodating layer
polgsiynerissseapicastons aotyrtkmisdatingoletestfsew Fhenapxaheed.Opolyacrylates,

[ [ ise I ' d -
P e e eI BF Bysiloxanes
thajdentifyingetivei bisjoot Uhpaterd oppioalzeing (4088, her avramgled Other suitable
coﬁﬁ?&ﬁﬂﬂﬁﬁﬂ%%%%éﬂﬁh{’5[1%‘?&'%&%éﬁ"?nae%ocﬁﬂfgf?td@pl%%% 96050245633 and

alternatively, arranged essentially in cross sectional direction of the
20Gdedmodtingliaypesitatehnativetyintably terarsirigadtiat stigains the randomly
dis{IRRIEANECIO! FXQTOBIRI 200 A ISR ndi2 BIARRICINE IR ind particies

longitudinal direction. The accommodating recess can either be

thacdatmubes depefioraead fephe eermistacesnihoditingvanpls” b sséible meltable
maftR{ G AGHISE ﬁiﬁ‘é’ ‘J%pagg QR&%@%B@I&%,%&@H%@%W%ﬂ?féﬁg, or ingrganic matrix

accommodating layer and that is adapted to contain randomly distributed
mafpaaialchhes aeeais fivdtergiz dess wahipg posift Betlsatidgneiatiallpys such as

501898, FYROYEHENPhiRd SRESTRH SR BNRRENDRIGATANOSIM. Thus, a

“the 2 0 accommodating layer. The accommodating recess may be
mixgiered sHahefieRinfasiion taaobpitclastabat Herterthe ridsagifigtion features can

deﬂﬁ%@qﬁ?QH@%@ﬁn‘?&dHﬁﬁg RRI&D fﬁf%ﬁ&ofgrmaéﬁﬁiaééﬁ%llfﬁﬁ hee™ composite

distributed randomly on a surface, or within a plane or within an

maggtad ynodiiner host Seeaudtiol Beinfalf Akeronglivlieeralivr sxepesitadtelting the
me ARG SHARARP MARHRYIe L SGRIHERD RUAR A RAFUAGS-Ar JiPEE S qliBus liquid,

word "particles" when o ‘ o
an organic liquid, a mixture of at least two organic liquids or an organic-aqueous liquid

mixture. This liquid can act as a solvent, with the result that the precursor of the matrix
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25 referring to randomly distributed particles is meant to also refer to

features that can be used for identification purpose such as physical

particles, voids, bubbles, domains (e.g. materials containing magnetic

domains) and variations within a continuous material, for example

roughness and colour variations. The use of bubbles as identification

features is described in US patent ai;zlication 20030014647, for example.

3 0[049] The randomly distributed material can be included into a part of
matbeaénirevatcamniedating recess, florexampldeyficatighafeatabie may be either
di ég{ec rgg(ﬁ Iioiuiddqglﬁimer comggsiti(in ip g%ri]icrrl]l eft%rti%% are ran&ilomlé/ ramics ar

5 |sspeer§)e S?Oe‘rﬁulga e .C?‘ﬁ‘%"nqu‘i’& %Oc%mﬁosn ion Cah be Brsélﬁghatsi gormmics are
typGaitaprevitht thearendss) fornexdr dispdyiphinhiog e seu degemingabsospealivsglved in
an %heergiét%reoof atuqec"s%lljigi Conaf)noesg iorr}lV\:lgho Y 1sasE) rieacli %iqsd[r)erﬁ?cdr}lg rriein aterial is

ORI O iRto T TS eSS Alter SBIidificRtoN of he pr‘écursor‘,g or examr:’)(lenby
sodtumin@tthe yetlyane rvpieduis solibdi five drystive Bafdétivedofl BYid rauttreaiolietn U yintered
in zlliggt (ﬁ?cg. 5 compo ltsigtﬁlsr é/éel% a mechanically stable and chemically inert

hatix that ensdres tha identification features are safely embedded

ther@dfl]n &dditisn, thesibberipasitiomuangelt fier Sohaifiedlocan] edsdiessist features in
the 25 NG ACEOMMOdating, |y ar IS %%'I‘S‘éé’@%“rg,%haerﬁn%%%gﬁ%q'figﬁs're% 13! Such a

the accommoo%tlng Fayer can be Used Without the need of a further ayer
matbatlsuppbetsieraccomimatatieg depesitinithiscdntextisisialsblaotedttivan at the
A ST Per@gsterle%%ren}?d Y %*%elécé%r%%”%lﬁé”é materalafd Mich the

particles that form the identification atures,)1 IS usually ueror?nfy
idedigidbuvedagithitndideast n ParngrltheEmtitetde contrmaldatinpdecelissive particles

or e e paticles, fgrming the denifisation (eales A6 'ARCOMM o conted

distribute E‘em%e%’é%%? in the matrix material. [8%(5']1 xamp?es Sfsuitable
beadsmPaosltiopsilscloae oty mrenicpde Hesiviespersitksintd5 dllusiradyeprinted into  the

X f consti f.suitable adhesi rinks.i .
e o AT AR B gyt the same
timg\Wapuakiolescapatile sheHigsigohpstliengsigpuxyfebinpapoiialkyénamtively, the
imi S DOJ I, . .

O A e TR R . somious materil that
conalysilorsmes(that magrdto duserised w8 patEmtapicefionivity cte).

200 2 > . i iti ' h

that S Hed i ob S HIAR ine % ORBAMATNEHIAROER other
tago doS0igd84¢. nitpled pobdime ithatattesrhieaiolercopvditidn ttentified. For this

pu SeE:% IPRABEJRNGGMI igﬁig%%‘&rﬁﬁ{gﬁég@%l%&%%ﬁkﬁ SANSIEN Ol B at least

able matrix materia particles the identification features
pardrspet@@ébtheﬂ@@m@@mdlé@ m@m@mgndieﬁab‘ie. thatm@m@@@ taysr can be
selflé%§ Je HISTNAPIARILS, sygh Q_%Rg'%ﬁ%’rﬁé‘&i QLSRG RS 2Ripport layer.
materials, such as metals (particularly low melting point metals and n?gtal ‘
Howtaygs tidh alsosolerle deeamaserathic scosehodediagsianguionedl ypreeirlayer, if

wal¥ MEING ROIRL1 TS A, 0uKEe QfSUED BT RRSHieN @Dd %ﬂﬁl_i%‘*%ﬁ[}é‘ﬁte the

form the identification features can deposited in the acconimodating
surfeeeeupirceniid forhe aaePBunoeMEE irea wom pogitdarstpaialbydhesitiagpr at least

parﬁ?%ﬂﬁtgﬂ)?ewl&'@%B?é%ﬂﬂ@ﬁl@ﬂﬂ&?%lﬁlﬁ?ﬁgi%&@%@ﬁ%ﬂ?ﬁl?ﬁﬁl@ﬁﬁ@&ﬁ%dating layer
or the support layer (if the latter is present) may comprise or consist of any material that
can be thermally bonded or for example glued on an object without affecting the integrity
of the tag, in particular the accommodating layer that comprises the identification features.
Suitable materials include polymeric materials (both organic and inorganic polymers),
metals, ceramics and natural organic materials such as leather and processed natural

organic materials such as cotton textiles. Illustrative examples of polymeric materials are



10

15

20

25

30

3 0 melt solidify thereafter. A printable composition may also be based on
an aqueous liquid, an organic liquid, a mixture of at least two organic
liquids or an organic-aqueous liquid mixture. This liquid can act as a
solvent, with the result that the precursor of the matrix 17 material as well
as the particles that form the identification features may be either
dispersed or dissolved in the comp Iglon. Inorganic matrix materials such
as ceramics are typically present in i ink in form of a dispersion;

selémmtev&mme&nm @t@ipo bmdlsmgvedf mmmyaq/mm,ls mlpeg@nmaolqﬁbd)ypropylene
IOrgﬁY?xam Ie tﬁ solveld anl r|x materl ci(f'i
PORSithoySHicate PWhICH s spo‘héﬁ mPﬂRécaf ﬁoPSé(S U thePBEy resins,
pols'smyeeeeb;rpaljammumngo@amyﬂnthsqbta;gmwwpolysmd:ﬁfﬂ,ltdi naatsonly a few.
pos material for Qrmin t |dent|f|c tlon features in t
oo d oL R P Ol e ot s o vention
maueomarisate naizeuatajm aimy casatethal tinatoafiier dietpﬂm;ltadnmaterthlblsemasmwded

able to remain a e 10 ame posi n|n th recess perma ntl
e e s R S D Ly e wea i

ordEm&mpﬂeppoﬁsUhabtenMdyathsﬂdbuﬁeiadia@mé mrmbéesaaeéd)réersmhmple by
for m fluor. n efic or ra ioactive latex or latex coated
e e R B R S BB S e e
is 1ﬂ1¢aoatanbmrtiodwmgwennedaamg theessniﬁmbuhgmdtﬂageelm bycheutthe 1dentiﬁcation
ayfERITERt ubich et {06, sams, 49 me ean plcacuanpiaie g IauiduRedie cver
y?or rinting of' par icles lfterngpve nt e ma er| Ffsel cdntam’ < Y
matdemltlﬁmumndmamfels \fsotlﬂﬂwrtdrlmﬁwmmlmﬂs mﬂwai;ttﬂéxodmawsnpport and/or
alns netic ain of varying reflectivit
o B A D i S 5 pastics,
methls, othentagys msbwﬂoedﬂuerboagimptem&anhlshm@|ssatmdhwrbm tod, glass and
conggﬁlﬁ §486 ﬁégeoq“fte%nf ?ESF hc; sti ﬂurﬁp%%c%t ’Sa gne %%f%gcer%fgb?als such as
accommo ating Iayer IS least partly adhesive or at y suitable to
polpetlsylojecte htdypropmkineondodycdsthe aot;mhmodamlgdayenman pdycarbonate,
- I e t
Pl B B S A il uch
bagayexedﬁsacgt@pmdl@ygr mfawgateclshéeassqquéﬂutab@r ga@s;@dandecstmiace include,
butOJrE*l?oF'HHg%r %ygﬁﬁ’ﬁﬂat 1S %Pc%oﬁ ﬁetE‘ﬁm%%% UHREE &H&tv?{%é‘f&ﬁgt%{?e
accommodating’layer may be at least parily adhesive or at least partly
suitd®fetlo Be shibjustedito threrendpiponding. tipportlikiylsyr, tie case of a two layer
stnﬁ?&%p’i‘H}C{ﬂé‘tEAQdéXa{ ORGSR PBOJFLJ@VO%*V 1R Iay e>'7 %ﬁrﬁé‘%ﬁ%’}‘t)tm%}{ennﬁcamn

comprise or consist of any material that can be th éd or for

layesxeanpte Gludeborsancobjety \anﬂmmtedfﬁéxstm@msmf@@nl@nbbm@m@cmly shielded
froMASHRAL H0S: BHEAE BRAINGE 'AYE Sl CUMRIRGSSING (RN IEEAAMNayer structure

features. 3 0 Suitable materials include polymeric materials (both organlc

furthet aHorgaric pappmiees)f thetthemsstainiansing Hzeoraroedaniofihterisitification
1ay§PCﬁ} fridsathanrad PrRacRSSRA ARk YN CHORHRIRSHER ﬂg,&ogﬁ{" be easily

textiles. lllustrative' examples of polymeric materials are 18
exposed (and so the track obtained from one or more of the edges of the identification

layer) by simply cutting, polishing or abrading the identification layer (or a layer structure
if a support and/or covering layer is used) at an angle greater than 10 degrees to the plane
(or in some embodiments substantially perpendicular to the plane) of the identification
layer or the layer structure.

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

further identification layer arranged between said bottom layer and said top layer.
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selected from the group consisting of polystyrene, polyethylene,

polypropylene, polyethylene terephthalate, polyether, polycarbonate,
polyethersulfone, epoxy resins, polystyrenes, polyurethanes,

polyacrylates, polyimide, polysilicones, to name only a few. [53] The
afore-mentioned tag as well as any other tag or object of the invention 5

may comprise a cover layer. In case, the randomly distributed material is

not embedded into a matrix that is sé -supporting, either the cover layer

or a[f#dpporBlapesvidindentsednio@raéditomsalpident ifieatmndanely, disiriberiafication

aterial in the recess, for.example, by immopilising the rand : :
oot Y B (i DR AP DO P e frreasing the

secaanfasinvithlh effetomedodatingnieceske lfrdsupport aybrdsdpneskatideetification
identi}'cation layer.may be afranged between the support and a cqver, .
{50 900 BR QYA e SRy InSIBITA el i CORTBUSEAd AR ghaee edumdancy in
theisientiiicutitred ayercaangdrb aisdctutitly abthe ixbort Gerdion cayer layer.
Exa glﬁs sulitable {nat[erials include again, but are no Iimit%d 0
ayel SULCIULE may COmprise'a least ‘one intermediafe layer arranged
plastiCs, me aqs, eramics, textilés, natural organic materials such as

betleathenidridemoidicglasslaya endriaiidatioths:thdmetofi Eaxiam ples of suitable

plasg%%rjncmﬁep t(l?llli)ﬁrr]lﬂlesrt.i%inrﬁa}l%ri%lso %'(1:@ i?gnt}gcggg/ e}%l%/ I?ri]se l%sed for reading, the
polypropylene, po yes?er, poﬁ/efﬁer, polystyrene, polycarbonate,

diffecdy(mistin) &caylatel dhatsara e drprradudy tisediferstire, prosipatiatedspiastiz from one
ano tel({:.lelghissl'l%ﬁoav;/Ssbsa#(‘;ira(f‘tree:Sljlllt(‘?/c():r‘?1 rs(ijs’u %%cl)n% %3&?@?'& ﬁgee %%%oetcation located in
uitable glasses and ceramics include, ut are not fimited to, alumina,
saigilidantodemichidayetamélsysard fitbousddmdisglyBmilyehesencfwledvehich also
im{FYELINE SHRRA YNGR Sl O (vgn 8 Buaig gnine
andwich structure (in case of a three layer structure), the identification
layel05&h bEhgutabery sheictpeaitycfutheomedntiod nray allso lsemprise an alignment
lectromagneli shiel fr elow from the top (ip the eof .
T R o SO R P 83 B e
prootshefihindiagt dichelesiohcifrom faatedge) of the identification layer, if this is

T ) ) Sentificat ' .
2 L B SRS P pyer. o
pluthiitidefitificdeiviy|dissritoyedimpiychuitingspotishirp dnaradihg thentification layer
cor@‘?{% 9994'8&@??%(1‘?{@s!fﬁ’?ﬁl?&ﬁtﬁgﬁéwﬁiﬁ&?}d)‘%%@%’P%P,ﬁ%’ee{ﬁ'?&ﬂ%‘ém patent
ed) at an angle greater than 10 degrees to the plane (or in some
apraetisainMéentS Mi8esat4ly hespenatizidhhty itk sitase picthin ideledficadme of the

p01J_ %Bﬁ)trameﬂ!l%y R HCHLURg, 3 fiﬁf&?lsT%féé‘?BﬁE’P%%e &%gi'\%tic or magnetisable

identification tag may comprise at least ohe further identification layer
matgighged hetywbstaszit bokeotridale candustittopenyel. In dther [@BBpERNents, the
parfER4ARR B MR AgHietal eatfication YR IRRIAC P AOBrovided by

features tan be divided in a plurality of identificationlayers, thus further
spuieragsivryithplaetifity, since the effort needed to imitate the information

Inclygggh in ﬁs‘?ﬁ?&ﬂﬂﬂ‘f@@ﬁ&'ﬁy&@fﬁfﬁHr‘séﬂgaiéi&%ﬂ%mf%ﬁ?gamcles to define
Moreover, this measure can introduce redundancy in

the identification features in the identification layer, the information can only be imitated
with extremely high effort and/or cost thereby improving the security of the identification
system.

[062] The identification layer may comprise a plurality of magnetic (or
magnetisable) particles. By implementing magnetic (or magnetisable) particles as
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
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5the system further increasing the reliability of the identification tag

[057] The layer structure may comprise at least one intermediate layer

arranged between said identification layer and said further identification

layer. [058] If the thinnest dimension of the identification layer is used

for reading, the different identification layers may, by taking this measure,

be separated spatially from one 1 0 gnother. This allows separate and/or

simultaneous reading of the information located in said identification
distapetis). fhlmdalﬁgrtlﬂesr redgmquyommageeimhld)eobwhiﬂhsalsbdm@ﬁoveﬁng an
inethe rellablllt %1e |d1e ic t|o ag.or o ct of the |nvent|0q hi [ ?’L .

TR ST RIG A o R TLNEH b aY S N B B A RIS Thagmetic
promﬂrieimgatinatefmﬁéxdarnﬁaﬁlhtadeﬁtiﬁeaabgnmmt oidhdirgatingnpatinfttdeto magnetic

er dur e.15 cess of r adln% aid |dent|flcat|o f%fture f "
ma{ﬁ% P The m“en ficatic e‘?sﬁeﬁ%%ff CBMphSE e AT Pafs SPtheromagnetic
matalyek(sMagnhlralmatehaimdlsedlyndismldobte(hmambcIhmlleﬂsmwferromagnetlc materials
mb nts, th tification laye mpr es, as. aescrl ed.i

S R e iog SOUR0 LTOBIRS B e o BHEdpgreot and
othW@oﬁﬁﬁﬁﬁ&mﬁ&h & MBBm@ﬂFealmm@r@@mKl Mnéreu@&tdea&ttawsemﬁuenced

ores contain the rt| I The articles,ma on ist
by R0 B I O A LR BEO R RA IR Shelile fermimagneic

matfwmlm ctingpnatrighriesthed donbodi m@ﬂm,sthmgmmme@thayrbmeaalsommmonly
ispersed in a madtrix or,the rtlcle ay-hejr RUfter /i
s e A S O Y e Mo Bt Qe o
Ndgarfielétd idéfiy), Zorthe.glebtificat)onifdailigs isutie wemtﬂib&lmnﬂaymlloy and
formation ca onI b tat d@h xtremely high effort and/qr.c
Ml L T 53 R Rlimed by
dornemtifiCationrgyesgnetjcqunyprises avmhnmatgootlmanglaeumf(uakmgmtﬂe)s in the

malffd O\C'ﬁ‘l ’t(f\és i pu'\‘t?e'g%‘lté %Qﬁgtga(& 59”§H§E‘b&‘8}rﬁ%{£'%%sv%§r§1§a magnetic

ran and/or Griente rticles, a magnetic read he
propemsedraﬁlasrea@bngmeademlthhamnom&ahmgbﬂmagaumammpdses the

Lﬂg{‘ tr';ig & rﬂg%ggﬂg%@g%gﬁgg&i%e%g}&i%?Wﬂﬁ%“%% "SR SSpartially
filled, the host materlal is a substantially non-magnetic material. In general, any porous
host material that is at least substantially non-magnetic (magnetically inert) or substantially
electrically insulating can be used in the present invention. Usually, this host material has
good mechanical, thermal and chemical stability in order that migration of the material in
the pores to other regions of the host material is prevented or negligible. In addition, the
host material’s stability minimizes oxidation and unwanted chemical modification of the
material in the pores. Such properties enable the magnetic, electric or electromagnetic
signal obtained from the tag to remain uniquely identifiable. A suitable host material can,
for example, comprise porous alumite prepared by the anodisation of aluminium films as
described in US Patents 5,139,884, 5,035,960 or Nielsch et al., Journal of Magnetism and
Magnetic Materials 249 (2002) 234-240. Thus, the host material of the tag can be alumina.

[064] Other suitable host materials include porous polymeric films (usually bi- or
tri-block copolymers where one component has been selectively removed) or porous semi-
conducting materials such as porous silicon or porous III-V materials (see, for example,
Foll et al., Advanced Materials, 15, 183-198 (2003)). Examples of III-V materials suitable

for use as a porous host material in the present invention include GaAs, InP and AlAs.
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distribution caused by the magnetic (or magnetisable) particles, thus

providing an inexpensive and highly reliable identification structure. Any

material exhibiting magnetic properties can be used in the identification

layer, including but not limited to magnetic materials such as ferrimagnetic

materials, antiferromagnetic materials and ferromagnetic 5 materials.

Magnetic materials used include butare not limited to ferromagnetic

materials such as Fe, Ni, Co, Gd, Dy, the corresponding alloys, oxides
AnathdrmeintabesHbereate daldi oteeti tanipeunssssoiCiuashiént3pl Ted &chuld, any one of

Cr02 and MnAs. Other materjals influenced by magnetism are also . e
e A AN L BT LR A TP M i Al st
ancengprsipined sOgannei s anhel fersiie snatwin B mAgketite gfdib erxindatesialssilicon oxide,
,inSen eog}l'é iL %u%ed in magnetic media, such as alloys of Ce, Cr, Pt, B,

f\l%xfe.g. &-’Ij—'ezgé,el\ld-Fe-Co-B, Nd-Pr-Fe-Co-Ti-Zr-B), Sm (e.g. SmCo5),

and [@6sys dudclitiasa AYNICatcPertival o tenid ddtifbatalratggalsobject of the invention
mag%ré:rglﬂlgslg ;gvcé'lrl-lrrgﬁtfng? tc':%%%ﬂggvlg f(()) r.rpearl}llg%g]cﬁyct?\lfse%gﬁig er:gn%?ls%yiln the case of
ying magnetic properties within-a continuous materia
corideltitingrueias cortieconatexdetithal tausentditatlennaEgneticpropsrties. be formed

uch.domains of varyi agnetic 15properties are thus encompassed.in .

by B T A S ISR AR R SRR, AR e voies
in mhatenateisalistd ttheyeresioiblhicoahecay te asopatiially Silldd  dhediostof varying
mafliRIRYi21 15,8 substangally non-magnatic,material, IngeASral A0Y RIS ductive

Rost m%teprlgf that is at least substan |aH§/ non-magnetic (magnetically
parindet)’ oE&dtstaliiaihndieting allyténsid atingpdambelssedinathbupresdninited to Cu,

invention. Wsually, thi st material has 2 0,gqod mechanical, thermal . ...
S T S e AR Tl siicon
galbtimeraregiohs ghlinenhostwatetiinsmrelentedsdracegligitle .onsaddition, (SiCr), to
narISARSLMaeriels SiaRlity MINIONAS RXIFRUOm B0 HEYANGI PEMIBR! used as o

modification of the material n the pores. uch properties ena Sle fhe
reagiag) nkstics | €t seroplelgdiro ndaght tiatisig ieaitainad] tho nd dhiefteayitm features that

are r%H%i‘é'& lfllrg&u%yeigc?t%lrtllﬁ lleeﬁ%‘ ﬁ%?@f&ﬁ\%ﬁﬁdﬂ%ta%@h %y%?gs?rfg rc&é?ﬁn rt)sﬁl?ough at

comprise porous alumiteprepared by t 1e anodisation uminium
leasts steseribEdmdURElentsBM39]884a16, 0861060 opdieisti diled., thourmsibtivity,

corduMRIRELS @@&M?QEF“ Q/'aﬁfz@'aléfz"fﬁe(z%%%ﬁf}'?cﬁ%g; %?E 05d8etive or

material of the tag can be alumina. 10641 Other suita
senmateditvaqadecisoraus potgtrmriofiiositiosuaihibitlor tdebidetation layer may be

detgaeglﬁg?ﬁ' Sa%ﬁra%@r;%accﬁ%ar%g?eér @cﬂea%nas%%ﬁﬂ\éﬁ%rﬁéﬂ?&’lﬁdin%he case of a

porous semi- 3 0 conducti lals such as porous silicon or porous

portlyhortewi(sts, Horeaximblishion be 4illedvitheket WealsiatduB ing particles,
the 1L IR 62A0RN: S amplesif Uy m&%&@ﬂénswﬁapk%é%yggeaé @ﬁgg%ésmay be

host material in the present invention include GaAs, InP and AlA
usednother suitable host material is zeolites. Examples of suitable zeolites

cin e AL L et rise an
idepidtedtns iHoletleonurging axidexbbclokinpbrabyidellziitvoxieesenpdtin or active
parg]?it%% : ﬁ,ﬁﬁﬁﬂ?@ﬁd tianaiviofsaliesnaty e fhaleapprriomadAeR0IREk change
the wavelength and/or plane of polarisation of light that is transmitted through or reflected
from them. According to this embodiment, an optical detector can be used as a reading
element for sampling the track formed from the identification layer to read the
identification features. These identification features may be formed from, for instance,
particles that fluoresce at a specific wavelength, chiral particles that change the plane of

polarisation, or a mixture of particles that fluoresce at different wavelengths and/or change
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may comprise a plurality of conductive or semi-conductive particles. Also

in the case of conductive or semi-conductive particles, the identification

information may also be formed by domains of varying conductive

properties within a continuous material including voids in the material that

cause variable conductive properties. Such domains of varying 1 0

magnetic properties are thus encomﬁ ssed in the term "conductive or

semi-conductive particles". Electrica gconducting materials include
the npétads p S poagisdbishnof limdiackéd GphtSing hanNi @rlglloyswhpoedbilities. It is also

Examples of semi-conductin terials include (polyysilicon,.gallium
PR G e M T e A MR el e Examples of
opt{Silly) distinarichably adewledcoritdilg e thispartibledjneeniméc npagietis, polymeric

r{e?d head can be used as[% iL5 re ingtgle ent fort amglin}g the . bubbl
PatfeRtfication Tayer 1o ek the fdenfifichtion fedttres thatake formed om o0 <
andadoabaaisonfiagngtig fipldcdigiripetioes caitbedabyopaasing coaterilthrolugiixaires and
conl%:ilrsfg ggnlﬁe% %aid particles. Similarly, an electrical parameter like the

reSiStvIn , conductivity, impedance, or the like of the randomly distributed

cond0eTive resemientiatu cthay palticleschisda fancharbofapositiofi witlinetie and/or
maSRRiERION IAYSL MAY S, 2 ﬂ?c?}es%ﬁ%ﬂc%%&‘ ﬁv%uétr?ﬂerrgaﬁjéé‘@g‘?‘&‘{‘%% particles

%suclﬁ as a conductive senso%. n the case or a porous ot materal the
andporeptofaiidisicaguib dille paviibl edeot fioabigr corpaoretitioe paltibidsy thel shengcurity

ost materials given abave in connection with the magnetic .particles ma

of P e b, S et o IR oty o1 Digagn and a
magnaticompfisgian &6ideniifipitiooni@derlognuplisintha pherality piniolicahgt has a
sigfFHESHY GARPORMR O ALYE RAIUEIERRY, CPUGRIMAFIUELBMEANLR in the

the present application particies that c an&e the wavelengt and/dr pﬁane
ideofi podansdtiper ofidighttieat lsrgestshmiteas ohrdugmat lieflentaa) fodrpethemm about 10
na Iﬁ%:nc%gsir{% 18 (;Q@%%nlg%%m%% an optical detector can be used as a

reagllng element for samp]ﬁqng thie track formed from the identification layer

to rdfid&hel8 thiclerkéficidtioti featage 01T wbgerid eftifivatiory fetitume st ndyrality  of
1degﬁf{9{%%dlég%ﬁ’ J%!H Q%&ﬁgﬁgtﬁ%aﬂﬁ%ﬁﬁépi&g li}?e[&&g? 1@%%1&91%?&?&, wherein each

wavelength; chiral particles that change the plane of polarisation, or a
identijteateoofl pemtitsl esathedl fluslesrd attbiffarene thenvidianigtbatianddgeshange

22t a isal fi ted di to:

pos S thes T oo g TRl St R R s b focted
in {Hentifivtficatieating rEkanpjest offogticaliyedisemdaighabdetmaiedesicatures and
adREHEC B RAIGRS. £SATCpartslesu ROl mAriEPHUCES AR Nached or

occurring particles such as the ﬁbre within paper, or voids or bubbles 5
backgpuniailosroftierierropticals pebpeptiedioithin a continuous material and

mixthpes and GOMPINAUONIBEIGRAt the QhfdcLS Iiue 4@@')( #MOidentification

include a combination of magnetic and/or magnetisable and/or' conductive
layeiite) ffasewisoed Dutveratrifdroptisaly: detiverpaticksanaigeptidatys suitable

for Wﬁ%@}%@@&ﬂg%ﬁ&%@ﬁﬁ%m& Ve:the LeURBIIN. AR &Qx%asgee‘?&ﬂ}lyexample,

of the system. Th one case, for instance, a combination of an optica

by vbeiiceriomnd maskagnesticlogiiietiton canbbainthleimentet. thypfaaliyiahéocs not
preP¥ET 0% RAIUGIE dhathasA.SIgniterRatSHecl ARG IMALHHDRINFYENRE from the

voids and domains present in the identification layer may have a largest .
tragkmBxaiar! (b ndtifrhl e anesyiod b Bigtees abo wORmHsgtb e tBes PHoMsbiYE coating

incﬁﬁg,rﬂ{&rﬁl@ﬁtﬁrﬁmited to, polymeric coatings such as Teflon coating, a rigid polymer,
a sol gel or vapour deposited material such as an oxide, nitride, amorphous diamond, a
diamond-like material (film) such as diamond-like carbon, tetrahedral amorphous carbon
or a spun-coated lacquer. This protective coating (layer) may be a “hard” material. A

“hard” material is defined herein as a material preferably having a bulk yield stress of 50
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1510681 In the identification tag or object of the invention, a plurality of

identification layers each comprising identification features is

contemplated, wherein each identification layer is readable independently

from other identification layers. 10691 By reading individual layers,

different kinds of information can be located in the identification tag or the

object of the invention (e.g. identific%&on features and 2 0 additional

information like a price of a product to" which the tag may be attached or
mepackgrousdpiefaruatiomeanceraink) SNeX/mproduadre. Ad0HQpia ddrthanitable

embodiment the surface(s) that expose(s) the identjfication layer(s) |s/ar
i e U s A S T
adviartppssiodllyepigtaotiply thedlidentidpeatian layesingmoeentiiigniamgtadf poly methyl
am (for example, by,chemical and/or mechanical degradatio .
e O T T, e e i S S hgnomeric
metfyihedtdentifiaati drhéeatres ars meaningllyreadzdl el drimg the firactoating.
Exa s of suitable material that can be cqmprised jn. the pratective .

o T e e O R e RIS Myice of the
inveoabdingyd rigidigolybedr, Ehesd geltorduapotsr ate positegdphetbliats tich idsmiiication
oxide,, nitride, amorphous.diamond, a .3 0 diamond-like material (film) )
tag g e b e O S B or forming

an spun{ccated ttecaubthd stiprdticticediogitan (lAyarpmayobazidnard”

material, A-hard” material is defined herei aterial.preferably ..

it e TR RS IE BERRSRE TR SLRIRL Riaaion from o
pluB0ityNfmd domiyotesoAleedgrapiel of iaduideble fulydeetiflratiastkgs the

har erial is poly methyl methacrylate which has the advantages of ..

a3t s RRL G HORTRUS SAAAIR, R SANIAgPRSliing from
thenvbthacieriate camabgeproauoédiy dipdomspirceatig pheitdes withvading a unique

olution o [c Smethyl methacrylate. The monomer solution is
ﬁn%eo rﬁ%&&@ﬁ%ﬁn%% r after coating. [071] In the following, preferred

embddihediscof¢thdingadiemaié viveyobthediaperdtidnwitiddende sdidbadtion from a

hese ime re al li | [dentificati ject .

P ol B i
casgrtlhidentdicatidentaytand tegnesthed dogrelsdingtidentification information.

#gf&?%%]ﬂ*l%el%‘lﬁlﬁgek%ﬂ%tﬁﬁ%%?s@%%pﬁﬂgpft%ﬁr?o"’}dlié‘&ilﬂéofm&q%ion from a
plurality of conductive and/or semiconductive particles included in the identification layer.
According to this embodiment, the reading element is an electrical or electromagnetic or
magnetic reading element reading out an electrical parameter characteristic for an
arrangement of randomly disordered particles.

[076] The reading element may further be adapted for reading information from a
plurality of optically active or optically distinguishable 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. The reading element can also be
adapted to detect photons reflected from or deflected by a plurality of randomly distributed
optically distinguishable particles included in an identification layer of the tag or the object

[077] It is also possible to use a reading element having at least two different
types of reading capabilities, for example, magnetically and optically, or electrically and

magnetically. So doing, the security can be further improved.
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plurality of randomly disordered particles included in the identification

layer. [073] Thus, the reading element may be adapted to detect a

signal resulting from the characteristic arrangement of the randomly

oriented particles providing a unique fingerprint (and signature). 15[074]

The reading element may be adapted for reading information from a

plurality of magnetic or magnetisablgﬁ)articles included in the identification

layer. In this case, the reading elemént is a magnetic reading element.

[0750T8E réadirg dleminicnaynbothe adapiect fortreadingelefoematins tracking

from a plyrality of conductive.and/or semiconductive particles included,in .
el B a0 B R T e BTGt drWSAg e reading
elemlemetibis/ancelkciteatific gieat fontags dvingrmadgheiicerdadmgocetsroéntading the
; deﬁ?ﬁfﬂiﬂ%ﬁ)'}u ﬁlr}reéectrical parameter characteristic for an arrangement of

Pandém y disordéred particles. [076] The reading element may further

be gdapied-torsedding, ithfortmeltiog friemapharatity abpriicailyoaditad yopositioning

optically distinguishable particles inclu in. the,. 25 identification.

e R (5 e D AL Ry Senh i PRk shegent can
alsocadedaptetbfectoptichlth mayweng et @iroptigaspanamitbe seohasdement with
reflectance or fluorescence intensity, an,optical anisotr or the, like. The .
ros g o Toech i s Uk et e, & visual
madeéiactedpbyvadpiliaslity ofi tandbrefyrdistribatdcbo psical hlidistinguisingide the object

o AR TR O IR0 A e
orddifterénthypés ibftatathirgroabedoi ives;tfan ekdmpientiaghietciiyuarsdocated in the
o il SR 00 USRI M o e
actgatrackirglelemme of. thhisadogiolgeimhemt dshacaptied. to further facilitate or

o o e T e S SET P I Fucking clement
is ddepitifidat eheftamnacbtalrg tHdmgoibegdithe dheokirg iegndiet cafadeused for
reaaﬁjl%pt&i% f?&e%.’ﬂﬁ%'t%]? O%&’[Rﬂggg The tracking element can also be adapted for
electromagnetically measuring the relative position of the reading element with respect to
the identification features being read. According to these embodiments, a readable
electromagnetic guiding layer or feature is provided as a positional reference mark or an as
alignment mark. This may, for example, be a structure of ferromagnetic material, which
allows an auxiliary sensing element of the tracking element to follow a path along which a
fingerprint shall be captured.

[081] According to a further embodiment, the reading device may have a
processing means adapted to compare the signature of the fingerprint read by the reading
element with a pre-stored reference signature, and to identify an identification tag to be
valid, if the signature read from the identification tag differs from the pre-stored reference
signature by less than a threshold.

[082] In other words, a pre-stored reference signature can be stored in a data
storage medium of a reading device (or of a remotely located storage medium which can
be accessed in order to validate the read signature — an example of this would be a database

connected to the internet so as to allow signatures read by remote devices to be verified) as

a set of parameters. This set of parameters may be compared with a signature detected in a
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the reading element with respect to the identification features. The

tracking element can also be adapted for optically measuring the relative

position of the reading element with respect to the identification features

being read. According to these embodiments, a visual mark can be

provided as a positional reference mark or as an alignment mark on the

object 1 0 or identification tag indicating a path along which the reading

element should be guided in order to further facilitate an error-free
pardetéatiomaf ﬁﬂ&ﬂdﬁnﬂﬁsaﬁmﬁeﬁw’%&dﬁnﬂéﬁ dmﬂparhib[ﬁiﬂihatjﬂa-med Aderence

mgn:ﬂ A Sfoke

mec amsrﬁ ori‘nﬁ Qfa% ensor al&d glf??glb gvgoo Q%%%O er%gguﬁ}'%“and the

e reading efement Can'ad & Tedam

preetemeé MyehuehegrhmmdyMMthmh thwsﬂmdadtmﬂi(mglelehﬁﬁﬁicﬂﬁoisis considered
or electrgmagnetica UIdI readin en

to 1%.eur atc?e%ésg k‘ur rgladw% L[ déen IfiC rﬁlon Féa g?es‘g ?mrlac{ﬁ%g ete%%%eq may be

comate&ld;mhhmdapieutfbmxewetrnmmnﬂseaﬂyhmememg;ttbmdeﬁumce s1gnature is

Stoﬁ sition oft rea eIement |th res e t to th ntlfl atlon feat

ing read i&c‘{: ng b thade® embo %Vlgerea ablet Fecefr gne%ce can be
des%ﬂdmﬂlﬂl}’matmfﬂ‘mm@tﬁ prewddbicas: &SpOBﬂdmaﬁdrmterergnatmarﬂhamamasd in a

dat 80 n%]rrrr]l%?lturpnarrgmg elsw Yed for ?)%ar{h%le a?c? rgg[elj r rna‘u the readin
ferromr iC matenal, Which allows an auxi ar sensing e ement g
devtracking leterblernbtoteliantie ;mlcswmagwmdma $iggetypd rth&i’lﬂllstmﬂeed in the object
to WAL Flllj ﬁe tag is an% l%eé dm rth ?F ? dfm%?st ctoq{i %aglng}oted that the
device may have a processmg means Al apte dto compare ke ’signature
objeftthe fingerpraft tﬂeadlbglnlthmlramjl@dzﬁoebé}mémvwwmeemﬁ;ﬂtmtedlforrnation, for
ref rence signatyr d to, | ntj |d ntification ta val .
e B B R e R R TR BB Wormation
mapeherenbalsihmatucenygigssthbar adteeshvlo.dimei§8a4] bnotldewongsgratic strip
r red C t tor t
or B e Bl S S e e S Bl
frotmesacorvsatbimbiteradeyalitate theraadsiyataede, snexample sfithiss memory
C in t llow r
ok R ARASE S e IR B Bl Ao sl
(popsitdyeite psoeTaybei cmpaledogishch gfgmazmr@@teteﬁtedmd ghe®pattitglaer via a
S ar
o R P R v Geueh
as b&weenqmmhsﬂre@ dm%ebpse{efm@cs_tefedenfﬂéeygma@nemselwshmd and
said }Q{{%ﬁ g%‘%‘?@ %ﬁlﬁ%ﬂ%ﬁ%‘l&%ﬁﬁg‘{ﬁfg Gl 'Ehté‘ WRGnt pre-
object a suc ort object to w the tag is attaclied may be
storssrisitteeaee aigheafuie(shk @pmew@hnmthece&aigrmmqhetbremswed reference
sfFIEHETRE SABAIYR S SIPEe PELTROANY NG DAImen: A keRiB ey ice (or to
device. Rather, the reading device can be desighed such that it is able to
therewaivenivatpre davied referahictheitieatand ravidestoeardn s daaaysedbagypertinent
mf&ﬁ%%ﬁﬂ E%HQI(%VYHQ Eﬁ%%g& t%qqﬁoﬁﬁég'ﬁ%ﬁeﬂf&ﬁhﬁgqf&ﬁt&’ﬁ% Jg}ﬁotely located

reading device may be able to receive the pre-stored reference signature
deviiggtdansreliee imhstgaaisietng that no match was found and other information (such as

suggestions on what steps the user should take in these circumstances).

[083] The processing means may further be adapted to update the pre-stored
reference signature by re-writing or appending the pre-stored reference signature using
information from the most recently read fingerprint/signature and storing the signature
from the read fingerprint as an updated reference signature for a future verification check.
When using the identification tag or the object adapted to be identified for a longer period,

abrasion of the track or the entire identification layer may occur as a consequence of the
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10 to which the tag is attached or the object to be identified. In this
context, it is noted that the object or the tag of the invention may
additionally have stored further information, for example, the price of the
object, the manufacturer thereof or the like. Such information may be
included in a conventional bar code, a two-dimensional bar code, a
magnetic strip or a memory chip. The reading device may thus also be
adapted to read such a signature 15 from a conventional barcode, a two-
intelisaensiondl tharddele] fecaniagnetyc Stghonmabiasiochipay\rather the characteristic
. alternative is that the reading.device is adapted tq send the read signal .
GRS, e OB AT GG s AR DA LB SRS djemature
wolltentetps viayacmoinle ,canimamisbtisivaeficetsmaly asve eceutangigonsydahat an
iacfETIRISIocaled device (syigh 4 8, server FOMBUIER WhErS i i i sed in
atabase ofpre-storedeference signatures is fioused, an sai
ongembieliyracadé thdevica i a bigdtocs arnpares tinethie aldtsigedtugeanith dind stores this
elevant pre-stored reference signature(s). Upon.matching,the read .. ..
S TR o s P S A L i ime e
to abewsoencaimseadabafidssalpetiiackitm thgerezdibyg teeicer(ontodhet, thus improving
mmunicatiop device) to verify the item and provide. the user with any, .
e S B R G R R st o ve
norfouid tse remstgiyiocateabr2bwensiarotdedreturn a signal stating that no
matghusifound, and etheniniormietion (sueh as SUagestans aMMiPhead can be
step user should take in these cwcumstancésé}. e

usedracassierygtmdarsmmiay iuctivesderatapiegnowpi diettheppresstotbd identification

feal I SRIRSIIPBIE. b&fgreeét""a{fﬁtaéﬁge " §BRgading:the {ae%%%rsegfr RISISRGSs that can
signature usifg information fr e most recently rea

be fisggeapzitittsignatd e anshetoringethk gighatdle Gdsétomdtedead VCRs), magnetic

: : of onature for o f fication
B e L e
forideamifibd faltarenydy penoasrabiasiore chibscapk, aothmenljrénown as an MFM,
. ification lav h i f.
oSBT ST 3 ASEISEEUAISE e SRIITRE okl o
effgignatoreto beibheshgdihrindeistainsgsteharactwhitistheushe-stordek  electric  or
f si d : , 1. ar ion ef
o TR SR, SUARA T WaaR B ter or
EME%@yfssme?rmgphneaaiyham%ilsgﬂe_t@éntqmtsmtabbdfmqﬁeom eanbb@lime‘rh_tfor this
pngEQ?FB}’%@&%HHSQE?@i%@?&%‘?ﬁc%ﬁgﬁcgﬁaﬁggﬂ&%%H{& %‘i’%ﬁ&?&%?oﬁ%‘%nay be

pdated signature as the pre-stored reference signature. Thus, sma

usedm@wdvmhfmmeed@@mmﬁhyghminfafétw @mﬂm@,r idémﬂﬁﬁétﬁtmfmfei@mple-

can fop 4pkesh e ARl (IS MRL QNGB fNGHANRTEY A AR SYIEMit can be

since an erroneous classification of a tag or the object to be non-valid as a
subc'miséqu_e rrnétmrabﬁiaglonr@cgwd%dpl opoew1 (p acédtdlane@wﬁth, ttigke Fourier
ra RO ARCIRRU SnRORYEDHONBh AP Reas 6N B 3RS B RIUP Bnpress and/or

determine a characteristic (signature) that represents the identification
encfaptuthe Gigheuey mimet@mmﬂa@aﬁtw ftﬁ%éﬁd@sﬂtﬁédsigla@mp|ésrofﬁe@@ired a
sub*gsa%mﬂgmehesyg}%m > ARG HPRLITAARIRUIAIARG RAYEISHMARE from the

cassette recorders (VCRs), magnetic data storage tapes, hard disk drives,
readtipg) g the diksoanid riagrietiessedse munersesl/ asryptedafapie. can be stored in a
varfdiP IAIUE Y1 A/DAANGHE I0ERE,UCKARFARG:, SATATARYY KAGW 88,38 MFMstorage,

can be used. In addition, detection of magneto-optical effects such as the
maghgHaeiitncepr effecoten Batumliowge roediatérmbaentinarditepistsiersdcreference
sigfsiifig electric or electromagnetic field strength, any conventional high

sensitivity electric field meter or EMF gaussmeter which can be calibrated

to a wﬁéb@ﬁ]@qg@ﬁggj%ﬁ}@eﬁygbﬂg@@tgﬁgcm be obtained from scanning a surface

area that encompasses the entire identification features comprised in the tag or the object of
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2 0 purpose. For determining optical characteristics, any photodetector or
photodiode may be used equipped where necessary with polarising filters
and/or colour filters for example. 10851 Once the signature from the
object or the tag has been determined, it can be subjected to
mathematical procedures to process (e.qg. filter, smooth, take Fourier
transforms or other mathematical siggzal processing techniques) and/or
compress and/or 25 encrypt the signiature prior to storage. The first
interessaduiet sigratued po ik ibds ke dbaatutise Guarni gnease edysfgnatiee)ing a portion
either in the fqrm of the raw signal obtained fr Jttée eading of the tag, or )
of it e erite SRS e S R (RS vEaER) e, in
appdataistoragéc nedjasuchbasal baridodiskthemaritardit A edifieiciape read only
storage,.magnetic stripe or. a ther .data storage. medja (sa be in .
it SR N i S R
expsiggtatdie capabeatbtagnethfeotheschrninges surface aoeadtsagnature (identification
intSASRMRASERADS Sntie identiication features.comprisedin e, (89 0L € of new
o%rjlect ot 27 interest, RS Rowéveraiso possibte {0 obtain this first
tagsignatifrasordy hroredieading a portion of a surface, thereby reading only a
porti f the identification features. For example, in applications which .
reqUlB A lohiSr ISVRY SF K naSticatin | may Ba oL HANTo Foad BRlycs it more
compplitietedtshiorperfhcenusctithekptiftibe thigtheshdinmepusion ©f beadentifiable from the
ideldFicaten laver IS, 3 ‘?s"e%f‘?%e%eﬁﬁ'es AR Si%”é‘t%ﬁetﬁgetg PECOMES WSne, but
pre-store 5|gna§ure entification miormation). 1 this way, Brocesélng
prefierenfatlyedolimy @ad relCardimgdpendigmansteucfioe\witigs oncobjectlcaystom. This
melBYERin oentR7T NS IEALIIEmENt{0f pniv a0 RAMIA IgRAMYE AIRQution layer
makes it more compﬁcatecf to Forge, ecause the portion used is not
(meaguigeti¢ccherid erifiabib) bam deepitd adbntifivation featuresncgmprisadgnised to

o L SR SR T B AT o

part of an independe wit
effonancinl e he ralyE atuhtbeféie migHfont sz tofl remibyd uoe diengrifiiecost and effort for
th [ en 'f'cf 51 layer ﬁ‘ﬂli gntire tag or object), despite only some of
etﬁe%r’?f%ingﬁ%n ein usegt %o{%l%rthenticate the object. Typically,
duplie88hgAkecambsestpofiion itherebses, thacossubld 4Bl afformmeeded tpractical

1ev8P‘{H£?rfc%*tFtD§n %‘é‘%‘%‘-‘s\?&%ﬁﬁ‘E@féﬁléfd&cr?%ﬁiﬁgrg‘%ﬁé’sh%”%%ﬁ&ﬁ Oliaken for
the original producer or legitimate user. 0881 As can be seen from
idethidiedsone, itipqses sibldaked Possnmindiffagmtacticed levd| theatohiainiiog example,

mal'gl?agfﬁfé&%}%g Egﬁeﬁg r%‘é&dsfﬂ%ﬁ@r@ﬁ%glgrﬁﬂﬂéé%% Eﬁhgirﬂéﬁ fand stored on a data

Identification purposes to take place at different times and locations. For
storaggrmsiéium before the tags are delivered to the user of the tag (for example, a supplier

of parts for the automotive industry). This tag user then affixes the tag to an object to be
tagged, for example, an automotive component before distributing it to its customers.
Alternatively, the tag can be read by the tag user only after the tag user has attached the tag
onto or included the tag into an object. In case of objects adapted to be identified, the
signatures will typically be read where the objects are manufactured and the pre-stored
reference signature can, if so desired, be sent to a remote location and stored there. In case
of both the use of a tag or an object, the user such as a automotive part supplier or a
pharmaceutical manufacturer may store further information/content such as product
information and the like on the an object or tag 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



10

15

20

25

30

2 0 manufactured tags can be read first where the signatures are obtained
and stored on a data storage medium before the tags are delivered to the
user of the tag (for example, a supplier of parts for the automotive
industry). This tag user then affixes the tag to an object to be tagged, for
example, an automotive component before distributing it to its customers.
Alternatively, the tag can be read byatge tag user only after the tag user
has attached the tag 25 onto or inclided the tag into an object. In case of
CDohjdcieadapidadtotbetidentiiack. (ki sigraturanviil dypicdityibehesd svdatignature
Jhe ob ect are man factured anﬁ?trlle pre- sttore ference SI atlge cap, b
an "m&ers.re& (beaé%en S ot RS RIS PR T S SR g gpich may be
stotmdthrthaememmf éatagsmrm obgedinine mrserréuctbaeea@zuthwnmlmﬁtpamf the object.
armaceutlcal anufactur [ m tor further
Alteq‘grma ﬁconef%n SUch%s pr(%(dr:tr&{c |nforma I6R dnd ¥heI eé‘dc%% h}éeatr%1g and
theodajet mnthgleergmmr@tamhddmtaﬁslamge lmgdims disoribedHearbjeC@rusar may first
prolc?égreetlﬁ{::{:%%[a es:’rt&% qfﬁ m?[clajr(égt%%g %Qdc ttl?emtlg % Srur%fg) enlocation where the
yer of the iNvention, a User Such as récor company may
refetoree mugiatorethe 2B Bndndttited distributedositsragstoméunihisin both cases,
tomer m n obtain the second signature and compare t
e R R R B R T SRS gyt of
mtcs&steadlmla mmdterdatdasmlta%mddnm) fon ordeqtenerdbntfeadientioy die tag or
b.th object. Alternatively, the tag user may affix the tag to the object prior to
reading the tag and 5 thereafter send the signature to the data storage
med%ﬁ](lillevrtis’e toetekie ciisehmeaytsfirst phodusehihe tomremhcigl itemtification

pf |nterest end |t th a rempte location Wh re H? eI\ erence
fea eSS 1n an 0 da% mvention arc ISCUSSC 8 ]ﬁl%
S|gnature IS ea an tore on a data storage me |um§ oth Tases,

idenkdf€dtidn mfwmathmdumaﬁtahfedliatihe formeat aﬁsxgnatmhlfabny afagandomly
d1sf%1 ALG l}l) ntlc‘i‘éé” gesatrg q 85 r%g ?e %E)E%l?e%t%oé%%%é fc(%{tlon layer. The

seq t identitication of e tag or s context,
plumhbodfmdmmmﬁetmmmhpmmé@dmg hﬂaetmguatronlfmlnessabém objduttive or

sen%c%r t%e%? #%Y%n %&Wedd ?%gﬂg%lura é%”%"é{ﬂ?g 90] In one

ment information Is read from ran o?rstnbuted
part[@l%h] thht dre astucdgrat m@tahmaaﬁmlsamedemm@bmmmer Nityecomprise

detmn%gll%%acoggu Xaqa%ttrép Eﬁ%d&aétlﬁlgg el ?%1(1‘ nzﬁt'féz%rt a tIC cmr/ of the

magnetis ctive or semiconductive or optlca Yy active or o
idenigiigngion haysie ddhicleg or the[obEFinTtherdzse spheracmugnetic panatlssobtained.

In ?ﬁf‘s Usgd the reading dvnCome’ '?r‘?ageé‘c?[n’i% é'%gaats{%%‘?ﬂﬁf%@?ﬁﬁg RUGc host

of a maghnetic field of at least a portion of the identification layer of the
matgrigHeovjerpoTere rehgreispelsisit marmetibsigrias iookstiai neuagzemmtaﬁglal

ﬁas%é‘i lagUficAtion IAWeHMaY CRIMBHISEIA YRS &EE'%WH&O&%R&ELBHQM of the
ost material having pores, wherein at least some of the pores contain a

portieiy ridticheadaidgification 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 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 to use an identification layer with a disordered
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[092] The reading may be at least one characteristic of the magnetic field

of 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 25 properties of the identification layer, for

example, size, shape and orientation of pores, inter-pore distances,

percentage of pore filling and crystal $rientation of magnetic material in

the identification layer. For example,’if a porous host material is used the
strudisoederdcanobeasyahapaiasiigeafftifid dibpv reateral dlenasé sfanxempteaterial )

for this, a haost. materjal can he used that has different pore sizesapnd . .
e S ST R e BT T W GETS 6B e ppive i for
thefjledwitiva magrielio hatesgletid aalstopssiblgetpruset@ drsst findth the disorder in
tneQgET5A RorcaIn which s disorder is creaipd by yarving the fllin degres) mhe

of the matetial within the pores.”It'is Of course also possible to'use an
abdde ptibipaties lelyehwith bedisorghelectd29 stadbickelandlatsa viaryidbetification layer
or BETEENEGE af flled pores Bt (I he cape ol madnefip material) the crystal

Ofierttation of the material within e Fag, for%xample. Khother alternative

is fof09d pdncurs kostadateriatio blembigaetc ydrfor thigjdgétprintitagnetic field

rgiise fom e disoren i e size and iacation of unflled Pares (OrRBreR 14 (he
PrSiied with a non-magnetic materlaF). he "5 above properties w ith can be
sigmagniplu ksbeld porprod wd etlks adeheti firw theni demtifichtichika partafdinectag ihe tmeagnetic
bject can also be considered as degrees of freedam. 093] In one_ ..

N R A S e, gt e et et
beferchadbtecntimatiorhof the @isteadteome gtvaiadteldssigof] ther rnagynsetidiigldFor this

the signal) of said portion. of the identification | .4n this embodjment .
P e B YTt SR TR R nagneize
thereleragnetived ayederutieandigh ptivdfietd bgforepdabarramgdirgs, Phithe magnetic field

el DGEAIR NG TRanedc HEIdRIanaLToF %%%Xe&%?‘ding- For this purpose,
unitform but also an inﬁomogeneous maghietic field can be used to
re-ni89ketike dhe dobdotifivatio thiaysthedai s thetspoodgdect nd sig)ptédaration in

' i« fial . ‘ : S '
e P e R Y S i R0ing) of
inf¢rewoiaimghihfodnrationim ghetidimgtificatiognitiemefaha thgt ds thesolsjdor isxample,
in 'c-lé. 38 | r . . erming groups o
o SO TR RO B s o
pargtjsarti€ldintacholed-durinimsachy detevtriting! throvghpanrmagerial or by a
Ty fo?qflté%e ﬁﬂgﬂg%ggjﬁsp fﬁﬁt%@d}lﬁﬂg%{% (gr ftﬁja‘éwﬁl?lﬁone grior to the

co%%%ctmg) materi y a 2 0 combination of these two appfoache

ﬁrqﬂﬁm@ﬂdiﬂ@ e iérm@ﬁ@ﬁabw qbcy@giimlmfﬁe tﬁlriStfuetténwmi@@tiqﬂ- the
fing¢gaEt o-RUgHmANV el RIELENS JrshdeiSURIRA B  udes %ﬁ?ﬁl Y{ﬁe%re than one

another embodiment of the invention includes storing more than on

pre;ﬂ@rgtbr&fqr@mrﬂier@@mtlﬁeé fﬁmr@mchMem@bjﬂ@éﬁ's%@nmmeis read
sula'ée&%@ﬂtﬁ“ﬁ&e%ﬁrkq%&mﬁee%,s'ﬁﬂaék'éﬁlﬁ?ef‘ HIOLEXFRRE 2 PR R TPHE D re-stored

against all the pre-stored
reference signatures for that object or may be compared against all pre-stored reference

signatures stored in the database. For example when reading the signatures to be used as
the pre-stored reference signatures for the object different reading devices, that means at
least two (a plurality) reading devices may be used. The plurality of the reading devices
may be configured such that each of them define the spatial relationship between a discrete
area of the identification features to be read differently. This difference in the configuration
can either be inherently or deliberately introduced. For example, the reading elements of

the various reading devices may be purposefully slightly misaligned with respect to each



10

15

20

25

30

25 reference signatures for that object or may be compared against all
pre-stored reference signatures stored in the database. For example when
reading the signatures to be used as the pre-stored reference signatures
for the object different reading devices, that means at least two (a
plurality) reading devices may be used. The plurality of the reading
devices may be configured such tha ag)Sach of them define the spatial
relationship between a discrete 30 area of the identification features to be
otheead'ldifferentty thbhishdifferdingssinpiat oafigoration karncedheedding device would
nhere tl ber t introduced. Far example, the reading elements
el e U ST AR, e ep Ry sy A grage ould be
slighith defpecit tBeaabrii@) abthkescl pis- ntmadsstglaﬁﬂnes reatlingig satidor subsequent
verfGialionehip for sachreading device would,define a slightly diferent - onsier
onsequenty th’e]3|gnatur fom ‘edch rea INg device would(b }
readiffgm%onﬁidmﬂgfaﬁttbesfea;Mee&thabS@MIgre]:eraenit tmsflmgithtemiﬂmg device is
ent veyifi catlon of the object it makes t e ver f| on.more robust.
P eriec?lsg p e; ?:ﬁonéj der dg re ét & frack hf entlflca ion %leatt:pr1 3ot the ure”. 1

therezding elememt of a ﬁesbnelanhmﬂ;r@dmeas pestegityyatigsegdthi fanovicesple, by
gnature |c fan bec lled the "aligne n t If the rea
aboulemen‘trotgn a se’con d'readm {fé\%:%emlgcrsalgﬁ?y rqn)lstlﬁgnear&mreeega?ﬁogthebleﬂ that
proab@stalsrgmmeténphOamdveméteds;hEO‘ieﬁcStgnmmeé oilf0e neistometens)nt of a
the Ieft that provides.a,signatyre w can be aII dt I
il A SR S G D G B eltd gyneter 10
mmusﬁtgmed(lfmlmmﬂs by b(!ibmictrmm@em)eterﬂtwrtghmohaemlﬂes a signature
Wh{rhcromeotgr xels d191 mlcr eterts&rto tge ”%rr'fntht%t prlowdasag gnatyre. . oture
ich can be called rlg S|gnatur orlngt (%Slghatureg
andefgbignatareansdthg htfs-tgnmqll refesctice pmwmdhmfmenw shgnaturgsess of the
increase the o the h cl
e R L A e A A IR by tyerored
forsatmmhmlelwﬂﬂ@elmﬁamltcbtemm el aradatiods voetioes ecteteaievicd. device.
ASQRHT G D i mTISAIRAT et BRI B ARG Wcss is +50
process is 50 micrometers, then by storing one or more sets
migafederse signatoyestoongspanding iwrisaligned reedings!(indferdimg  signatures
t r [ S
o e UG Ik MR AR AR M7 P80 higrometers)
it mefarethiot ¢hen Weuldbsardsaligitdvithoths tiendesidgratuiid. havieaorsxpendieg pre-
sto%fdt?gf&%ﬁc%ftﬂﬁtr\?oqlﬂl Y3 (9{ Qje'i? tﬂgﬁ%e}/é 8%1§{a é"bﬂ%‘?ﬁ%@? mglple of the

one pre-stored reference signal is if, the reading €lements themselves

usaﬁvessmﬁ@mhtmﬂﬂmmmmefnsﬁ@(@g fareadhastimsgneoterhdveference
sighANINg; %ﬁ@%‘é‘é’d‘i‘r?g])elﬁéééfﬁénﬁl@n%%t@srﬁé@é”&&%ﬂ%‘?ﬁ%ﬂ“ it 'Eﬂé‘l?ecf?iracterlstlcs

readlng elements the spectrum of signatures possible with the family of
(e. geédmn%caemﬁehtbmwbemmaeavmqﬁ@emmme¢tt0§readlng devices with
GGG R SRS B LS SRR YR I A SRS EARME Preading
WI h all of the pre-stored sighatures thatare associated with a particula
elem@}é&tcerl\hﬁheaqatﬁdyleftbtﬂe@tbodlmeno%@m%ﬂmmterf@ﬂh lstatiptestiofy thus be
cor R RRED. IR Bich:PareRdR 6F ARGiheSRAlicadRRNiEaRssociated with

information such as a serial number, binary or hexadecimal 3 0

a PW@WW%P&W&@%MW@@&P@@ g. a name) that has been
aSSiw th{rﬁetﬁpﬂﬁ&I E?IH)%%%%PBF fﬁfetn?véﬁfﬁ)ﬁf Mesgﬂﬁtflag%rcode or another

information, and if the reading device does not fully, completely or
Sereélﬁettrgd%aﬂ@a@lbar&awmeewahz@a idlejetifd ativm bsforkadion othdéexadecimal

information, or an alphanumeric code (e.g. a name) that has been assigned to the object is
used as one of the sets of identification information, and if the reading device does not

fully, completely or correctly read said barcode or serialized identification information, the
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31 processing unit is able to regenerate data or components (e.g.

reference points) missing from parts of the read signal based on

supplementary information that is keyed in or scanned in separately. For

example if the identification information is a barcode and an associated

number, the barcode can be scanned with an alternate device and the

associated 5 number can be used a {he supplementary information to

regenerate the data or components ?e.g. reference points) missing from
propastingfihg ieadblsignak gbheriegdneraiechdgianentof@ponefetdadhigoinsggdmissing

to forma natu for |d nth ng, saldo ect [O 7] In a fur,
fromn%l Sime &‘ 1(,%51 e othe pé’erlaf:ze@idlen |]f“(’:a N f&ll?ormalfegﬁd in or

scaimodad a@armetya&ipk&y&m@simdf chethdepridistooadinéderencasisigriaite and an

assare %1% d/ Elrrgcg e\(/fgt%be SCL. 28 Th(fahabmi?e eo&evelE:eO gh%c%ﬁé ass001ated
ea ures an an ages o e presen nven on WI ecome appare

nurfroen t&mlfdih)vwxﬁgl descﬁ;mtleumrhdnbmappemﬂﬂdacﬂarrnwtakgenmrate the data or
conjunction Wlt the acco drawings |n which like parts o
Coné]f)e ﬁeng daeere mtgjn}l gl ﬁom %&b S othfﬁ ?_ﬂ%l l:l“h nerated

mants & note reference numbers Hventior
dat&mﬂmnﬂxosﬁnltexjthnf;nmfedetncfertn mgimdtﬂmrﬁqmdmﬁifmnmgmb(abmﬂes and

dra"(] I whichi e SR lnFI%“ 13,5hQus an, de”tﬁé%as“?“fa npﬁcatlon

invehtion in'combination with an o’ |ona covering layer on't

infipottoronofsthscidi @ntifipaticaydyer astiprebert theﬂmaagsmrah mﬁqwtcascsmgduﬁgres are

Sto}gdtgha )2)¥‘%”tr'°” and in combination with a reading element 2 Oused in the
mvenflon féif)le] igure Ib a side view of an identification layer of Fig. 1A.
[O1(19]98]gthdcaéfwwsaodecehemplaTcytmeﬁ«mmn‘ stahnidgaigoeaf the present

inveRfio tam' %%Qtlflcatloag”grel cgfensthe foll 1913 dJ: Q4 IdnShO & ta(ﬁended claims,
attac ec} to an gb gtpaccorofng {0 one embadir men o?nhe pre
takm/emmn]pactdoﬁlgum {eeshowszanyagedadapgsdioveabl bkagatcordilegents are

dengtgcﬂo ?lﬂp 96%%%@3 numbers.

[099] The invention is further illustrated by reference to the following non-
limiting examples and drawings, in which:

[0100] 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.

[0101] Figure 1b a side view of an identification layer of Fig. 1A.

[0102] Figure 1c shows one exemplary method of scanning an area containing
identification features.

[0103] Figure 1d shows a tag attached to an object according to one embodiment
of the present invention, and Figure 1e shows a reader adapted to read a tag according to
said embodiment.

[0104] Figure 2a and Figure 2c¢ show a tag attached to a label according to one
embodiment of the present invention, and Figure 2b shows a reader adapted to read a tag
according to said embodiment.

[0105] Figure 3a shows a tag according to another embodiment of the present
invention, Figure 3b shows a plan view of said tag, and Figure 3¢ shows a reader adapted

to read a tag according to said embodiment.
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[0104] Figure 2a and Figure 2c show a tag attached to a label according
to one embodiment of the present invention, and Figure 2b shows a
reader adapted to read a tag according to said embodiment. 3 0[0105]
Figure 3a shows a tag according to another embodiment of the present
invention, Figure 3b shows a plan view of said tag, and Figure 3c shows a
reader adapted to read a tag according to said embodiment. 32
101061 Figure 4 shows a tag or object according to a further embodiment
of th® esEigunventivows a thg16k7dbfdégunecostnyvs aanatiher @fhbordiirgt of the
ata acc rdlng to an embodiment of the present invention. 5101081

p rels—egbre SHows a method of manufacturing tags according to a further
embjéd (mi]almigxirtms pheseni imednitbofbenéas &g re Grdhgws dthembodiment of
attachln iUCh a tag of the invention to an object. 101091 Figure 7a

the resenté Method of manufacturing tags according to a further embodiment

of thi@ I8k Eiiguneaiticho wih areasted ure mMbrstiaws e @gactkuydhguohaafurther
Ea%ﬁ) Ooft mventlop to a obJe tandﬁg:re hows reI
cm m 1 1

sent inve rea ure ob sh Shows 1&%@@&& %wh a tag

8nmen of aetag manuractured
oftaadnﬁgmnm% sihobjeattag or an object according to a further embodiment

f;;ﬁ% aﬁg? Ogr g‘t‘)}d '?ti%%s‘? SGRIRYS G adeROh NS WENIRRAAARES 1 further
embodiment of the present invention, whereas Figure 7b shows the attaching of such a tag
of the invention to an object and Figure 7¢ shows a related embodiment of a tag
manufactured in the invention.

[0110] Figure 8a and Figure 8b show a tag or an object according to a further
embodiment of the invention, and Figure 8c shows a reader of the invention adapted to
read said tag or object.

[0111] Figure 9a and Figure 9b show a tag according to a further embodiment of
the present invention, and Figure 9¢ shows a reader of the invention adapted to read said
tag,.

[0112] Figure 10a and Figure 10b show a tag, according to a further embodiment
of the present invention and Figure 10c shows a reader of the invention adapted to read
said tag.

[0113] Figure 11a and Figure 11b show a tag according to a further embodiment
of the present invention, and Figure 11¢ shows a reader of the invention adapted to read
said tag.

[0114] Figure 12a and Figure 12b show a tag according to a further embodiment
of the present invention, and Figure 12¢ shows a reader of the invention adapted to read
said tag.

[0115] Figure 13a and Figure 13b show a tag or an object according to a further
embodiment of the present invention, and Figure 13¢ shows a reader of the invention
adapted to read said tag or object.

[0116] Figure 14a and Figure 14b show a tag or an object according to a further
embodiment of the present invention, and Figure 14¢ shows a reader of the invention

adapted to read said tag or object.
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15101111 Figure 9a and Figure 9b show a tag according to a further
embodiment of the present invention, and Figure 9c shows a reader of the
invention adapted to read said tag,. 101121 Figure 10a and Figure

10b show a tag, according to a further embodiment of the present

invention and Figure 10c shows a reader of the invention adapted to read
20said tag. 101131 Figure ha ang Figure lib show a tag according to a
further embodiment of the present invention, and Figure 11c shows a

readeéi b7 tikigavensarnaddfipeadd bachsaid tag.or an ob@éki%déigﬁng fiva further

glnél Fi Lt”eflt b show?ta a cordln afur § bod me E‘? .
“MBPESERt inventioR, and Figure 12¢ s‘h &r’ Se?n{/eea b} hiipiayention
adalpxaféadrsa&bkmmag orldl4j@¢&1 Figure 13a and Flgure 13b show a tag or an

obje 0 fyrther em nt of he resent.invention,.an

o T Bt A8 PR ST o Pk o gt @ frther
embbjicterB@TOId piedeiguirey ddtdoand Figure 14b show a tag or an object

VLI R e O
embodiment of the present invention, and Flgure 17¢ shows a reader of the invention
adapted to read said tag or object.

[0120] Figure 18a to Figure 18c show a tag or an object according to a further
embodiment of the present invention.

[0121] Figure 19a to Figure 19¢ show a tag or an object according to a further
embodiment of the present invention.

[0122] Figure 20 shows a tag or an object according to a further embodiment of
the present invention.

[0123] Figure 21a and Figure 21b show an object according to a further
embodiment of the present invention, and Figure 21¢ shows a reader of the invention
adapted to read object.

[0124] Figure 22a and Figure 22b show an object according to a further
embodiment of the present invention, and Figure 22¢ shows a reader of the invention
adapted to read said object.

[0125] Figure 23a and Figure 23b show an object according to a further
embodiment of the present invention, and Figure 23c shows a reader of the invention
adapted to read said object.

[0126] Figure 24a and Figure 24b show an object according to a further
embodiment of the present invention, and Figure 24c¢ show a reader of the invention
adapted to read said object.

[0127] Figure 25a and Figure 25b show an object according to a further
embodiment of the present invention, and Figure 25¢ shows a reader of the invention
adapted to read said object.

[0128] Figure 26 shows an object according to a further embodiment of the present

invention.
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101171 Figure 15a and Figure 15b show a tag or an object according to a
further embodiment of the present invention, and Figure 15c shows a

reader of the invention adapted to read said tag or object. 101181

Figure 16a to Figure 16d show a tag or an object according to a further
5embodiment of the present invention. 101191 Figure 17a and Figure

17b show a tag or an object accordir}%o a further embodiment of the

present invention, and Figure 17c shiows a reader of the invention adapted

to rgad29yidigwreo20kjest:s an objct0i&dtdmgtrealiBatiorFeigbrel ihBmshbuiapresent

i te%%(())r an object according to a further 10embodiment of the present
Vinvention. 101211 Figure 19a to Figure 1% show a tag or an object

accqodidny BigufrertB8a exindnoslinrebiicthecpoedgt inventiother erd@ddRibnt of the
Figure 20 shows.a taqg or og'ect accordin a further embodiment of .
pref.ﬁg{J 1nvent1?n and%ﬁaigﬁkf &v&sl a reaé ogf %%e l.l_.IilVentl%IléH te onreaé said tag

€ present inventio gure 21aand Figure Show a
or @ijpect according to a further embodiment of the present invention, and

Fig ows g,reader of the invention adapted.io read pbject.
o S T S e R 50 38 g e vt
in ermdpodiméntaf ohelpraseattiowe ntdn Fagnud-&i29besBde showisaraadeyiofv of said

; dethﬁ.licrglyfantégn gOadapted to read said object. 101251 Figure 23a and
Etlgure 235 <how an object according to a further embodiment of the
pres@i8 2 \Eigdi arnd FigdR 3bshowseavseddengf thenathedtiton adaptédturing

emg%(ﬁ?rggn S0 Pcpelttla't%cation tags or an object adapted to be identified.

[0133] In accordance with the above disclosure provided herein is an identification
system for tracking items, preventing counterfeiting, and enabling tamper-proofing, said
system comprising: a) a tag or object containing “identification features” (herein
“identification features” are understood to comprise for example, but not limited to, an
inherently disordered material or composite wherein at least one characteristic signal of the
disorder of the material/composite (herein termed “signature”) is meaningfully readable
using a reader adapted to read said signature), the tag or object further comprise at least
one “engagement track” which allows the reader to be easily physically/mechanically
aligned to the identification features, and wherein the tag or object is adapted to be
attached to an item of value; b) a reading device that is adapted to physically/mechanically
engage with the engagement track and read the tag’s signature thereby allowing said
signature to be compared with a corresponding characteristic signal of the disordered
material/composite that had previously been read from the identification features (herein
termed a “reference signature” or a “pre-stored reference signature”); c) optionally a data
storage device wherein the reference signature is stored (herein a “data storage device”
refers to any machine-readable means of storing data, e.g. a hard disc, magnetic tape drive,
optical storage disc, memory chip or even conventional optical means such as a 2D
barcode or bitmap).

[0134] Also provided are tags or objects that can be easily attached to items of
value, particularly items of value that comprise planar and/or curved surfaces and may not

have readily available edges or corners on which to make reference.
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101261 Figure 24a and Figure 24b show an object according to a further
25embodiment of the present invention, and Figure 24c show a reader of
the invention adapted to read said object. 101271 Figure 25a and
Figure 25b show an object according to a further embodiment of the
present invention, and Figure 25c shows a reader of the invention adapted
to read said object. 30101281 Figure, 26 shows an object according to a
further embodiment of the present invention. 34 101291 Figure 27
sho\H 28] dtifanteabd citding totagfu ﬂhabmrdjogimejﬁecﬁrﬂb@mrﬁ&mdsf the invention.
mventlo 301 re ws an.o ect rding.to a further
T R SRS 8 e a2t Ve AR5t o SR qudp ed to be
attathﬁ:muerammeadaﬁtmlue ﬂéaobsalﬁta@caﬁlpteob;mhg an ]z(a]haéﬂzdzlgyﬁe #9ahrough

belﬁgowl% B e R O R MBI OB R i b R 8 physical
&Lt of the 1ivention, and gure WS an isometric view o

meaﬂemﬂmheﬂdiagesnme part dDMB2AgHigrBIBAHD Feig. 30 Mablrors thiewsseltiingg itself
thod for man fa turin 30 emtfa%clliment%lof |dent|f|ca5|on ta s o

rmblecet Ogdf%tenaepo r%Cloren 'S MAHIEAN T ACCordance with the & 5‘\{/23131 with

wellidelosuteuovidibd lkepaieiscan tixa\ehnﬁceamma&ytemniﬂntmﬂknygntehnpﬁ to a part
of TEN {r‘l“”@ecour}ertf?'t"&g nd eH?‘P g tampe oy ofing, saiflsyz nt”%lcanon layer
compri a3 atag or Ob ec con alnlng I en ication reatures fh 4

via the readmg track. In the tag either the thinnest dimension or one of the main surfaces
can be exposed for reading of the identification features

[0136] Figure 1e shows a cross-sectional view of a reader 110 adapted to read the
identification features of the tag shown in Fig. 1d. The reader comprises at least one
reading element 111 that is suited to reading the tag’s signature (for example, if the
identification features comprise randomly distributed magnetic particles, the read element
can be a magnetic sensor such as a magnetic read head used, for example, in magnetic data
storage tapes, VCRs, floppy discs or hard discs, whereas if the identification features
comprise randomly dispersed optically emitting particles then the read element can be an
optical sensor or optical detector). The reading element 111 is positioned a known fixed
distance from one edge of groove 112 that is designed to engage with the engagement track
formed by the tag 100 on the object. The reading element 111 is positioned at the known
fixed distance from the edge of the engagement element so as to align with the tag’s
identification features and thereby read its signature. In the embodiment shown the reader
can be moved with respect to the tag (or vice versa, for example by holding the reader with
a hand and moving the reader along the tag), or the read element can be moved across the
identification features using a mechanical actuator, or the read element can be such that it
is able to read sufficient information without being moved with respect to the identification
features (by virtue of comprising a liner or area array of sensors, for example an optical
imaging device such as a charge coupled device (CCD) array is able to image an area
without being moved across the surface).

[0137] In this embodiment, where the engagement element is a groove, it is
designed so that its width “T” is equal to or slightly greater than the width of the

engagement track “Y”, thereby allowing it to engage with the engagement track. In certain
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15 "identification features" are understood to comprise for example, but

not limited to, an inherently disordered material or composite wherein at

least one characteristic signal of the disorder of the material/composite

(herein termed "signature”) is meaningfully readable using a reader

adapted to read said signature), the tag or object further comprise at least

one "engagement track" which aIIow%the reader to be easily

physically/mechanically 2 0 aligned 1o the identification features, and
casedhreinytive taly artagject iv ddapteddt b8 aktachied foaansidth OYValinethe}e cases

..,a reading device that is adapted to physically/mechanjcally engage with

e i A T R A TR EORE LA < AL T ot g bl o
thasigratungfid becchmpatechgidtieaaoraapailditd e hpdiactdfisttedigndleofdinder may
. fdisordered material/composite. that .had previously been read from.the ..
e T S L o 8 (TG HehoT e MOp Gudha g reading the
sigliprexsthrectaéée ienoevsid vathretYpait optibe adly @daiee storsgadestideve repeatable
reafBEICIP (e reference Sianaiule s Stpred erein 3. daia SIPROE ARG ojarve

refers to an§ machine-féadablé means o ﬁorlng ata, €.g. a ard iSC,
disphagnetic tepedaivhedpgicaldstordge Bistheneonorny ohip lor edemtageous to have at

onventional optical means.such as a 2D barcodg or bitmap). 3 0101341 .

et tas e s ete: S ot Emn e RS T
shovddues gpakticlilarly items of value that comprise planar and/or curved

surf may not have,readily available edges or cqrners on which.to . .

e TR e G H B R oS A T SR Bosition
senepesenhbadimsatust the inpeodiom CEhdtagwpntainslf traglostitay eersbr is used to
. . identification features 101, The tag is adapted to be attaghed to .an item of .
e TR A o 2 rRRIRg e RIS pR A Rings in
betalglm o thenhweat lipordieadndrdny dpgidaigbarshdp eams fortn-faato prlbvidimgdiear to the

hysi . f eddi 0] rt of . inside, the. item. of

P B R R SO A IR B IORERE .o he
sengoadeafr o anthigketmctamyul tipde otonagzteci ahavkin gyl adefin eld egiageisto identify

Thi track j atially lj tary | a
e e SR R SRR O SUBRB ARG Gidhe than
ondgeniffivationdayir visathplecduirg dasksir tha deifiéithiar staet tidrssk points of the

imension o o] .maj c exp i f

rea e o R A R IR 1R6EIR0 ) rack he
disigiese ofcygeddby cenCledapthgs. read the identification features of the tag

showty K& Fig. i ' e 1 .

et e e S AR R RREr s in the
premnﬁilﬁimtmnfﬁmfutb@cmp\aiﬁe:i@mdorﬁlmsmbdtehma@ﬁeﬂ@pai;ﬂil@ggagement
witm(?hree%ggélgﬂl%m éiérﬁ@l&.b%&@%@é]ﬁﬂ? %%@ﬁo&'?gégécﬁ}stﬂ‘e”lﬁ‘&&%bc {§80hich the

head used; for example, in magnetic data storage tapes, VCRs, floppy
engiguB Y ieack disys|dehdnéashit wneidement aliondeiateredceorapege shown in later
em%%ﬁﬂﬁ@ﬁ%)? l&%f&&ﬁe??&%?ﬁ%‘l%g‘ﬁ'ﬂ%%F%gﬁg&ﬁ@ﬁﬁdﬁ@%@@dlﬁ!ﬁw&%ﬁgreat as

e an optical sensor or optical detector). The reading element 111 is

POS]Qi%_ﬁi(ﬁ‘Preﬁla Rw@imlfﬂx_éﬂ?ﬂmﬁﬂ@éﬁﬂbiﬁ bireceldy dofayrsasieabonttaft naicrometers.
HoHesigned 19,£19298vilh g €n9aaa PR Ak ot disrnerhy &9 A0for the

on the object. The reading element 111 is positioned at the known fixed
emppstiapie fibavtharedige dttibeehgiageméntdidhreangecamentaligaknithahdeast 50

mié?cﬂi?&zi@&[‘E{fiﬁaéb‘}fb§B€Mﬁﬁ§1§ﬁ&é@€ﬁy‘@39ﬂ&%@%ﬂﬁ%ﬁ*11'5%141?12 is also at least
embodiment shown the reader can be moved with respect to the tag (or
S0 yideraesersdraxarmpliedys oG e el diimpng savinandiigedingishdesirable
thaf S24EI0RINNIBR 1A AbINGHRZH LleMeRL saNREMAKEH ARSI fARIres to be

identification features using a mechanical actuator, or the read element
readapparkedh¥hat it is able to read sufficient information without being

moved with respect to the identification features (by virtue of comprising a

liner or area array of sensors, for example an optical imaging device such

as a charge coupled device (CCD) array is able to image an area without

being moved across the surface).
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30101371 In this embodiment, where the engagement element is a

groove, it is designed so that its width "T" is equal to or slightly greater

than the width of the engagement track "Y", thereby allowing it to engage

with the engagement track. In certain 36 cases it may be advantageous

to have width "T" smaller than width "Y". In these cases either the

engagement track or the engageme%element should be elastically

deformable so that meaningful mechanical engagement can still take

placE 14 0jeEhle chghi beaddiomayn iigde ang baveaid pasitibimfoaclkinen printed on
.. elemen 3. For example if during reading the , 5 signature the reader is
1t G URTIRA Dt ST o VORI T8 Hah N L SEhETIS) Sould be
embeddidgiid nhaytag, sancempauwyrisignices dikeinspoutant finaces katdlyatrdokograms or

the relati isplacement between the tag angd reader. Furthermore it may .
b S T e MG M) RS A G e St
usipgimbhgnetior eptctgoantstinenedine raadiogaishiativdniyegin/eeht 112112 38JIgnature.
For ASRORSN Jacking elpment ey, fgn xample, b6, AN ORICALPISHRN 6 and the

sensor such as those used In optical mice for computers. € position
encsgpisdriidurseditm icethighp dhe dtartranodori etk pegissrafetheceaidingufandhe reader

ssibl sition.markings i ﬁ»‘et een), then ye have found an optical .

cor e s e S R S R SR R jenanre
witbttherrsmeors $gmsansingthobitiondean also be used, e.g. the 15 sensor

may, netic_sensor tracking m 2tic markings/features desi

o g B e RS R e o e
20GaccombinsgicleoifmatiertHartone Hositdrosdrbsar aftabek a0 |Oacbdncdag and label
are DN eﬁt?hléj %QH%&hue ﬁt?(glt‘nq‘g] dne(%&:?%g ggct(r)]red{r? a?dqgea{r]ld e?#[]igé).tlgggin the tag

positiori sensor (such as used in a computer mouse) to track the distance
20(htbstechhamedre tidennackings & 01G139hdmyengrgénlest dimvénsionsuoface of the

h t track,are ghosen inqth esent.invention that t
R e S T Fbement
clemeghgenrendisiedwamnte. Consequently when engaged, the distance to which

the FRAPASTIAIAAK RIDUAES. 0L (06 SNARORIIN! LIRMENLPIYIR . read th

versa as sho n?n%fter embogiments%? hlerelna ter referre%%o gs ﬁle © read the
objtehglagement gistanddicrmessteb e H) asrgpeiatast RBgpessihibnipethiment 211 and an
en%%@l%ﬂ?re?e%%ﬁ ivA gﬁeta chéﬁ!ls%a%g ﬁ}e'%%%5?88&5t5t9a@°{119&1%t%%g. 2a. The

wever, It can also be at least 1 icrometers or more. This means

enghgenienttrlcambobimahe showmsiansidlanhd heighiownt of ths digyeigemermptional
postf:[%}l( &é’ﬁﬂ‘??%ie%‘?eﬁ%‘%@l 191 orﬁ%pﬁﬁ%ﬂg%ﬁt% ?gl%pﬁ} a2 Hain at least

engagement track 112 is also at least 50 micrometers. For structura
abostaBflinyitnothetermisooirse b SHGlvthircFilgrianitheidbsieaghgement distance be at least

about 50 micrometers. The dimension T is greater than or equal to the dimension Y in
order to allow mechanical engagement.

[0143] As with the case of the tag shown in Fig.1d, the tag 200 or label 202 shown
in Fig. 2a may have additional information printed on them or embedded into them. This is
illustrated by the embodiment of Fig. 2¢, in which a 1D barcode 204 is arranged
substantially parallel to the tag arranged on the label 202. This is also applicable to all
subsequent embodiments described herein. Note that the item of value to which the object
(label) is to be attached is not shown in Fig. 2. In this context it is also noted that the
barcode 204 on the label 200 can serve as the alignment or positional marking for the
tracking element 213 of the reader 210. As explained above in context with the

embodiment of Fig. 1, the tracking element 213 can be an optical sensor. Alternatively, if
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30that Z < 10Y or more preferably that Z < Y. The length of the

identification features to be read is marked "X". 37 101401 The tag

100 as shown in Fig. I[d may have additional information printed on it or

embedded into it. For example a magnetic strip (as used in credit cards)

could be embedded into the tag, or company logos or other security

features such as holograms or barccgcges could be printed on the surface

of the tag The information "written" (€.g. written 5 using magnetic, optical
inseadtbes meand) 284 eandgireinfernabomnaadont théidaipatsiynaigetid-particles in a

.example an encrypted 2D bparcode could. be written on.the surface of the .
o AR B oSG SR T IR e L LA e racing
clengfer@ndecsigbatuneaghied r saterr canifreill veaadttdgia thige@tanecatndRize 1. Thus, in

barcode simultaneously and compare the signatyre with the reference . .
the g A B, T i Do o d YRR . Of entifcation
feaemddodiment of the present invention. Here a tag 200 containing

idenéH'c iqn features 201 is bonded. to a Iat%el 202. Onc tag.and label

e LS 8-S S R SR S T ol B RAcBPSho are
adaptednfionusdgainit¢he taf) 200ct38t containsthe miefiitsalibguiceadaaddorsms cross-
secflDral 9AAg Mt Ak %h%S‘gfl%?%Bf InsaRbel, fhe enga e a”?‘chgfs thg 300
wide and Z tall and IS adapte engage an ell?gagement eflemant of a
conpadinyidevideation Yedtds Bljure Rindtibtusathebcr363-90utiotial tigwraf hbel are
bor 315 24RRied D rpad e abispihon MEiR P 10SJEAARL 20 0ming to the

conprises at least a reading element 211 and an engagement elemen
inv2di2ode ibr otlj totetifageathpted gadenbentlodok shaowm inf Figu280Fheith a curved

ngagement elem ha dimensions D and T own in the figure, .

A e e
leagtimensibng ZlamdrD atd agdimatdegsgabout 8omeicrchh2tdrsignoddar tmgage the

fulfil the criteri at th agement di cge b least abaut 50
o R e A LTI AR ST I oy e
surfacerdétheo wider Mdtdanithl adigageetitc t0gaS st witmtn 3hdemafthe curved

QAP B 1%l 1he;1ag. 200,00 1At 202,5hovhig° 40, g- t as th
(ash%a\?e ad |tion§il%1$orr%eft%ﬁeps%ntle% OES; erlng %r%%{n%tl)é dggrfngo igﬁ%gﬁ@yﬁﬁ% as e
ideigiilicaicardehbyaheremebddiment of Fig. 2c, in which a 1D barcode 204 is

arraped SYIRIA AR AL IR NG RGAHBNOSH D IRRIAPEN AR RISR o g

also applicabfe to all subsequent embodiments described herein. Note
40Qranthimingrideoftviihatiao (ohiaresHe bijedafitadal) ketettoehattdehadtiimef value 404

by ﬁ&%\é’%ﬂ{b@gegi Rothig ﬁg&t?ﬁg HiSAlse fh%tﬁﬂJ&‘S‘t Kl?ematively, Figure 4 shows an

object adapted to be identified in which an identification layer is arranged such that an

engagement track is formed in the object. The engagement track (which in this
embodiment is a portion of the tag itself or of the identification layer) is Y wide and Z tall.
Here the dimension Z is measured as the height of the engagement track that is available to
engage with the engagement element (after the tag or identification layer is embedded) in
order to allow the identification features to be read. Also in this embodiment, the
dimension Z is usually at least 50 micrometers. A reader adapted to read tag 400 is not
shown as it is similar in appearance to the readers already shown, e.g. it has an engagement
element wide enough to engage with the engagement track i.e. the engagement element
would be at least as wide as dimension Y.

[0146] Figure 5 shows one method by which a tag such the one shown in Fig. 4

can be made. The components of the tag are shown in exploded form, i.e. prior to being
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3 0 barcode 204 on the label 200 can serve as the alignment or positional
marking for the tracking element 213 of the reader 210. As explained
above in context with the embodiment of Fig. 1, the tracking element 213
can be an optical sensor. Alternatively, if 38 instead of a barcode 204 a
magnetic strip or randomly distributed magnetic particles in a hair-like
form as shown in Fig. 7 are used as glignment or positional marking, the
tracking element 213 can be a magnetic sensor as also illustrated with
borréédregeento foigorin ThwmgintHbe prespirtisvehitotailel aligevtienttoekkingerial 521
enerally. be a.second set of identification Sfeatures. . 101441 .
o Ry B TR GHR une A Ol S5 AR OBy S tg. As an
exaadapiad fix ussmofidieins fehuattseadd4onikh wiapred sutfacastdrigiuf@ Baomprises a
shows a Cros -sectional view of.the t?r% \/égilel Fiq. 3b shpws a p{an vie Pf Th
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casHfiRCLEMARYIMEnt, oh e RiesePLIERLan. Hers 2 4ad 400 containing
identification features 401 1S adapte to be attached 1o an item of value
404 @0 BY Bgmce énsbedd eiémaethediteym(aisishoagan ehefigard).the ones shown
. Alteratively, Figure. 4 show: ahject £ identified in.which .
i B O R R 5 R WS mocing
layfointegl iFigwroltfecthde érgéigenpent trickhe(whichsin ithis eolbtdivleseisp. Here
per Rﬁr&lﬁ&%ﬁ%f@sg&;?qgrc fttg'sea{ @o’%ﬁ#%"ﬁé‘ﬁ'ﬂ%a%’e‘?@ﬁéslmv ﬁdﬁlﬁp%leﬁ%{%(rial 601
ere the dimension Z is measured as the height of the engagement trac
(theHanis sivaflabieine 28ldngadd Withatiterengayernenneldatiogt taftemitectag. It has

nissiniialjit o3 . ontaldiestlite:
e R A M B e 1

polisslsylsoamicrohtiabrs. (RFFaddmadeptisdda radebtagia0ddd GOt Showrissbie to cut
acc@rﬁ@'&%hé&%ﬁ ai@‘ﬁ?e%,t%wé% " %Eet%%%@%? %s?iqlelltegﬂéray covc—f(r film in

engagement element wide enoug ith the engagement trac

fOI‘I'De.th]eae@ageﬁ%ntselemem%(ﬁ\mldiﬂ@e r@_dlleé@ﬁ asnglideoadadiniensien ﬁ’lm 601
(acé%ﬁ%%’dﬁlﬂgrﬁ ag)h%%ﬁg%‘h@%ﬂleo HiRDIGR ARG SYER (RR-ONESNAYAMA holes

. 4 can be €. The Gomponents of the tag are shown in exploded
arefthen, filbegiiomdhseiber side with precursor material 607 which is dispensed from a

dispensing syringe 608. If the identification features are to be read magnetically then the
precursor material 607 may, for instance, be a non-magnetic polymeric adhesive or ink
containing randomly dispersed magnetic particles. Illustrative examples of constituents of
suitable adhesives and inks include conventional curable epoxide composition,
(meth)acrylate compositions or polysiloxane compositions, including those compositions
that are described in US patent applications 20050245633 and 20050245634. In cured form
such inks yield a mechanically stable, wear resistant and chemically inert matrix that
ensures that the identification features are safely embedded therein and that the

accommodating layer is self-supporting and, if desired, can be used without any further
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39 bonded together to form the tag Here two pieces of rectangular-section
stock material 521 and 522 sandwich a film of material 523 containing
identification information. As an example, if the identification features are
to be magnetic, the material 523 comprises a non-magnetic matrix
material containing randomly dispersed magnetic particles. The 5
identification features are read by th(;l eader's reading element by
bringing the read element into close proximity to the exposed surface 524
layerf matamﬁtlﬁﬁ&uiﬂbﬁstmk ﬂbmn@&ﬂ&gdaﬁaﬁh&srﬁne&b«matemd 607 can be
’forcedrjl r%/oS hatuailrllows folrl S agement 0 th%fe a?’ clarsor-filled
andrea |ng 5t %aatur% 1= ermor t e s’to k EAMENG it B
holmsaae sftmwmasnﬁikﬂv&metyscﬁtmgatéreqimdenenmr@md the@pplitaitignthE@osition of

the FiaTomEy BRI SRRl B ARAPATL I 300 é’ PCeAUCHRUGLER curing
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is 1ﬁlmmﬂé3yl\l‘leaal Nwmb(ﬁ(}dr@xaﬂqmevltdenﬂé\m hghommermtngmechamsms
(fome%;[z?rlllql Tec%rggqagynaqls% R mac ﬂ?{(}/n g Onegtess n m 6a shows a
Fi urep SROWS One mhetho quyw a gg jec suc e onesgshown

curlng:|gletﬂ¢ﬁlg6121 atehiréyy. Sonddilbde nhaatend Hisrtagois BIS0 k@hneﬂ)arexample). If
d layer t Figure 6a shows f]ﬁ irst part.of the

sorfSGER IR i TG T (R R RS0 Bipi mhe e

mateccd mmudatingdreead stinto affiim @i peaterad 60U Ethle fireiganitiallypplecation. In

orm G%ﬁbthat serves as.accommodating layer in thetag It has b
R PR R R R A B reces

mag)tampteldflgidllyéthbtﬁmd ﬂemphmalatél (ﬁEa'b))ﬁtrﬁﬁérmusemdeaombﬂmof about 0.5
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at accéptab speedag. Thereatter a Gover film in form of & film 60

ﬁllcmmnhdaﬁndnmts dodtr89Bednd dbemd eblaroatheifilnk 6 8 Ir{ad d dra omodetinke shape with
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simdispelised fromuadiispersitipsthringens08ldhtHedtdentifiyationlfeatonagsiage such a
hal}osl{)gr{g%g J@@%ﬂgté%ﬁ Hl]gtnoﬂwe 25 precursor material 607 may, for

nstance, be a non-magnetic polymeric adhesive or ink containing
rand@M&]oFsgerseﬁl) slagyret ¢agariicleniddl dstnativee gxamidlésg ohaterial made using

the e%om RUtents.af ?H'?@eb‘%dhl‘;l?év ﬁ%&ﬂgo&“iﬁﬁéﬂcg#g&%% St ﬂﬂé'tﬁgr?@ﬁuﬁcatlon

e COI’T]pOSItIOﬂ meth te composm ns or po ysI oxane
feapuaspositibasainclubing ad dsetbompdsitibhe thafantbal awoipassrngsver layer 622

malB@EOLARRIERH S %%9?9&%%@?% 09l RARBOFAROF AN Y éﬁ&ﬂc“&{g}\ fdlures from

such inks yield a mechanically sta Ie wear r S|stant an chemlca y Inert
enviiemtethial eprslifenshabcheai emificatiopofeetiie dlards safelyae bl difenhechanical

we&?%te%?a{gﬁjoﬂqaitfth% ac%%?‘ﬁ%'?ﬁm l@yﬁﬁﬁ% Sﬁ%frﬁlép%glr gr?cnqld{erlal it can be

desired, can be used without any further 40 layer or base that supports
advantageomindaxe nbisalpeer/file gratedsoithnaidiialecy eambeliorceddinte prevent

motBRRAURS LR RSHIERICGLEIRSE i A{%%ﬁ@m&’ fiR§ The surface of the tag

precursor-filled holes are shown as is stage the precursor is

that@ﬁémmﬁétfg@}efmﬁgrt&@/yosrﬁ&feéﬂyhbaSamd’dmlyﬁ?sihmed)partm@élow it to be
boﬁ@@@é’s@ﬁﬂt&ﬁsﬁ}%@g Qﬁﬁ%g'%% mcpﬁng@,oz{s SHEWY in Fig. 1a, where the tag

has been bonded to an object of value by contacting the adhesive coated face with the
object of value. Alternatively, the tag may be used in conjunction with another component
(or other components), e.g. a label 623, to form an object according to the invention
(examples of such objects are shown in Fig. 2 and Fig. 3). In the embodiment shown in

Fig. 6b, the tag has been turned over so that the adhesive coated face contacts with the
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5 is initiated by heat, infra-red (IR) light, ultra-violet (UV) light or other

curing mechanisms (for example electron-beam induced cross-linking).

The case shown in Fig. 6a shows a curing element 611 (which could be a

heating lamp or UV light, for example). If appropriate, the film is trimmed

to size, using slicing blades 612, for example. The tag material is now

made and it is cut into sections of suifble size for the application. In 1 0

illustrative embodiments of such "accommodating layer" tags, the
labelcabenehgdating g chssapay thaviatelendtthofcabetital@rmbw domickihief top face of
th atlgogttg]).ZbS H&mdarr]lg[? de tk}lo ab(t)la{t O.r5 mm T uslhth%tildentification layer

“iSfmed in the Bceomma a?iné) r’ggesgc,ooﬁcegﬁ?e retess i fed with
randomd9]distiibuiéchtitatstial, frasuechaiodiiet, sframg=hikecopandiéke bloajmelividual

ith,two dimensions (for.example dimensions a and ¢ when .referring to ..
P U R ! o UVABratopt (SRR Qi 0 paricle (o
justidengfibatiorgthydthalbol e 6hpbises subbva thathegtraticl ©isrbeltikeh the surface and
., configuration. . . 101481 Fiqur. hows a 620 made from a .
s SO o S DR D2 A AR R PR RN sl
varpreon ksl dengifoeyes dontstits tanthbedentididatiothéeatomss 621 atiht amequeness”
Oftoelge reﬁldreby the reader. The tag further comprises a cover layer 622 2 0
made from the film 604, that now serves to further protect the identification

feat{0éS0dmtbaiasn wiemtaoanditidarsvisLitlomsamaoighete; spmnalsite fhods; layer/

ﬁlrr?tgéf%fl‘lv(\)'gfld%se meghanical Wagr on abrasion L e cov eret?é’ %%’fHT 'Be casily read
made from a poéiymerlc n]i)atena, it can be advantageous to have hig
by Idpgertfilimgadtettnjthnal thin fby @oetioreta thavrieldttopre\@edripaistobecdridnd not
._other.chemicals from diffusing through the r film.. The surface of the .
R Be e A L
(suglm as miatmibtpabm_ xchsndedt dasiyNd s faldess) Thisatafpeadh thet _lasadyaseilt film of
25 | ?o°oSIQPC%'M&&M%k"lvi“%erﬁgﬁéaﬂtﬂ%ir%&ﬁ‘ Rqpded 8oﬁ£‘n9¢%4ﬁ"ts?£ble in a roll
value by contacting the adhesive coated face With the o ject of value.
to ke taativaipntpeoceysmaydbehms edbirgbotojLenetin thétlsignatiirer toobepdeteeted. The
t . I 3. to ohject rdi t
S R S G ORI S G S
thethenegnmistidifind At stemgttn.irmikigsigh ofhthcapphiad dsgel) tthaddtostersmtivhtnism (for
\Y c cts wj labgl, i
e D o e el T i L AR ACHETA Bl be
acchprabited Uripferves antobjierd amgnelingildisenspentioagneticigad diedd tivach as is
: et g ot . . il o
T e B i AL ARIBIE SR need
noturticiespacarB)jard alothg theikengbnddlthendsiers081bng Alsotdww s tha. if the tag

is %gg@&ﬁ%%ﬂ%@hﬂ%ﬁ%ﬂ%&%% N QQL?QMWB%iéEan@%Hﬁ'?or a long

‘ This adds to the complexity and statistical variation of the .
perigdmifibaivstfetiercbanaveenarcaddsds ihdeappladintadrdobwigudieseptimum

thii€ §£g%t95§ﬂy determined experimentally.

[0151] The lengths of the perforations or holes 603 can be tuned to the length of
the final tag 602. The length of an individual hole should preferably be less than the length
of the tag, so that the tag remains supported and mechanically stable. If the ink is viscous
and the holes are very short or have a small diameter, if circular, the filling process of the
ink that forms the identification features can become problematic. For squeegee-ing
viscous epoxy-based inks, a hole (accommodating recess) length of between 1 and 10
millimeters with a spacing of 0.5 — 1 millimetre between holes was found to be suitable,

for a tag of 10-100 millimeters in length.
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101501 In the case of a signature derived from a magnetic signal, the

cover layer/ 1 0 film 604 should be as thin as possible so as to enable the

magnetic field to be easily read by the reading element, and for the

position of that field to be clearly resolved (and not dispersed by the

distance to the reading element). When using highly magnetic particles

(such as microscale particles made from NdFeB alloys) it was found that a

polymer film of 25 to 100 micrometers thick is workable - thick enough to

be npe3xjricaity thtafole: goiagalstbssomat! knoknatien prdeeps)casdstitinn in Fig. 6,

enoygh to enable the signature t detected. The gptimum, thickness. of
e AR e B By A, Lo g DL B Qe G g east
50 magoeidtefie kb siyengiinvadd thiz acaktharpartiglesiohbhthengeteation track. It is also
clefJSENARIST(for sxampie, f madneto-optical metfiods 8rc 10 BS MBS Auorescant

thic ransuparenf)?l‘fh WOllesd B&a uep Blé,%f owever 2 Standarg e M
partiidgnetic fielddensoalos onagngiisseelaid bedda sachfabdsi éntigsedtiis for example

data-stor es, is u then the film must be kept as thin as possible,
o s e L S LA RS A T 2 SR T

the {@d33lidagerg. 1f thevtaq ifusthibjestathoddphaviicdl abrgsionolgectasivk the ones
sho%bJrP%ar{i‘Fesl rﬁedzté? Qepianstionaligr & lon Ellerilor% HUme LG Ien e, it of the

cover a)%r needs to be appropriately robust). TAe optimum tﬁié}(ness an
probeseasiyrdéiernoihechgxgéeime pratiyrds bdhéd tekhenkAgthendfithecan be the same

erforations or holes 603 cap be tuned to the. length .af the final tag 602, .

o B R B B A B AL IR aviica
ontofaldrtagf swtratltieltadedrhaimdisippostes thn dase shiastieaynstableg s initially
in ANSINK 5 ViRgRuBANG. g Dalesra ery ROt QLNAYE.R amal dRMEIGR T ringe

circular, the Tilling process o the Kk that forms the identification features > &
70&an decothe prolldmatiensof sgpnbegeednes30s vistdyscepanlyJsapeaterksntaglio
prn\?tv%(])é?c(81%(:1%8@%ﬁ%ﬂ;lﬁ%ﬁﬁ%ﬁg&gﬁeﬁ?g, %fn%g t}% re]d],' &ndh]a(\)/ mfolwln'bmﬁtgfscourse not

a spacing o metre between holes was found’to be
limgigidatoles fovialthy bfapO-10D miltidibtefshn lehgthvedr ink $02b@dt Pramatine If the

. ing di ion. it is,clear that in t C in Eig,
oI S R ECTEE RSIL BB . o
inshect Ibast 50amiprometerysecss tadbroide themesessanteighidionthedispersed
ﬂu&ﬂé%&?“&?’}ﬁ{%ghol—%é%e%'ﬁ %ﬁé’feﬁha,&ﬁb? ‘fﬁ%&ﬁﬁﬁ Cgjdn GC?IQOI ink is cured.
squeegee-ing transparent inks containing fluorescerit 5 particles into the
Depuidinis eisthencompassed ingsischisiategl dfythannlediongitisdordéixamplet (UV)
ligl5G RARSIOG (01 Renalen 693 withan ol by YRR andoaL ofoSeiBiing). For
system. 101531 Figure 7 shows a further method by which a tag or
claﬁbjeEi&U@h%éO@ﬁ@thrthn Figing, IAegne &’r@ﬁ@ﬁasydbalﬂlb”eimed to size,
usiFIOYE 2 5T00S e st Balt el dne RaGe SRR AOIL AP SEIURISS Acut into
precursor adhesive or ink 707 (which can be the same 1 0 of the one for
Sectmwﬁufwhlﬁrézﬁ%@mmmg tag illustrated in Fig 6) is applied
ontoygy Bl puRAIHRALTIRK GNeSHROMIch AG1R A3 6 RASESURSBIRIHR using
tag is initially in a roll form 700). The precursor adhesive or Ink is
thems@qm@ Eigpénsiﬁg%m@m@paﬁymtﬁé?esdhakittem’é@ﬁﬁcm features
72 PRRIYRG RORESIES B Il RAIBK PLRISE: HREH REMIER HCoAI5aEUehere the

an identification layer, once formed, can have, but is of course not 1
prefimfening, W haetikespersse Wik zavidddilon vfcadprespendt inlaldbdwbbig be bonded

easgyzé) R dbergentificaian (%%H‘ﬁg‘?t %?a@sﬁ%ﬁqg P@.@'}M&%@ ltﬁ@tag has been

recursor material 707 may, for instance, be a transparent polymeric

bonsigetsivan artiiskicohtethindrasRisingidheradhesivereatientioee with the object of
valREORRBQIAREE V! MRTIE SR MHELALERANIRAARE SN SEHISOIINK S dtHFSHent (or other

Depending on'the precursor, curing is iniflated by simple drying, heat,
compeaoiGletc(\p) label 723, to form an object according to our mnvention (examples of

such objects are shown in Fig. 2 and Fig. 3). In the embodiment shown in Fig. 7b, the
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2 0 light or other curing mechanisms (such as electron beam induced

cross-linking). For clarity, Figure 7a does not show the curing means. If

necessary the film is trimmed to size, using slicing blades 712, for

example. The tag material is now made and it is cut into sections of

suitable size for the application. 101541 Figure 7b shows a tag 720 made

from a section of tag material made ysing 25 the process shown in Fig.

7a. The cured precursor constitutes the identification features 721 that are
adHesbve- teacbwattmfeadeag'libetwsfmelohéhebtﬂgttimtljy ofipoaitetivheretthde label

rink 07 was dispensed e.a film of adhesive on it to
_ta‘ﬁl (fﬁ mtb%n%se%neoaéﬁ?/ t%C%?Jrr({n anﬁlent’aeé{{::an be used as it is, as
shO\{\MﬁSngoia soneidetg tﬁgsteaﬁgﬁem bohdke foragodijedisofissadme byis again

cle% t%egftlhm %heglv Coatlgg“é]’:t%% \a{VIIlge}QeSB%g%ﬂqme?eo \6? %Jneore thick go as to
Iterna , the tag may din conjunctlon With another componen

profadottier copagementsjraelg. MtabeWeria,lthdmgm thie cmqanpba:omdlr@vhmomf inkjet

prm%‘{qe”“‘%raéﬁxﬁnlpc'?esa?f SUCh Q[bgeﬁ‘ts i Ga,in bid.2 ar'{‘n im0 0%k can
mBodiment Shown in Fig. 70. esive coated face 6 %a
als«zbatamhe.dlih ths tabel, thereby adhering the tag to the label - the bonded

unlti%{gﬂ Le’cf § aﬁcordln E:% Inger}“(%qscusctlon OP tla matenel made using

con Rese f| ures an regoing Sion, It is agam ¢
thetpatdims ﬁhnvminsﬂ(gtld ayfi haltyutml arteastdsConitrorestdrs alendreatiiok{eatures

owd he.enga ttrac reover, the exampl
T B e A A S ReEL AR B EET R o 10
barscgha‘f&fe Ipmtlrig:mmleetmemmlaamlmlsmﬂer@péledmmﬂysleasei marking, e.g. an
optl %?%15%”%31% show OT] 720 E‘Bdﬁ 12%9% GGUON O A MAGHRL 5 serial
made using the process s |g 7a. The curedgprecursor constitutes
nultﬂendenuhgauileriwealuaemagnéﬁd thakare wdieaeadltggmacreaktea iHegaetic strip

(su lﬂe ga%p(fl Eg(ﬂtet:%%t I riﬁl,ll|1¥h%}%{ edaV\c/: ?Bes%i é’ %e 617 §an SW(I_H Bg at‘ﬁached or

appreuate that the marking can be any |ng e.g. an opfica
embedrkihgistiehtbs ddgoldgraahlea Zmpbdv@snjel,daﬂbtjorer oitedartwordia frequency

1de|§rﬁ<ﬂgilp&mﬁ Iﬁ%ﬁ] gtl%.rkgn& ?s%gcre ?@g&g&%%é §1§E L& rﬁmﬁygards The

a magnetic stri (such as use ermore ac
mapjasedidenisifide cary ¢Hisoy va anplehie oy 1S aphloaddd dinteciheuiay marker that it

har?%tﬂg Sl r?&% §o! S%ﬂ%%r?o%ﬁ frgauency identification

RFID) chip or a contact ase ip such as ones used in smart cards.
The [eKirgjgrare 8 sbdves cofanthdoemkadiplienit cathdbenscoiiomidagure 8a shows a

croE@%@&%ﬁﬁl’@%&%ﬁQﬂtlﬁ&?{ﬁcﬁ%&?tﬁ tcH“iﬁ GS%EE‘& REARR KQ%‘@%&%H&EE‘& The tag

look for. 101571 Figure 8 shows a fu her em odlme the invention.
or Pigese BY stanagng identification features 801 that are arranged in an identification

layer. Either a main surface (as shown in Fig. 8a) or the thinnest dimension of the
identification layer contained in the tag or object can be exposed for reading of the
identification features. The tag or object further comprises an engagement track 802. In
this embodiment the engagement track is a groove, channel, or slot in the tag or object. The
depth of the engagement track is given by dimension “Z” and its width by dimension “Y”.
Figure 8b shows a plan view of the tag shown in Fig. 8a. As shown in Fig. 8b the
identification features (dimension “X”’) may run the entire length of the engagement track
— although as before, this is not necessary. One (or more) face 803 of the tag may be coated
with adhesive to allow easy bonding of the tag to an item of value, or to another

component in order to form an object according to the invention.
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2 0 cross-sectional view of an identification tag or an object adapted to be

identified. The tag or object 800 contains identification features 801 that

are arranged in an identification layer. Either a main surface (as shown in

Fig. 8a) or the thinnest dimension of the identification layer contained in

the tag or object can be exposed for reading of the identification features.

The tag or object further comprises qengagement track 802. In 25 this

embodiment the engagement track is a groove, channel, or slot in the tag

or opj68] ThrodepthleiihevengagemeatirackbsmgivéndhelimansiDralde (or other

and its width by dimension "Y". Figure 8b shows a plan view af the t R
cor N e A AR SR B e SR Ao S i Fig,
8, tdindensifcatist) forayres raith ecandire dewdstiirod thérgndagecneon ivficke-tag, if the tag
. altgough beforfe, his IS not nec sarﬁ. Pnt%gpr mor? face 803 f%he 1
% R ayhe CoatBd S bith AdhiesiVe {5 Afioiw easy bohding Gf the tag to &
andtéh fat v &lieisorstal ao btfaeboathiheregtinordentoffosimeait abgeatemely difficult to

according to the invention.. 44 . 101581 Another alterpative i .}Eha the
s L T Tk, i U BN, LoFREnEng I SERlar reours.

Thisuphoagltedbbanding.cBint etainitiepeoobmgi nientsh covithien Eig. 8ntkeit would be
extglicaton fealires ars.cqniained wilin 2. falty thin section of the g,
the ?3’9 IS maée ot 4 ermopal stic polémer, such as p8 yeefhyf)ene or '
polyfHitinEigulicr 8xamopie a Brasdstivti daeke 808 s useddr Béatadapddhe read the
tag to.an item of.value, 4t is.extremely difficult to subsequently r ve th
e e e R A L U RIS 1 ana
an pnguigiescitr densmtefEhtdemgped- pooofgagdahturp gogheaagtsiclc e Awduldbptional
poERXIEMAN diffieul 19 semane (e (R0 AN ASANEIPMAILBIAGE I clement
on a counterfelt. Igure 8¢ shows a cross-sectional vie a
812epcheruged acaptdittoadaditibe 1Gadgrortlobjdngt sthiowmin FHigoBangdge with the

' t.] t8 t .
oI T AL AT
leago¥itimnctrankieny, elederntsgqaeislalsheshog. dh tivisegabodimenlethent 812 (given

Ll t f .

o e G I G Lo R B 0

alsentdedinfehmitremntgay ehentdistaide mgagicallyibt the lwakh 30 the engagement
) ' tiv.the hei

o e T ngagement

tracke (ghgagdmetimeasio802YS aldo atdgast Saseicmbiersmtedinatdér toay be

adv%ign < Su%a%%a%e Wighh Of"hgr&ﬂ&a%m gg}(ﬁhe meat 812, (0le0DYases Cei(ither the

sion "T") is less than orequal to the width of the engagement tra
engagopeidy teakeesiche engagereetdirelcasuy ohusis eanibodietemt ichstichldy 2o that

meQnﬂ%@PR%?%&ﬁéHtQQH@tWﬂ%ﬁé' |GLeater than width "Y", but in these

cases either the engagement track or the engagement element must
easil{ fdbkigergstichiyse thathereanhagimen gdgbenanceapnstiigake 9a shows a

croa&Rtional Ve Eﬁ%%%t?fﬁ'&_ﬁ%ltégf Wih sk SHPadimempiied %\(é)‘%ﬁgf?ﬁﬁed. The

Figure 9a shows a cross-sectional view of an identification tag 900 or
tag sisjebi g0 YHepntdnp idenidenifstfephmes 901 that are arranged in an identification

layer. Figure 9a exemplarily shows identification layer with its thinnest dimension
exposed, although it should be clear that also a main surface of the identification layer as
illustrated in Fig. 8 can be equally used for reading the identification features. The tag
further comprises an engagement track 902. In this embodiment the engagement track is
designed as a recess (a groove, channel or slot) in the tag. The depth of the engagement
track is given by dimension “Z” and its width by dimension “Y”. Unlike the embodiment

shown in Fig. 8, the current embodiment highlights that the identification features need not
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25 tag or object 900 contains identification features 901 that are arranged
in an identification layer. Figure 9a exemplarily shows identification layer
with its thinnest dimension exposed, although it should be clear that also a
main surface of the identification layer as illustrated in Fig. 8 can be
equally used for reading the identification features. The tag further
comprises an engagement track 902, Jn this embodiment the engagement
track is 3 0 designed as a recess (a groove, channel or slot) in the tag
be Wiehitepih@f the engagemenidrackagegivan tyctimemsifaot"z aochétSmwiaitloes the

.. by dimensjon "Y" Unlike the embodiment shown in Fig. 8, the,current,. ..
ide R s TR A e oA e ol b ATty Fig. 9. the
identitficat@mofeihesu (tacthofithetdngageneydrjrackrrandadtiin 8@meg or object in a

instances the jdentjficatign feature be far away from the frack. In t
rogl g DO SR ETRTS o bR at T ore T DR AL LK e 08 shows
a pisramiangeflthe thag tagobjcebjdeivim anr&igo @ posiisinednate Rifly 9b the identification
ecess that forms.the engagement track. Figure 9b shows 5 lan vie
fea S R X R R S el e R e AR houeh as
befteatuhes (dimensiensixy) Oy (unthecgritice RO oh¢hegengagbenentted with an
track -.although as before,,this,is not.necessary. One,(or mgpre), face 993
iR ORI S AR A R S DL TREe 1 another
cortiperiagt to anditemn Givakrepbretd avotdergtniponerhinorder tbtdoratianis that the
object according to, the invention. An alternative.is that the 1 0 tag is .
tag R S A A R0 A SR D gher BhiBoneny using
methsidg sudtho dsas bondisheat bonding. 101611 Figure 9c shows a
crossrsegtional view of a reader 910 adapted to read the t r Qbjec
o RHRe R ALl oA AT TR 1g read the
tagandbre@rhageme itigl Sanehb O tdasige topengagel thet engadetnaant 911 and
trac , option osition tracking element 913 is al n_..
an HELSen DARINNGN > SARIPNTARNID BETEDLONER BRGNP R bptiona
postitterdaadnghelahsnafdwingiscoskogagbwitls thebedgagEtiencigagkroo®, element

Al t dist ' i i | mi t .
o1 SHRROEM ot MNP AL DI 0
engdignensionaek 903 tffific alhgacioast S6taicrdReterstapid:he ddpist SOthgcrometers,

t i icall | ' ters, o
anﬁ@%ﬁ%ﬁg% g@éEﬁ%%ﬁt'y%}?ﬁécé%%aé)%&l?%l%gﬁ%?? VD GliRehSRh «27) is

sl the engagementelement 912 (given
typispldinaé deioh ST hishouleidre fodsthisadepiheqticcnigegaiatht dfable 902 is typically

als&'3P ?&@%%?851@&? ”A*?é’ooﬁhﬁ"&'a%ko{& "%%a gg gﬁsgl\k? ﬁ%e EA}%{{{? o]tq}rq‘eh 91}%5& gement

a tfurther embodiment of the invention. Fig S a cross-sectiona
clewient 812 tayor blgjdomansidrigiird sbbudddws espaanvieneahahéotdbeoviddh of the

eng%?@ﬁ&ﬂﬁﬁ_c‘i@%ﬂ@ﬁ%%991%1%‘?5‘1113”9’5’}@emiﬁcation features 1001 arranged

an identification layer. In this case, the thinnest dimension of the

identftiédddrigayerli® ehpusedinbresphadnimpacfabk forredeindid 0a shows a
croh‘é%té{i%ﬁHP'{liE%@%‘f%Stéf Q)}o-[)lj]&:ttaa%@ W&?gtfﬁggﬂ)%r@%ﬁﬁ%ig\]}v of the tag or

.engagement track 1002. This embodiment is similar to the embodiments
objsplowhhiey Frig/ kst R®. ¢epteaveriderfiiQuipnstigesaresfulftr \iarpagsd as an

ideH{ifﬁzg_tmﬁ‘ @aﬁéﬁoﬂ{”%f&f U&@ei,d%iﬂﬁﬂﬂﬁ'gtf%ﬁﬁ&nog%’MQ%@maﬁon layer is
variation can be produced by laminating the identification features in a

expsapdviftgehyuitunens diediderorainentiggdaetiartier, features 1001. The tag or

object further comprises an engagement track 1002. This embodiment is similar to the
embodiments shown in Fig. 8 and Fig. 9. However, Fig. 10 illustrates a further variation of
the positioning of the identification features 1001, where said variation can be produced by
laminating the identification features in a sandwich structure to one side of the engagement

track.
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46 101631 Figure 10c shows a cross-sectional view of a reader 1010
adapted to read the tag or object shown in Fig. 10a. The reader 1010
comprises at least a read element 1011 and an engagement element
1012 designed to engage the engagement track 1002. An optional
position tracking element 1013 is also shown. 5101641 Figure 11 shows a
further embodiment of the invention. F|g ha shows a cross-sectional view
of a tag or an object adapted to be |(§Lent|f|ed and Figure lib shows a plan
view @faheEamoe e chject. aThestﬁgéob;ﬁﬁﬂ 1160 obntatndadeatificatipred to read
atures 1101 hlch.ar located in anid ntl ion layer. The thinnest
the RSt S R e T AApALLl PSPV A UG & Fad clement
107d amﬁfmaﬂmgamﬁanesléﬁhtﬁlta@/tﬂ);mﬂg&ﬁ(l@Mgageﬁltﬂtaﬁgagmahnorrack 1002. An
o taddllt ona,é Xh% rlselldentlflfé\.[lé)n felatures 1006 which are located in a
p fona FWhICh & mam sunace is ei%%se& 1for réading the identification
feat{o@64[TRiztag fLirthlervcom frises ambodjagamenticack &it@. Higs11a shows a

nt.is similar to the embodiments shpwn,in Fig. .8, F| 9an f
oo OB o a1 BT B BEPIFE B RN g A Lo

plah maemmanmmse&mmmpe Rﬁmewnmessekehuﬁmli&bmres 1101
whY 2030 (e llgws. for easy mechanisal ehdagement or SxamPlo Mication
engag emant trac ormed rotru5|ont asatrlan ular
layseolsonxﬁmmefghtmﬁdnegem@agdmﬂ”tdzaok iscshowem ﬁihdlm@ﬁelomle 100 can,
wh|e|t W|dt d|menSI "Y-". The length o identjfication .
o O R AR IS g ical OB RIS SERIGR Rated in o
laycrcﬁ“svdachmaiaxre\audhaereadavcﬂsid(fcadaptbmgtdlﬁeaﬁnnﬁmmgéabjmst The tag

rtiihown in FJ Ha The reader @ se§ at Ieas% aread element.
com an enea em n rac his odiment 15 similar to the
T11 an engage &nt element 11 e5|gned 0 engage the

embodjagaseshbivacia ﬂ@ZSQfEnghé gadkd'ig. d&rlfwmmE@gngb@mnsuﬂamSi@at the
te t ntifi tur W 194418
e R O R R D MR BR R bion can
be tngy ehgmg@ﬁait@erfmﬂasygmhby@ﬂnmgsg@mé@t wfﬂteevtempbtthtls: givgrgement
tra&y 1%6? 1neg chIs B éo"t;lllls%}ld iRt A tXp{ﬁé‘%g Iles%%htrfg The hei IH of the
mlcrometers ince the engagement element an engagement track b6t
engaguantrit figalkars clossrsky tibmahsioapss ), thiblvidth stk aclgivanybyeperdingn “Y™.

Thﬁ@%&eﬁkﬁ?ﬁqéiﬂﬁﬁ?ﬁ@éﬁ‘égféiﬁ{ﬁeétl @1 h&' Al cgrescto measure them

att ase of the engagement trac en engaged by the
engé@k&ﬁbmmmbm shownaretpis- efmlb@mhhrenwmﬂ pecader pddifigdapted to read

thectg %PQHE%&H%% 01?9 ef‘ﬁ'é%@id@%'l’@%%ﬁ{l}}ﬁé‘éseé’?m&&td read element 1111

eguently it was chosen to show the wid e engagement element
anchsmthteg%meattm;i,mmhglZ:@ampWh@reveaghéIMmmgms@r@awl 102 (for the

sake of clarity, the reading element that is adapted to read the identification features 1106
is not shown in Fig. 11¢). An optional position tracking element 1113 is also shown. The
depth of the engagement element is given by dimension “D” while its width is given by
dimension “T. Both “Z” and “D” are typically at least 50 micrometers. Since the
engagement element and engagement track both have triangular cross-sectional shapes, the
widths of each vary depending where they are measured. Here it was arbitrarily chosen to
measure them at the base of the engagement track, which when engaged by the
engagement element shown in this embodiment will be in a position corresponding to the
opening of the engagement element — consequently it was chosen to show the width of the

engagement element as the width at its opening. Clearly wherever the dimensions are



10

15

20

25

30

measured it is important that once engaged, width "Y" must be less than

or equal to width "T", where "Y" and "T" are measured at corresponding
positions during engagement. 101661 Figure 12 shows a further
embodiment of the invention. Fig 12a shows a cross-sectional view of a

tag 1200 adapted to be embedded into an object of value, and the 5

object of value. Figure 12b shows ag}an view of the tag embedded into

the object of value. The tag 1200 contains identification features 1201.

medduecth ¢ hasrpeeneniedded dnpa g objdtt OYVatustlizOkandas furéhesl to width

arranged within t ect 120 ch that a ment track 1202 is
T e e R S T e TanE Pae o Su s e cient

The[emﬂﬁeddglgrprtmehsma ﬁ&tﬂenemlsmdgraaw stiitiab iavas@ms, Kig 12a shows a

Croexgeng !)%5 Si tgg a ta ay288 E&las BO argéfa%icﬁ%cf {nr,[%e%;%l"olgerg ngvx%tl ¢, and the
ga Mou ng or amp ng eSS AR AN HALIVEO; ItémCof Jaltie

objsafteﬁszalpanﬁlgamglb ghowetad spiand theer b plestig pohtrddsd, isttothesibject of
R O TS A A RS SO e
an a;&btmteoAtakﬂhet%Otbmail\te S fietheritagedf withie ttht)e)mamufaﬁmrmth that an

contalnln a e or slot |1 ro te fo the tag to fit into, then the .
engta%e|s a{tac kgd[%B%he it emegf \Ela Qslsjsgln B aEl 2 % l}Rsrltttttes(ekt e ah[rapezmdal

shaglteiliietivabaidngnsirates daerbeatenmaamgmmatﬁmtaldysmeaemlﬂedaa;amle the tag

[ Qan biect of valug, As shown in Fj 2a theta se nttrack
e A L O B B R i rocoss

Anthbddentiicaficmefe@tares m@wenﬂgpdlmnsimtihg (210487l Iﬁrgh tbet@oplastic

polih%\% i CI{(S’Q%% %ectﬁ] d"t'aeW Of s et deddadanted ‘i%’aée%% t@%ﬁ%@d so that it
ereader 1 comprlses at least a read elemen
memﬂieam&laacehgagmmelm e@cnemdﬂ@t@s@wédnalengwgpmmhere A further

alte%q mept trﬁleJf 02, f‘Vtﬁﬁgo%alb@oﬁtggulfar"t‘cﬁagcgl‘ﬁ ;[gl 13 dove or slot

2lso Shown. The dep he engagement element Is g|ven S hsion
appiopmwvité datsthd dig isogfitemtoy thiencthsidng &' atdsbdd thish@Stembbdishentsing an

adlggq;'euzn dgt% th%g %‘1%%@%(/@ H%?t‘%n%? éC[R & g? e}pﬁl%agleogﬁ% to embed

engage Is less than or equal to WI
a t@mmeasnhedtatfcmh%p’cawngrposi‘mémnhg tegga@gament tragR he8 2 depth

of EiIFURE; Jip-sh0 %%f% tthFML 46! e MYSHIBR il ?‘A’Ef%atures is
n the em

Cross- sectlona view | d state of a tag adapted to
givenrinediechino ai object 30 of value, and the obJect of value. Flgure 13b

Sho‘g(ﬁé%f ﬁﬂé tee""ﬁ# 5 iad Lbedded Jpip (& oRieFtld!ve: Q&Jggd to read

130 Identification features 1301. The tag has been embed
theitie showobjeckig.vblae TiBOradashl Ak ¢ofoprseantderpagenentliaekt1804, and an

eng%‘rge%?eﬁ uéltéﬂ-f&ﬂ kM faedt(%ﬁ) W&yvtgfélzl éjegﬁléh&l %@%ﬁ@ﬁmv?ﬁflrg%%ptlonal

0SS section, meaning th the engagement tr k is of cylindrical shape.
pospt@bett@ﬁétmﬁeebﬂmbetidm@ cartbe dboeusing aleptbuitbbie sigagemart element is

glvgﬁow HhWsibiaehe gk eﬂgaxg?dﬁhe% t?g&h%?, 3AGRAROf HHPENSIY in this

and a width of dimension "Y". The length of thé identification features
eml:g)dlment both “Z” and “D” are typically at least 50 micrometers. As before, once

engaged, width “Y” is less than or equal to width “T”, where “Y” and “T” are measured at
corresponding positions during engagement.

[0168] Figure 13 shows a further embodiment of the invention. Fig 13a shows a
cross-sectional view in the embedded state of a tag adapted to be embedded into an object
of value, and the object of value. Figure 13b shows a plan view of the tag embedded into
the object of value. The tag 1300 contains identification features 1301. The tag has been
embedded into an object of value 1304 such that it forms an engagement track 1302. As
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5 given by dimension "X". 101691 Figure 13c shows a cross-sectional

view of a reader 1310 adapted to read the tag shown in Fig. 13a or in Fig.

13b. The reader 1310 comprises at least a read element 1311 and an

engagement element 1312 designed to engage the engagement track

1302. The depth of the engagement element is given by dimension "D"

while its width is given 1 0 by dimen ign "T" and the engagement element

may have a cylindrical form. Both "Z"and are again at least 50
illusiatediatelis. téys Wiefo e, Kipce3bnhagectswvidinhale is dasshranos egualiomeaning

idth "T", where "Y" and "T" are. measured at corresponding positions
AR ARE D190 LA, D i maBne oS L Ay e done
usigggageuniabidnackmnd 4 Shengagdrge rilalethnetaetaonigapehenctinclahat haelepth of
._engagement element.is igned to.ke,i rted into engag: nt .
i oo BAGLG L SHADent L RehT Euh BT Ao 15 B fares i
givthab thiemead @leXént is able to scan the identification information.

Altﬁﬁfélyf%t%??e??g N esnetl %Iregg?s%gﬁi Lbelel%a%tfs #Ilrle\{a\,lgllrelg]le?.rgggpted to read
element’is acCtuated over the surface of the identification information.
the Adieshatively Kige t3adete kigni dbay be mbilietd 31 0 ceaghiisematieastiiread element

rea containing the identification information, without being moved (for

13 ] e e A ot R ROV rack 1302

Th¢slepithast cha beztakerenvithcancame @y endyy bbrserificietd vdatt the width 1s given
identification,information. 101711 An advantage of,this.approach,0f. <.

by {EERIT THRTIR Bllacon il AEHAD BAVHNA0E QN SHSRCTIN <2 ana

“Diakesgpiittid swtfag enieaiestate, Ssdivformechfoangraied) 25dtisUEINYs less than or

cquUISRESIER (@4 Perhapsgopie ‘Of’red?é!Cﬁ%te%%&ra%ﬁda{hé%r‘}%%!‘oa&cfﬁ%kf&}ﬁgns during
tag very difficult to tamper with, e.g. removing the tag and attaching it on

engagoethatitem. 101721 Figure 14 shows a further embodiment of the

' ion. Fi h -secti L vi t hile Fi b

cho TAY P B SRR MR A e i ha rack and

engegnay thodethatagdirtheraomiprisébarraagageniesicmank B0de4@Red to be

S A RO S TN

to @@mefd}aéﬂwrwdeﬁmd ﬂbgﬂ!mto_meesidbe(fa@miﬁh@mn ihlfiignalﬂkb). thdternatively

thet%g%?%%%%[ﬁ Q@lﬁ%?ﬁ%ﬂﬁ‘ﬂgﬁ?ﬁﬁm A SRAIEAARER N AR NG 8 Dver the
such that they can be read by a read element comprised in the

surregatfetendaelt irativofiafrsauitendVicenatiteriy thecarrgd géenent etaméntable to
rea#ﬁe &8&%@%&%@% ﬁe&%‘?aiﬂﬁﬁ%“lﬁec?&éﬂﬁ%?Ja%%dlﬁ%%ﬂf&%“&ﬁ%éhgt eaigtl%smoved

atures. The identification features can, for example, be a barco

(fopeixnawlorr bthartiusi Geatierbistuiayerafaihe tagitsdhy readssethbiinggtheuch as can

be taken with a camera) may be sufficient to read the identification information.

[0171] An advantage of this approach of having the tag within a recess is that the
tag is protected by the object, takes up little surface real estate, is obscured from being
visually inspected (and perhaps copied or replicated) and this format makes the tag very
difficult to tamper with, e.g. removing the tag and attaching it on another item.

[0172] Figure 14 shows a further embodiment of the invention. Fig 14a shows a
cross-sectional view of a tag while Fig. 14b shows a view of one side of the tag. The tag
1400 contains identification features 1401. The tag further comprises an engagement track
1402. In this embodiment the engagement track is a rectangular-section cavity formed as a
through-hole running along the length of the tag. Consequently when viewed from one side

(as is shown in Fig. 14b) the tag appears hollow. The identification features are arranged in
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5 tag. Alternatively, the identification features may be randomly distributed

particles (for example magnetic or optically active particles arranged in an

identification layer. As shown in Fig. 14a and Fig. 14b, the tag's

engagement track has a depth of dimension "Z" and cross-sectional

dimensions of "Y" and "H". The length of the identification features is

given by dimension "X". 10101731 Fjgure 14c shows a cross-sectional

view of a reader 1410 adapted to read the tag shown in Fig. 14a. The
theregdecl 410 daryprsés atddast armdob&lmmenbmﬂsahm ahncemgageameiniclement

element 1412 deS| ned to en e th ttrackgl
of B e o S R ST S B i o e
caviltyrfonataedithretbe ciartifichasaddetbemn dl readcitiéceema éd:ammstchﬁl fomegample,
detector such as ame ora 15 re u% de readin
be Qe R S A S0 ST TSP BL S R S Botng e
tagramllenmdwhgtnmﬂedéimﬂ?%hnnfmumﬁemaigrbmmmmwdwmbuted particles (for
rmatlon In this case,.the gptical fibre can emit Jight of t
o5 UG o R HEPRL o AL e A P D AL oy As

shdyelarpﬁtgoﬁdfachmdihﬁtglslébnﬁmgs thezaguvatengtivlohtenatwpttedf dimension “Z”
an({ lcl:'l Qrescent “%f‘hl'f ma’%ne (t\"p?m %S f?’t Enlhel ide Iflf ﬂgoldentg'lcatlon features is

0SS-S ctlo mens (I)
orma IoNn, a conventona magne ic read eme can

g1veaattyr¢gm¢amnt)ﬂ’he depth of the engagement element is given by

while its,width is given ension.T" Aso t |s
et R SR ST RIRES el 10 Sogpgea 0 read
theﬁhgbﬁatmi im Fig. 14a.thchengraige itk @lerpestscardasve madetbrngeated411 and an
form an or ha ay have nath in the milli m
e A R A SRR D R SRR TS o oot i
to rqdathto eadihg dEViandidy’ ¢notpstyeven iptiigl fibrhvivehel|ddiinstidsetheidedation of
bar%(ﬁb%(? n%’%ga %ﬂg ‘?é%ﬁ‘?l%%ﬂ”ﬁ? Q?lprﬁlg e cllh §8a<%?)del épo§ sugh as c mera or a

e engagement eIement id e5|gn to be inserted into t
regalg dgenvelet ivading@hurcehghy edtithé @rgageyras bl@medmustmtmmmg]dewce

if 1%% ntﬁfn(?a'?on 1o i ?l&lt&%%%e%@%é%égé 0 l’ﬁh ! S(ﬁ%rﬁ att?oﬁcﬁﬂfr tﬂﬁatlon In this

ormatlon It will e clear having rea some o
casforéyoieiefieat bidelienems ¢hiat dumniictlof threciti¢iotificeticteirgdrméatiba Blporescent

pa&ﬁe‘éeiﬂde'ﬁl@%ﬁ&%g B%Q%“%ﬂ”gaﬂ %‘%”‘?%8 o%fg&?'%me$“§e1%19iVe at the
Imaging, actuation of the read element while the engagement element

wavelviagtis efatioranyttad Bearsnisytupgn. diigagermientparities tham the identification
1nf<¥¥4ﬂ11‘?1@¥vﬁl)co%t9erﬁ [9HAF &ﬁgn%'&é? RNgsARQPUgnaLIsalsRy '}Qaﬁﬁﬂée‘i‘é?ﬁ%'ﬁt The

IS posmone S0 as to ensure that the read element is kept in contact with

deptheatigrttificatignmisfio eteation duehvgsbandimgrsoty AR Thaiagtshowthirs given by
dinfd@4E5 14-san RS affaghed i amiem Aomlueviapnwuet 2 ISIBRE Ok Teast 50

can be embedded. Although Fig. 14 Shows an embodiment where the
migroladists.réstaHysirateseutidtighildegthh ongagenminsectppeatiear devat aheelongated
forBOL%&%Gr%ﬁﬁ%%%'@sgfﬂﬁ% SECHA R ASEY %Hlﬁ{m%'ﬂfgttﬁaéeﬁﬂﬂ?eﬁ?e range.

triangular, or multifaceted or partially curved) and can be a blind hole or

Ongmyneerasdsvitathie condiegfirdtionreitdssahed andevstdeavinbsar oBjutt bf (not shown
in FEEESHEAL DG repderad Intaiobiant eﬁ%@@&ﬁ%%&%ﬁﬂ@%&%ﬂh@ page).

arfanging the identification features in eobject and forming the

In éhgagﬁk’ﬁ@‘ﬁﬁﬁ@ék thahengpgisspent clpoieps 1 iFiglgpecnedstioweea fafigHed into the
en dimentef adeventiona indhis.smiedimentiefiie %a%ﬁﬁ&?%ﬁ'nﬂom the

entification features is adapted to be embedded within an item of value
en&%ﬂﬁ@@bj@@h?sﬁfthﬁ?ctwbglaﬁqabﬁtﬁhiaﬁ@ﬁqayéhen adgidigation information. It will

be clear having read some of the foregoing embodiments that scanning of the identification
information by the read element could be done using a number of suitable means, e.g.

imaging, actuation of the read element while the engagement element remains stationary,
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15 identification features are located so that the object is adapted to be
identified. Either the tag or the identification layer is arranged such in the
object that an engagement track is formed. In the following, reference will
only be made to the tag although the same comments also apply to an
object that is adapted to be identified. Fig 15a shows a tag 1500 before
being embedded in the item of value, Fig. 15b shows the tag once
embedded in an 20 item of value 1504. The tag 1500 contains

scaidﬁﬂg'ficpﬁimm@‘gﬁiﬁsﬂSQith'Ehalemgag'ﬂrdl@mtaﬂr)aoétdwﬁiglnin thde also shows an
entis Lplosrt\lgh the tag itse (1f |sYW|de and.Z t

PR S AT S R o e e T R e is ket
in camlabketh)tlemgﬁgeﬁmhdherﬂtg@@mnelntlegmmm(@‘ter the tag is

n orde to aIIo he identificati on fe ures to hi rea e .

Iengﬁqqg Fh)lehld(%ar%l ication V\i;l ureesqlg 5?\%%1 by %‘c? drr(?tons or? Vapue via any of

its f:0&9,60r EBagure érﬁbeslldedzsA&thmgh—Fg;tmsihmmmfcmbeddnerﬂtsmre the hole is a
ed to rea the t ? 15b. Th der %O(il ises at

ree B e R T el B e RS TR S uitable

cromgagmmheslmigag@mdaﬂaﬁkplﬁﬁlz sfélnanp,tluumigndmmon trattdageelé memiartially

curvadPas A0 8 Wq gtﬁ}hagf 0% %%%%[“e%% lement Islgog\sclﬁ%ﬁerstood

dimension \ven by dimension "+
thatuan typjeailybhi@m&}ﬁmiwrmmdﬂeed ihhe drhg:@aﬂldﬁeimmbhetmbnmftm(nldmltlﬁed by

materi u X|bI olymer |tcan ssuch befle
B B RGN AT HEIPAANRILTAR 3R SHERAR IR ISk in he

objivvention is to provide for a cover such as a stopper dust cap, surface

il rﬁf% ingslogeled. covar i prevent dittdustorpiner Jorelan 5 s
objects e g the recess or the ‘environment amaging or corrodLng the
embtrdictang erdnhe adaigmoatmnsfegud@miﬁmmmkatumotheldenmbdmiﬁnbnfoedded

wniﬁhs IveRtion,hy aQFrhS f%&j@%{ mogfigdt d%fo"ﬁd dé%'h% AOWIRIO which
the recess to eIp |slodge and remove any]EI:] riS that does enter the
idemﬁmOﬁrﬁ@nanskmfealbmwmgoathammlbecﬁbjectnsadmedrta backiergifictoRither the

tagtg?tﬂ){@?#ﬂg%ﬂgﬁgi Qfegelgeaﬁa IHTQ' FhSHe Cé?" 3553}[‘?1 ?thF{g(H{e s&ﬁ6 g\/&ﬁ%% track is

one met or making a tag or Ject su e one 10
formig. 1 Mtfalbwuw,smfmauenawsom]s filtlednisdo tavity itranbbfegh the same

COIPfl@lggt ah$0 ggqr tgs(?lgo gfé'e fﬁ{a?ﬁaﬁp%%eg%&oglﬁfe%@figd Ei@&%@%ﬁ‘ﬁag 1500

Component exam ange of a cast compressor or ernator
bethrsubiniey emipastsigidi lbetf@ germehv aloce £gryl 3b.shevpldatitabutton eortiedded in an

1te18°6‘1‘%13?a'1'¥09th?ﬁét ?EH@'H@n@an@@eﬁHﬁ%? folCk %‘Pmﬂb‘%”i%’b@ 2rGavily gagement

for identification purposes. The cavity can be orme In any suitable wa

tragkgwhElexathislenibedimiset pse-egistimeoftreeranipttifishe wisleeng 4tall. Here the
dinRGRHQD 2 IYRE SOk A Ot %%}HPBF%‘“@I&%%@%%&PEJ&'%@% N JRMBRY o engage

Into it) or it can be drilled into the object precursor material can be,

witfortbramgiegeangoly slenieresiafucikhas e eéposyheditedbrimirnirdgr to allow the
1de£%@f19{w}{ HaRGRer agnglc ”Pﬁ‘é“?éﬁérﬂ%%’%%ﬂﬂéﬁtiﬁ@%&%"f&%%eé given by

have not been magnetized (this prevents them from clumping together
dimghpienth& precursor). Figure 16a

[0176] Figure 15¢ shows a cross-sectional view of a reader 1510 adapted to read
the tag shown in Fig. 15b. The reader 1510 comprises at least a read element 1511 and an
engagement element 1512 designed to engage the engagement track 1502. An optional
position tracking element 1513 is also shown. The depth of the engagement element is
given by dimension “D” while its width is given by dimension “T”. Both “Z” and “D” are
typically at least 50 micrometers. The tag can be made from flexible material such as

flexible polymer films, meaning it can as such be flexible.
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2 0 shows a cross-sectional view of the object after it has been filled with
the precursor material. Figure 16b shows an end view of the object after it
has been filled with the precursor material. Once the precursor has been
set (i.e. the curable polymer such as epoxy has been cured - using, for
example, heat if the epoxy is a heat-curing epoxy) a rectangular slot 1602
running parallel to, but slightly offset?fgom, the first cavity is drilled through
the 25 object. Figure 16¢ shows a cross-sectional view of the object after
the [6tEH gWlkilsldichag heardibacy Téwl rectanfgulangiottfafnsithénvention is to
en ai%ement trackhcif the t%%or getob'ect. I%i%ure 16d shows an eqd \(/ie(\{v ¢
PrOgtth 0Bt At the 45t RS bERH Hited AthOlg K el lrl CiRf Grigeover t©
prereatatiguldussiot atleesfimvigrrotiestemizodirpeht, mngssoitaldec aairiiiendnolésnaging
can {sed for.an sndagement gl onde e tag or the object has been 3
ormed the ‘magnetic particles are magnetizéd by exposing the tag to a
stroih@l A8 dnetiofleid cthiesebyciarofinkithe vdetitificttcoreddatisefirtb@ modified to
robPEERE FiBUe 47 shows another faq.an oblgetof (g invention, ONRIRING.. gocs
Proy caw?y g8 Well'ss &' method of ma mgpsuc a’%ag orano jecat con aining
enter davityecAdsoThithimerbbadivenhgfatiag defuingecisthrédagis arsobjestsaction that
Vaciderrrlltigi(e:atisop ei:nrf()Cr'erg}sfaatlié)lr% {'s 'E%%% kay inserting a reading element (or
elemen SIB in}%o the cavity. Hers the tag 1700 (shown in its 5 final state in
Fig. [0169]Figume d Gyhlawrsi mating ealmoidl émtificdiion daye ot 28 objectalahers the one
snofIRRA0 denificaion tormation, & & ranaamiy dissrsedmatarial, 1600, he
SUCh as%andom[sy %llgperse magnetic or optical particles rﬁberso)
objbettueeh davofprecesnpi erizterigict? 03 ama: kil Qdtothetistrucimmadtgr(for example a
raigTiRAtE S Shown D o die, Thersafer & hole, 172 Isdiledinlo ey e g o
1Eminated structure. The hole forms the gagement trac and runs yieg
plagiar diigtdo)tloe 110qikhbeofiyeoitientificatidnvidyer(andaglitsusalddaperdonagirising a
lea I Figure hows a cross-sectiopal view of a read,
o e G S B S S AR vy, o
exampling elenbemscicKidiop Eivhexsipl ofiftthe ndaest rsentsetdiorent 1ti2stock, or a
I its | e QL : .
o D R AEt A3t The
prethasarmarpobethitbe tier engagknrepe] b drigokinesudteaaraaspofkshessin containing
i ification. ) e drilling the hale), i ' o)
o B ot el FIPAGTIERE Hor been
magieiegesi A of phey déntifecatfomiagfemigieg pegssbier withon 8ipRiguserlgFigure 16a
shoWWSC%QIQ&&i%MQQWB%%é‘ @rﬁe@?“éﬁ&%tcﬁl{gyb%&wﬁﬂ @ithl Sthe precursor

corresponding method of making a‘tag containing a cavity. The tag
majgaplificigian miﬁfmwmﬁprﬁisiqgaw ﬁéatbdoyﬁiﬁsémiﬁq aitréasjihgeelém;\vith the
pref X LIEMSRLRN A0 PN (NS AYEAARE BDIRL 10,1061 LSRIGLEPANA 1 epoxy

Figure 14c). Figure 18a shows a laminated piece 1807 compriSing an
hasi@eenifivstibn ey, {80 nplsatedtbbtheeprivospidset ofrmateniayl 808ctangular

slo@?@b%%ﬁnﬁ?ﬁ%&li&%d? BH?Q‘PgHﬁ'&” g S 'ﬁ%ﬂﬁ,%%‘?& {Q“t,ﬂ?tlg %?ﬁ[gaetﬂrough the

regarding Fig. 17. Piece 1807 Is then embedded into material 1808, as
objsplolighr Fikpc1Biowe B Tiessfeprittivh GEMe ity Td0T | shishihérrwigngsley igot has

becrORMAIEEEARY géﬂlk{}%ﬁﬁ?é%@%&d?%éh&%%@ﬂéhlég& EP%H%O!Q%l@%he object.

shown in this case IS a triangular-section hole running parallel to the plane

FigyirehGd roheate dpiend 1igp70f Hie iebliscatiehdhimsiinidias] bieeelnled. Although a
cir@fROSIGIAN aha2 Rk IRgdantification. layRivd he NG 180D IMSany  suitable

engagement track of the tag An optional second set of identification
cavigiga/ihelss a0 jesef o ¥h ¢agagement track. Once the tag or the object has been

formed the magnetic particles are magnetized by exposing the tag to a strong magnetic

field, thereby forming the identification features.
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30 1800- in this case the second set of identification features is a 1D
barcode that can be used as additional information with which to identify
the tag The tag is read by inserting a suitably shaped engagement
element (in this case a triangular section engagement element, 53
although any section engagement element would be acceptable so long
as the section is such that the eIemegy% can be easily inserted in the cavity
and it allows the read element to be accurately positioned with respect to
the i@aslfidéanef@dtsiios)sinto e engagebjantdfabl.ilfhmmengagetaieiltg a cavity
ent con re el men osition d sp as ta be able to
o5 G GpBaBE T EA IR AT e T R B IS R oo im this
embodiageimenttiagkor objtOl 81 thgduire bﬁjshtewdeanﬁt’tmrotaglﬁhﬁhetlon is read by
invention c ntaml v ll.as a,method ng,su t
s R o e RO e eroT hatsr e hesgt ) o n i
find reatding Eigrrlgﬂnt)|lltcfdhﬁerchb§tw{mﬁmngimgremdéemnﬁnkardm thnerelaiddr (ileOa layer
own in, Figure 14c 19a shows co nents of th ror t
con%amm% %egngﬁg%tm )mF? urr%n_d@%l g/p I\I\Pse{ﬁee&)taga% 5%? N A3 randomly
dlspmsddeaa@nsﬁembtqﬂlcﬁlglmeldl@s @hﬁhmthbec«vneplat@ tpig 900 wheréathHg 03 and
17482 e D R Ml O RO DR g TR ERETeT PASIIOR Y s arited
he various components 16 be sean. Here tification e ures
inte tmpasenatedntacttiventificdtoda Thips(sucbngs domat itaandcangspambel to the
15 radio fre id ntlflcat RFEID) chi trequires Iose roxim
Pl S AP S R BT e shows
a corschéptammEnviay - dﬂlt’at@hdmgddyicferle”ﬂ@mp@terbwlr%dlm profindihe reading
toare el ment in or be read). The identification featyres 1
e A RS e A (PN SR STERAPP 2. The
enggbstcateemm&aé ‘Bhbwis mﬂ@ghd@aga'gwlelaftead(ttbﬁoﬁle\w 180 4eisliRgDelements
on do et ft r The S are desi
17 I B R B e B emen:
trad@banmﬁgarwﬂl hlatlee al dentifyca®oR lahtchespnspdsebanaltdysg the hole). In this
em{SEAH % bf%”aﬁaﬁfén?ﬁ‘éa't‘i’c?ﬂ‘%g Oane%“é“?s é?;&%%ﬂS @C%Eﬁgtﬁ&’ecci‘ A& thinnest
caV|tyt at they can be access d rom the trac e readi Ing device
dingwipnisd shen dengiigetivariaete menpostitaining a reading element that is
POSTHARYY F gl '5[?16'{3]3 %%ﬁ&&l[ﬁ%‘iﬂtbqﬂafﬁa g )
engggem?ent efr:nenti%la]nwserte into t eengagemen%ttr Qi]gﬁcw) S W Swelasa
corgdigranting factibab otherbaniing dfighedalemificatiopafasturEle Reg’s identification
inf&%%HB}?’tiégt fiCSR105 % GROIARL A RERN AR, ﬂ%?déh{%%%&g lﬁﬂlpthe cavity

requires he input/output pads of the chip align w e corresponding
(usgtpuwitisuspadsr 66 the readtinghdevide Figureuldent FigertidBaciiuies: thiginated

1694'9%?@(}& ?ﬁ%g'%ﬁﬁ@ﬂlﬁ@ﬂ%ﬂ%\%&y@y@Fﬁﬁrﬁi{b‘?&f balveen two pieces of

configuration can be used with other identification features, for example a

mateDabr 393 andodié0h Brecthéd g igaradnuiackepisuas thethtivk tatidéescribed
regﬁ‘?&ﬂ@%i%'.ef‘??ﬂééec%@ciﬁ%@ig PRBIONE Ry M6 P4 808, as shown in Fig. 18b.

The formation of the tag 1800 (shown in Fig. 18¢) is completed by drilling a hole 1802
into the material 1808. The hole 1802 shown in this case is a triangular-section hole
running parallel to the plane of the laminated piece 1807. The hole cuts the laminated piece
1807, exposing an area of the identification layer. The hole 1802 forms the engagement
track of the tag. An optional second set of identification features 1809 is shown on tag
1800 — in this case the second set of identification features is a 1D barcode that can be used
as additional information with which to identify the tag. The tag is read by inserting a

suitably shaped engagement element (in this case a triangular section engagement element,
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101831 Figure 20 shows a further embodiment of the invention. Here the

tag 2000 (shown in cross-section) comprises an engagement track 2002

(in this case a rectangular- section blind hole) which has identification

features 2001 located on at least one side of the track. The engagement

track has one open end which is used to insert the reader's 5 engagement

element. As shown in Figure 20, wh s the tag is not being read the

engagement track can be closed with a stopper 2009. The configuration of
althangh guilyesengagemeptiiackdaneenawtyu Ab Ishavseprabligso 14nd Gis ithe 8¢tion is

%Qt an 29 has tktle ad,\b/anta e that #gg jdef‘lptificat{'on fga%urﬁ‘s are well ft
SuCh Bl HAG AGHTL R 4 S e AR GRS b A gE AT GRS Wis Cisad Fiyrent to
be acsiopfdy (@ssiooad withige@yt the thth &l werfidicatiofedeatyjestoathd éhpegement
w25 Sn Rotectefl againet environmental frctors, Jhe stopper codhe e ¢

or exam e,?a & uietorm 674 cap It AT Se7STEREd oRts the tag
reathtére bypssedridentife stoppen@nd preiantingitdiom datlngedffidis dls@ngagement
tra q{ontemplated that the stopper includes some form of tamper-evident

unction. For example, if it is in the form of a screw top, then the stopper

can |84 82 skjgeckih%Ssicihna watttbatin o der itorapemtbenstoppe p by iges well as

needs to break one, 15 part of the. cap (me ho? for doi tﬁ are widel ..
o e A TR STl e S R ation i
readuryenthyrimeguiel e cindsnigi redeofdigtatote Yhe hisvime ansitpat icadsuldinélolaartliie reader

the caphad b opened ( the tag potentially read.and or tampered .
s O R o, S B R S A P B cBompteing
ass@bblznd BibtspoRiguier ity sinpect theco iy Coatfe: investiorenTisie@@led. Figure

1, R e e S o st
theanesiotatat mmmm@ﬁtmcam)r/idéyaoomnmmemfibatimnTmfdMﬁtraeumﬁcation
e R e RS ) or o
radis dssgially ceniglieneota R Il 3hapeptdlatpasqoifies reBdngroximity to a reading
element in order to be read (miniature RFID chips which have on-chip antennas —
Hitatchi’s pchip for example — require close proximity to a reading element in order to be
read). The identification features 1901, i.e. the RFID chip or the contact identification chip,
are mounted on a substrate 1903 as shown in Fig. 19a. Thereafter a top piece 1904 is
bonded to the top of the substrate. The various components are designed in such a way that
the complete tag 1900 after bonding as shown in Figs. 19b and 19¢ will have a cavity 1902
which comprises the tags’ identification track. The identification features 1901 are located
such in a cavity that they can be accessed from the track. The reading device comprises an
engagement element containing a reading element that is positioned so as to align with the
identification features 1901 when the engagement element is inserted into the engagement
track. This alignment facilitates the reading of the identification features. For example, in
the case of a contact identification chip, reading of the chip requires that the input/output
pads of the chip align with the corresponding output/input pads of the reading device — the
current invention enables this alignment to take place easily and effectively. This kind of
configuration can be used with other identification features, for example a 1D or 2D

barcode where the engagement track ensures that the barcode reading element is correctly

aligned to the barcode.
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25 device that reads the identification features located in the identification
layer via the reading track, the engagement track thereby allowing easy
alignment of the reading device with the identification features.
101851 Figure 21a shows the object in cross-sectional view and Figure
21b shows a plan view of the object. As said above, in this embodiment
the object comprises a tag 30 2100 embedded into an item of value 2104.
The tag contains identification features 2101 arranged in an identification
layef0 8% Eigage2iahvivack @itG2risrabodptisadodftieadatenabnvdlise the tag 2000
rovided by the item of value and the base which i urface of the ta
o e B S Lo Vel RS o ffapineular-
seclil O ladthpiode) tohieadikedideaifificatiofedeatyre@0dfithatobj@chshawtvir Fide of the
la..The reader c rises at least one read element 2111 that is suited ,
o ] Bl By TSP Bl T B oA et e retaders
enga@ameige ¢rndomAdisthibbwtedmmBignatc Martictes, the readielementibgcamad the
also in this embodiment be .a magnetic sen uch as a magnetic re .
en R oo A Sl ThE B PEHE S S faving e
englisosar hawk discsawheasabdfvthénidfiegification féatdredd cahphided the advantage
domly.dispersed optically emijttin rticles then the read el nt
B B e S AR R T T Y enegement
tragositibsrec @dthbwa fivopgatisianbevirom bip 2dpehehphetidsiori24tich theatures can
is designed to 1 Qengage with the en ent track formed by t |ect
b S s D R R B P e G 01 Bhampe
takergadement &leapehbtisanprotsusiond ivisagsigagdsocthasdtsimngtbheTstapper and
equal to.of slightly less.than the width of the engagement track "Y"
pre o L A G S ATO R SR cfudes some form
of tamymy-bei dahv dintatjeouSoioch anp M difit 1 ingleaferttheinawidey 06D, bnithe stopper
can IESR.GBREP O SINELINC FROAASMENL UACK B1U06 SNIREMEDh EIAMEkrcak one
must bé& deformable so that meaningful mechanical engagement can sti
partaidethtacep fmebdésl fohealoaagidrisnay agdilyinolade bne dshenbiergsositiond in fact

mo¥PEBINgL %Wc?ﬂ%ﬁai%r%ssgggﬁ@éﬁ pd%g&&‘é‘ rt('lgig IRdlIng %@55

q’fu gn%%rser}@?ms that it
reader Is moved w the object (or vice versa) to achieve

wopépdatalsier iéatiingpitislibsonaircutmsdaticets gmptmént]soread wrately tampered
witﬁﬁ?ﬁ&b RIRIIVE vg%g s‘ﬂ?ﬁ&@&? %%R}@?}gﬁﬁ%ame object and reader,

hermore it may be advantageous to have at least a marking on the
objei@inHigaresRd send gdnshow/ofettcpomesteheredihg teddinggention. This

objﬁpto%l 95'&/ eﬂg'iden‘i}ﬁ%{_ﬁgﬂ' 1. ; R%é&'&ﬂ t@?&'@@eﬁlﬁf@ 'éﬂn%;?émgrises an

example, be an optical position s€nsor such as those used in optical mice

idefxﬁif@@ﬁg;utéay.etf th@hp@niomgéalzi@r iéigséﬂgmi% iﬂvfmméth@r@tah@mﬂorin the
ideﬁ?ﬂo%%ﬁslgeﬁh 6 PRAAING GRS Hﬁéfﬂﬁﬁm%[}‘kﬁgsié“aﬁ%%% N the object

en we have found an optical barcode sensor to work well. Clearly other '
su@éh@b@mmmﬂgt ;m@ilsi oh @rela_%mab@_ewu@blézmtg@ nfeegéﬁgdrth@alﬁ@élﬁcatlon
tag MAANEHE SRR YRACKING QagRSHS MANERIealIGSHSS IR WIASR U cading
the position. Furthermore, It is sometimes advantageous to use a
devigenthirtatiensioftheordericatienptasitives skaestnd for the identification layer via the

reading track, the engagement track thereby allowing easy alignment of the reading device
with the identification features.

[0185] Figure 21a shows the object in cross-sectional view and Figure 21b shows
a plan view of the object. As said above, in this embodiment the object comprises a tag
2100 embedded into an item of value 2104. The tag contains identification features 2101
arranged in an identification layer. The engagement track 2102 is comprised of the lateral

walls provided by the item of value and the base which is the surface of the tag itself.
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3 0 example a barcode sensor to identify the start and end points of the

reading and an optical position sensor (such as used in a computer

mouse) to track the distance moved between the markings. 56

101891 Figure 22 shows a further embodiment of the invention. Figure

22a shows a cross-sectional view of the object. Also in this embodiment,

the object forms an engagement tracgk together with an identification tag

that is included into the object. Figure'22b shows a plan view of the object
22040186hiBigurbicndnivibe ebjests2ahaionipriseSaarcadag2220Gdapted to read

emb ed intp an item éﬂval e. The tag coptains, identification features
the AR S oS AR R o 2y o it (PR GRPrIses at least
ondhtradedtaieneasibntimexpased) td headingatemiget trasig@RA02 iFooryansad, if the
ideggi%?%t%%%e ﬁqzlu\/l\ll{a(lalésc8{%&/}%%@&3%%%&5%?&8&\{ elél %%ndeéhcegg ?c é’é’ h{ﬁg }gat(lil %lement
surface of the tag itse e embedding process can be done using any
carssiifabte tmeantddmexarbple e tagosaysbe pubhaciniegagiastiedheddOused, for
metal item of value during a mouldi r stamping. process. An. alternative, .
ex T P A B e N DR RSBl SRS if the
idepofjenieos) fésttogeusmpieatednthgnhtal e ited afticallie aftetiiighgs tiden then the
real TRSELEP (0305 W3 Mg pterface Between e oiech and e tag andmen s
en the two parts adhere. A Tfurther alternative is for the itém of value o
poshieomzina factwe disedtdising @ ooova o edist approfuiate Dt tAehagitodesigned to

into, tk 15 the tag is attached to,the.item of value.using an.adhesive.
en g T A B e P A B
embléd 8 fagl sntmahisbjpbb dimehtiew Ag s ioen ga gagpeBP alethend jecsotrusion, it

. engagement track has a.d of dimension "Z'1.and a width of dimensi

s e WAL AT B QR TRR or e

enQ2@e0ed0tdelg e’ 2bershpwhmvengss teeutimgal witwiiaf enpegdecfttack. In certain
pted to.re e haqwn in Fig. 224. reader 2210Q. ri

e B D By TR 81 T L e coses

cithemggeahs gegenfe mait wack 202agemeptichahpasitonttrackinpeieblenso that

134 . h of the. te! igdi i
e Bl O e e B P SR, R P gy again
inchide 2Betyicadise grdsitisnStankineeleteestin2his ehwodiment af dvelhOngeding the
. a explaj i en it iQ descrj v v
e P A RS DA B AL M SO e Lo phicve
repaatdbiT readingsdsisad aowerrarsportingepositorisdudrmy @ngiabie treht the relative

dlséﬁégrglén't:'&!‘f5§egt§ tﬁ@%‘?fge& E%G'}Ségf‘e'i’] ?QM@H%&%@QHQ%@%%B&% to have at
3a shows 30 a cross-sectional view of the object. The object 2300
leagomprisking yite 280eciviicindisataitkeidéentifieeitio midaturesi2pomtihabere the

reaﬂfl?r%yﬁl%ib’@e%ﬁﬂ&ﬁg in an identification layer). The object further
compri

prises an engagement track 2202. In this embodiment the
[0188] The position tracking element may, for example, be an optical position

sensor such as those used in optical mice for computers. If the position sensor is used to
identify the start and/or end points of the reading (and possibly position markings in
between), then we have found an optical barcode sensor to work well. Clearly other
sensors for sensing position are also acceptable, e.g. the sensor may be a magnetic sensor
tracking magnetic markings/features designed to identify the position. Furthermore, it is
sometimes advantageous to use a combination of more than one position sensor, for
example a barcode sensor to identify the start and end points of the reading and an optical
position sensor (such as used in a computer mouse) to track the distance moved between

the markings.
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57 engagement track is a recess shaped as a groove, channel, or slot in
the object. The depth of the engagement track is given by dimension "Z"
and its width by dimension "Y". Figure 23b shows a plan view of the object
shown in Fig. 23a. As shown in Fig. 23b the identification features
(dimension "X") may run the entire length of the engagement track 5-
although as before, this is nor necesggry. 101921 Figure 23c shows a
cross-sectional view of a reader 2310 adapted to read the object shown in
Fig. [389[T Rizterad2r 2316 adinpiiisesididéasta odablealeraemnd? Figwaredan shows
engagement element.2312 designed to engage the epga nt trac
@ SRl PGB, SR SR 31T AIED oM, ALAR forms an
engagtnodimenktheethgagéinent ddetitentidn @a23h2t v dhcladsi fraim tieeotgst toFigure
the reader, thereby allowing it n with the.engagement tr 302. .
22 e R R B SRR b orses o
tagcilXe qubatlydt arheightiaiheferdeg efihentagleonenin S ide(gifieation features 2201
(wlglicrﬂee{]r%i%grazgei yvstglg\lllya%t f&é”‘nﬁ 1(%tr'r<])icr9am§teor§ aﬂgclt'lhﬁ'nge EgnOf %h%mension is
engagemen{l Ack 502 i< QIS0 at IEASt 50 micrometers. AlSo in orger 10
expangdyd basihgatenaidthraskt28 02 5engagertdnt fetbenkantrdll & §fiverolyded by the
iterglg}evra]l?ﬁ%nan% t)ng h%uelejw%acé}e ?sstfl%asrﬁr gcee,, . htotatlheftvg!l(%.t th?ef: yr]n edding process can
engagement trac fglven y dimension In‘Gertain cases | may 5
be dduantsigecury teuktable widihs,; TTogreatepit ahewidthniag” Heupushifie setcasphistic or
meBifRERING caAgement rack a1, ibe engagement.elemant MUSLERSI e e item of
deform elastical y so%hafnmeamﬁg(fuﬁer?&g%r%ent can still take place.
val(0d 03884s Ripemeh24tisigolw s anettihe nednibedimplas o€ thel ymeantions.t&igusk a heated
ta 21?‘1' 0 %Hg 1 g’n{jl 0 9&1 U S goﬂeﬁa\/i%\évegffgpm%%iggttﬁﬁqpm-%m% 81%]%(1;[1: rff‘l Oe(:) tween the
gcompnses aregion 2 Z which contains identification features 2401, kf’%e
objetfjecidftitherecand plisestantengegemehtieack R40Rr |altiisasmbodimght item of
Valhlgetoe BQ%%%%@EUE&P El(dﬁt%%%g;rgrég\eleo(g%g&t %}b erog)% tt(%jr ﬁ? tag to. fit into, then
engagement track is given irmension and its width by diménsion
the"wig Thett2chednbodimeenoiofigalé higjhigimsadbesivthad shthéderttificatidiarnatives
deSAYIGR NEEELNOL br%a‘ﬁghéﬂjg&%fé”_\% SUIAER,O t@‘%a%”%?eaﬁ’ﬂ%%'ér%cé‘f'\)&ue. As
"fact in some instances the identification features may be far away from the
shovacln fbig2daplbe arbangedeingagsuréat driaterad on alfjpibenf Wintemsion “Z” and a
- track.Figyre S jec in. '
O e R e fmension

13 29

may run the 30entire length of the engagement track - although as before,

this [ﬁf%t] 'ﬁ%ﬁ?gaﬁ'c shgv;soé!‘%flcgsﬁég 1%1?34%%39‘6’? af‘r%%%?fffﬁﬁ%ﬁ@rtl)ted to read
apted to re he

view of a reader 2410 a ad the object shown in Fig. 24a.
theragddo2a10 dignBAsed lat feadtra?idfccerapitsns 24 lcbshadedd clement 2211 and an

engagement element 2212 designed to engage the engagement track 2202. An optional
position tracking element 2213 is also shown. The depth of the engagement element is
given by dimension “D” while its width is given by dimension “T”. Both “Z” and “D” are
typically at least 50 micrometers in this embodiment as well. Once engaged and as
explained in context with previously described embodiments, width “Y” must be less than
or equal to width “T”, where “Y” and “T” are measured at corresponding positions during
engagement.

[0191] Figure 23 shows a further embodiment of the invention. Figure 23a shows
a cross-sectional view of the object. The object 2300 comprises a region 2304 which
contains identification features 2301 (that are typically arranged in an identification layer).

The object further comprises an engagement track 2202. In this embodiment the
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an engagement element 2412 designed to engage the engagement track
2402. An optional position tracking element 2413 is also shown. In this
embodiment the engagement element 2412 is a slot, thereby allowing it to
engage with the engagement track 2402. The engagement distance is
usually again at least 50 micrometers, and consequently the depth 5 of
the engagement element 2412 (giveg%)y dimension "Z") is usually also at
least 50 micrometers and the heightof the engagement track 2402 is
engagealbnatsratiieastels e ateizrdlis e iclante toresigagetkasiycdhelhe depth
idth of the engagement element 612 (given, by dimension,"T") shpuld be . .,
of Y1 PR} THOR B B ST Sgsge dh e B She g Brension v
Figuire @33iathows)a plah 0196 b Fiheeb b tsthows anfligheX3amhodhoentiof Eig 23b the
., _invention. Fig 25a shows .a crQss-sectional view of an ohject while Fig.
e T BB Bt XL e B R et rck
— ahégiarh 25 B4 forkicthis antainsdcssiification features 2501. The object further
Comﬁ)rﬁ(izﬁtr#&peqigce gfl%ntst réa %lr(logss-cs)ezc%{gnta '%f%@bo allrrr]eea%l&% 10 flda t%d to read
engagem NLACK 1S 2 160 angular-section through-hole running aon&t e
thelehgth didhe objEig. 285. Abrseadaml] Wieempieaesk fraast omeadidieifani2311 and
shown in Fig, 25b ject appears hollow. As shown jn Fig. and .
an B e L AR R RE SRSRhER 20 gotiona
postriosstsektigneledione 3Sibh s of sty Sharveh ! HY' tHikenengtimehthbeidegidioationelement
features is given by dimension,'X". The idgntification features,in the object
23 R A et I Y R B L e e
eng@@shows teaflrtirdi0@ mibdinragt gfitiratindetdioe; ascrasssegiorml wiewy dfast 50
. an object according to the inyention,i SQ? n. The abject comprises, a t
i GRS, S T Ry U HAP ST, chAS et SRUIRERS 2 Bhven by
dinfeasimes260%. WAthdly Hidday i attachedttosthedtdm déphloé tocfengagement track
lect, th ined unit forms a ge entrgg O-.'ntr\i‘lcasa
SO0 ol A USRS S SRR LU Glh 05 ORRIE o ehe
engzavitearefonewdfdnigiventdy ahohétssisott SR Walibidddrenbedsfridianthe égml to the
. LV U, Trﬁ obj £an usin A H-tl glec{fe def of. sl iar; 1o,
Wl(ﬁwe%lne %heo%%%%%b. 14%? @@glrb%%l Flggér%e 27 sijlt)wsn acf%%erc B may be
adventhgelimetnt dhtieevinddntidn; srarossisectiodd! ViEw duanrolest cases either the

BRSNS RSB REIE o o
mefpmgarekepgagenygheenthgithtpls attached to the item of value to form the

objef §3¢ P%%EE@PSHBMQJ%%E‘& SRERIEMER L ARK IA{ Oftio ﬁ@?@%é‘ shows

cavity betwe e tag and item of value. The 59 top and side walls being
a crsfsthsccaongl arevorfrisddparet O thd ha@bisds GO anaipissesrmegifroR04 which

cofAnlSH A NG, 1S GRIESHERN AR ERd HSHNENR SLUARIR LEARCL QA track

form to the one shown in Fig. 14c.
2402. In this embodiment the engagement track is a ridge in the object. The height of the

engagement track is given by dimension “Z” and its width by dimension “Y”. The
embodiment of Fig. 24 highlights again that the identification features need not be within
or on the surface of the engagement track — in fact in some instances the identification
features may be far away from the track, for example, arranged in a surface lateral or
adjacent to the engagement track. Figure 24b shows a plan view of the object shown in
Fig. 24a. As shown in Fig. 24b the identification features (dimension “X”) may run the
entire length of the engagement track — although as before, this is not necessary.

[0194] Figure 24c shows a cross-sectional view of a reader 2410 adapted to read

the object shown in Fig. 24a. The reader 2410 comprises at least a read element 2411 and
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101981 Figure 28 shows a further embodiment of the current invention.
Figure 28a 5 shows an object 2800 according to the current invention.
The object is made by laminating an identification layer 2801 between two
sheets of material 2803 and 2805. Also sandwiched in the laminated
structure is an object of value 2804. After lamination a keyhole shaped
slot is drilled, punched or cut throug%he laminate structure. The key hole
comprises a round entry hole 2808 and an engagement track 2802. The
an wentiicatiorlayent 24 isdexpopsddatong dhehsidagatthensiglaskdf402 An optional
tngt?gr rﬂent track 28 Lﬁé—i as 1\{vell as V\{ﬁhlnt e((?antlre ecification tktle1 ¢
PO M B et IRk s A LB b S SRR A S g g ent clemen
24 @ppsopridie, rdadiby déldearigitidaesanghpecesbatily memgdhmntheack 2402. The
identificatjon layer (or i ntlflcatlo |nf rpatio irectly exposed to.th
e ST S e LTSS S BReg ey e et
of thatm@eﬂmt‘eﬁpmﬂd ZAﬂéa(glﬁenf bl‘}eddnemmoatl‘&f infornsatibn. also at least 50
Prow ed th t € pro t|v er allows the, id n tlon features to b
mlcrﬁoéguemngfuﬁg read b ﬁagdrlg;onaﬁeglgmeq trecliewce e |der1|’ta1ﬂc§/atllSO i least 50
mmrdnretmﬂomsocnnsldlerem exgosecaditywitte theddihef trbodipantatiretbisent 612
RSO ek e on IR En o GomPRG AR AP ERIRL Breagement
¥eatu¥e or exampl reSdentification layer comprises a piece o o
tragiafpey ar Hablimcasieaddr gan be used identify the 2 O relative posmons of
the Ihe or fabri 0se by the. tr Methods foy..
e S R ST Rt i 250 shows
crohmmmaheeamroémmpjedu mitek Ii’mdéln Patentapplicatiomasidbef GB object.
Thé (ﬁ)lgcz %%%ec%%beseghz? rlésleo()fl elgéloen Orlljsnl erﬁl)f ntlerQtu P& 2501. The
usin g itsfibre as ¥ Ingerp ntn(t e app ication also describes other means
objeftuBirthdibres migaper alrrghgthmnmaehéaé(ﬁs Unidiire dubotifiers). (RS engagement
019Fre2 W 3510 lop: | v r V|tt .
o R S D T SR BT AR TUER? TR b
Coomuyprigbs whésasteornd r&anh eﬂemmdt Za& 1S(|$hdve1frguFegvaﬁhbetl$¢whdnyt appears
hol%&?”ﬁf gh%gvﬁsl{% s ea'i?dr % qﬁg %%g@ct'osn 5 ﬁ%ggl%%rﬁshty& has a depth of
reader's engagement element 2812 1S moved along tag's engagement
dineaslor802” |artthis mmstheinent tdm@ngageménf@emwht“@ Tns€heddngth of the
1de ?igzﬂ %@é?u?eg gff%efasr%l?r? Hggﬁog@d 'ﬂ{g@%}gﬁ% Xﬂa 'f'%%%%svmnhe object
e engagement tra eby a Igning the read element/s wit
250@eaanfhm1w@d feithuresadeOas shorop@olig-Heleonfiguration shown in Fig.
262 o Baftilarl #elauied IadeinasashiRhiariaR andaist feable Qeional
thin objects of value. If, for example, the item of value is a piece of paper,
viei rahybetpesisiskotding daribefinvesntprhis shpenitddlf abjtee emifksatiotag 2600
att SRS Sin R (B %Mhﬁléﬁﬁg AeniiGetah m&ﬁl%ﬁ%a'r%u%gtz%?d%ﬁhen the

5 and the object can exist without It; since the paper itself would form the

tagudémifﬁ@hﬁdntw@ nisoesamakecidenfifynhdolsjbisct, thelooodingdesanit forms an
g%é@ﬂ?&l??r&’éﬂ%ﬁiﬂc%qm@é’%é &Q%E%Q&Qé?%@ QRISEIS RS Afdlerhe top

invention methods and examples of méthods of making such identification
andayde welfatiike fhystyaedformed from the tag and its bottom wall is formed from the

item of value. The object can be read using a suitable reader of similar form to the one
shown in Fig. 14c.

[0197] Figure 27 shows a further embodiment of the invention; a cross-sectional
view of an object according to the invention is shown. The object comprises a tag 2700
attached to an item of value 2704. The item of value contains identification features 2701.
When the tag is attached to the item of value to form the object, the combined unit forms

an engagement track 2702 — in this case a cavity between the tag and item of value. The
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1 0102021 Fig.29a shows the formation of an identification layer 2900
(which can thus also be called a one-layer tag) which can be used in tags
or objects of the invention. Here magnetic or magnetisable particles 2901
are mixed with a non-magnetic matrix material 2902 (this matrix material
can be, but is not limited to, a polymer or metal). The mix flows from a
hopper 2903 down a pipe 2904 and is extruded and/or rolled using an 15
extruding/rolling mechanism 2905. An'isometric view of the resulting
topidedtifidationl layering sifothe va¥iy. 280 fharilkids Gase the tdgniificadiobolayar wall is
29Q0.(with, dimensians a, b, ¢) can be sufficiently robust so. ot to .
for R 15ROt oo BT e o 8 BB AP S rdHspeofsimiler
foris misbenotedhovthimdégtedde.that the identification layer 2900 can also be
turned, i "cavity tag" of the invention as exemplified in Fig. 16. .
o By 2o e e RS ST TR S e 280
shoavs avitybjhetr @B00Fartbetmore the dayrencmvichbhenudéa abjtie insaxddmFigminating
18. It should also benated that alsg a recess cap be formed n,the lay.
o R B e S s TRa A el 2. Ao
sandenehitdisratbo hgadimtedtethittatdothihsitinoésttimedidon tkthertayetion a key-
for.example,along the direction b can be used for reading the identification
ol SEIRR S0k e, R .- AL R4 L% AR R B o Ry o
coropnsbe ausathformendivlg #1360 $dentificatigngeatntesck 28020 iNentfication layer
. referring 1o Fig, 30A to Fig. 30H, views during a methaod for uﬁlcturin
s e e S Sk B T N 36 D0 T 0 et s
withiill be desceilspecifio20di thigy 1 SO wxpige B0 D s W & @moddsstovhicmemayngfully
e used to produce such 30.tags, or.obiects. Firstly, as shown.in Fig, 30
reo e S O T S P ] i har e
idepofyrniesic lkarainatindgshBettB00 [dinerijan shdinactily BigpoS&Bicathetbeyironment —
laminating, sheet 3002 is pverlaid.. §1r ck of jal i m'ntﬁg »
for S E R Rt aren
of tflagmiteatol Gt v @mah thve | Aoz d gt dbett thpeeote8ovd dingr allagsshobjestification

i m te in_Fig. tainipg - . .
e RSP S B0 o a2 ) SONACIRG. fhendfcaton
infohentpolisheohtodenslicathetda dmooth surfadecomtzodingaiyeading macktion, the

‘ dentificati . Hown b Ei h
1de§9n&§?ﬁfas%1r? ;(?g&%@r’tbéﬁkcé‘(%&gﬂf%e{n. 85919?%921&50%( RARLR THG, @Q&gﬁé, Séqen the

e edge exposing reading track 3003 can then be rea
idengiigg@omnyseofiplissengueto pfoviekr arfifdbeigerinttsidmatund 8004] adentify the

relREHIRGIR 3P HIAICH B RAE S GRLSe BRI T AAOR RalBiSas for

that then coincide with peaks in t gerprint/sighature. Suitable

mapméhieﬁﬁé@é@ﬁé‘oi@emiifmédnof@@tWQSh@rad\scel&Mmh@ads,tIGMiI@ma@s see for
exa&ﬂ?ﬁ?ﬁ%%ﬁ%@%@{e&%ﬁi%tn ﬁt%ﬁ%%% Qrgf?%fpﬁescribes the use of

nufacturing embodiments ot identification tags or objects adapted to be
las¢epeifidd Wustrately irlengBorpw g BOHIIbiienadagerpimbiikbeotppigeation also

des%gﬁbgooﬁlgr %@Qﬂ"&%‘g}ﬁgeffﬁfegqﬁ T)J{BQJ ﬁlﬁ@ﬁé?%Qf&fﬂsf@ﬁﬁcﬂfef.ﬁ%%ﬁﬂérs).
whiskers that are arranged in the plane of the identification layer are used.
BecK¥WbFigurgif8keshasizad stapecstianalraivyeniantesfihe drtias fhakéssadapted
to R ft'&g%@ﬂ @h%ﬁﬁ@g'%@pt%@%éwﬂé device comprises at least one read element
2811 (in the figure two are shown) arranged so as to be able to read the identification
features as the reader’s engagement element 2812 is moved along the tag’s engagement
track 2802. In this embodiment the engagement element is inserted into the entry hole

2808 before being moved laterally to fully engage with the engagement track, thereby

aligning the read element/s with the identification features.
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15 reading the track is of course different from the one in Fig. 30D. The

elongated shapes give the added advantage that the magnetic signal

detected from the track is a substantially outof-plane magnetic signal,

making the signal easier to detect (and hence the fingerprint easier to

read) and the tag even harder to forge. A structure 3010 shown in Fig. 30

can for example be then included intp.an object of value to form an

engagement track within the 2 0 object (cf. Fig.4, for example) or can be

inclyd2eig ukite indhe goingeiohtsab iv fioim Fige28agagementl dolgethdr wiikethe> being

bject.(cf. Fig. 21 and Eig..22, for example) or can be rendered intq a .

s 0 e R S 8 fRBR S thl o bjEE AL By tem of
valbgis 18 pl208f pAfibig g mthisbin pestibie tasube ehedBbrribedthe tpapes okelf as the
iacPlicted Aoiemboriments, i has talbe ynderstand thal IUMEIRNS i ot needed

variations and madifications may be made, without eparﬁlp{g from the
andsphicibhjdtseope st thithowen tsincashsqtaput irs¢herfoliifimoalaindentbeation layer
nec\évgaart if (:llglein%1 h'sl:e %bAerC\ identification tag for identifying an object to

Which the igentification tag may be attached, said identification tag

comig2dinghexidextifiphtiat ldyetibathardayraat atberdentifechiosbjects or tags of

features are located in the identification layer.and, wherein said ,. .
the S R A P oot S ARSI S8 meaton layer are
furtmatdtisiteoedprised in the identification layer, and  wherein the

S PR SR IR A i cn s
alse santikidlya DO ctryplimentdneincshdpeitedipdngsfoa obaditsgptiéwioetbiaion. Here
T T R e
29Géigﬁﬁigsgm@icmwmaﬂeané);ﬁ,tbmﬂie ?d:elhmu};ntaﬂ?@m feptlyesr o2nEtad). The mix flows
frofeRUHERRN Bh3CERITiNG IR MobaVRREE TR NEENRAIGMEL! HBHKAS using an
extruding/rolling mechanism 2905. An isometric view of the resulting identification layer
is shown in Fig.29b. In this case the identification layer 2900 (with dimensions a, b, c) can
be sufficiently robust so as not to require supporting layers on either the top or bottom
surface. Therefore, it is also noted in this context, that the identification layer 2900 can also
be turned into a “cavity tag” of the invention as exemplified in Fig. 16 provided that the
layer has a thickness and stability sufficient to form a cavity therein. Furthermore the layer
could be used as the insert in Fig. 18. It should also be noted that also a recess can be
formed in the layer so that the layer could also be rendered into a “recess tag” as described
here. It is also again noted that both the thinnest dimension of the layer, for example along
the direction b can be used for reading the identification features and a main surface that is
in the b-c plane of the layer 2900 can be used for reading the identification features.

[0203] Next, referring to Fig. 30A to Fig. 30H, views during a method for
manufacturing embodiments of identification tags or an object adapted to be identified will
be described.

[0204] Fig. 30A to Fig. 30D show a process which may be used to produce such
tags or objects. Firstly, as shown in Fig. 30A, nickel flakes 3000 are brushed onto the glue

containing side of a polymeric laminating sheet 3001. Then, as shown in Fig. 30B, another

laminating sheet 3002 is overlaid and the stack of material is laminated together by passing
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15formed as a recess in the tag and the identification layer is arranged
within said recess. 3. The identification tag according to claim 2, wherein
the identification layer is arranged within or on the top or bottom walls of
the recess. 20 4. The identification tag according to claim 2, wherein the
identification layer is arranged at or within a lateral wall of the recess. 5.
The identification tag according to a%)i of claims 2 to 4, wherein the
engagement 25track has a depth of at least 50 micrometers, of at least
the 5z micramkete m&éﬁ@ahbﬂﬂ&mhim@dmﬁnmﬁﬁﬂQ&St”Q&ﬁid the lowest preset

ters 6 The |den0g nta accordin alm ere
PGHoSRARIEH 40k 1 PR L o BPOTL oA R B D T SOB S 308)
condmmh@cﬂhnnﬁayeomsfmmeged abtﬁltred:alﬁ P Pppinsioneafdie dags-68ction is then

ﬁe ddentlflcatlon tag accordl r(‘flalm 6 vkiahereln the id nt|f| atlgni%er of the

pOlllg arrangeélwn?nn or on a op Waﬁ}l fafﬁe pro I’ll.ll]Sln a fea rac

idetdefintificatibry ¢a dgs aogardihgatostlawnm 7 \Eigarﬁﬂﬁhﬁltﬂanmfmahomﬁym & the edge
o IR P b L B R S AR
fingeiginte @deas3B0Mmicremeteris, El@aB[Hh,sﬁalﬁﬁMMmrpatmmscﬁaa‘séqmﬂ(s in the
magneQuc F erwt{a {ﬁe%rc%ﬁrll%fi ﬁg pea (M heer%ngerprint/signature. Suitable magnetic
field sensors include inductive heads, AMR heads, GMR heads and magneto optical Kerr
effect detectors. The process for manufacturing embodiments of identification tags or
objects adapted to be identified illustrated in Fig. 30F to Fig. 30H is identical to the one of
Fig. 30A to Fig. 30D with the exception that elongated nickel flakes or fibres or whiskers
that are arranged in the plane of the identification layer are used. Because of the different
size, shape and arrangement of the nickel flakes, the fingerprint 3004 that is obtained from
reading the track is of course different from the one in Fig. 30D. The elongated shapes give
the added advantage that the magnetic signal detected from the track is a substantially out-
of-plane magnetic signal, making the signal easier to detect (and hence the fingerprint
easier to read) and the tag even harder to forge. A structure 3010 shown in Fig. 30 can for
example be then included into an object of value to form an engagement track within the
object (cf. Fig.4, for example) or can be included such in the object that it forms the
engagement together with the object (cf. Fig. 21 and Fig. 22, for example) or can be
rendered into a cavity tag as shown in Fig. 17 or included into a tag or object as shown in
Fig. 18.

[0205] Although this invention has been described in terms of preferred
embodiments, it has to be understood that numerous variations and modifications may be
made, without departing from the spirit and scope of this invention as set out in the

following claims.
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10 10. The identification tag according to any of claims 2 to 9, wherein the
identification layer is arranged in the tag in a region positioned laterally to
the recess or the protrusion. 1511. The identification tag according to any
of claims 1 to 10, wherein a main surface of the identification layer is
exposed for reading the identification features. 12. The identification tag
according to any of claims 1 to 10, wherein the thinnest dimension of the
identification layer is exposed for reading the identification 20features. 13.

Whizhdsidbiiifeehison tag according to any of claims 1 to 12, wherein the

engagement track has a regular shape. 2514. The identification tag

according to claim 13, wherein the engagement track has an essentially

circular idkosgisabdionat $oapieat {§ipglygargarassvhadtidral dkingifeatidbn tag may
The,identification.tag, according to claim 14 Where essentlal
e G s e

|denWhe&tmrreta@hkecoidmdj1¢atmiallﬁaalleﬂrewberématml polygoitehsiiepeds &yer and
Sheatially. frianapiar shape, guadrang ﬁ'r%as% LIS ﬁ‘Cta”@%'a“ SUBPS distributed
trapezomf’a}s ape, pentagonal shape, exag nal’'shape, or ¢t agon
shateeiabddnpphseitenditicdtiotfiegiasdaydimngntd any of claims 1 to 16,

Whe\lz‘v%"e]rgi]r? %ﬁg RMHET RN layer is arranged in the identification tag such that an

engagement track is formed in the tag, wherein said engagement track is essentially
complimentary in shape to a part of a reading device that reads the identification features
located in the identification layer, the engagement track thereby allowing easy alignment

of said part of the reading device with respect to the identification features.

2. The identification tag according to claim 1, wherein the engagement track is
formed as a recess in the tag and the identification layer is arranged within said

IrcCess.

3. The identification tag according to claim 2, wherein the identification layer is

arranged within or on the top or bottom walls of the recess.

4. The identification tag according to claim 2, wherein the identification layer is

arranged at or within a lateral wall of the recess.

5. The identification tag according to any of claims 2 to 4, wherein the engagement
track has a depth of at least 50 micrometers, of at least 150 micrometers, of at least

200 micrometers or of at least 250 micrometers.

6. The identification tag according to claim 1, wherein the engagement track is
formed as a protrusion of the tag and the identification layer is arranged within said

protrusion of the tag.
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an alignment marking that further facilitates the alignment of the reading

part of the reader during the process of reading said identification

features. 18. The identification tag of any of claims 1 to 17, wherein the
randomly distributed 1 Omaterial comprises a plurality of randomly

distributed particles. 19. The identification tag according to claim 18,

wherein the randomly distributed paré les comprise a plurality of randomly
distributed magnetic or magnetisable %articles, a plurality of randomly
distrithetadenoifidattivetag diaroseéimic on dludiives 1 Spastiite sha jlereliyadbn layer is

randomly distriquted optic ive particles or optically distinguishable
partltzrfeéy%r&a hixtufe %ﬁ Saﬁg[ Eﬁ%g?e@ %He {98entification tag according

to claim 19, wherein the magnetic particles comprise a ferrimagnetic

?at%a' a0, At {éﬁrﬁ‘e"g‘g”eg&ﬁ“a‘eﬂa' 1%1‘2{9}1” m"’}%“el%c FOmal %?%%n layer is
omailis'6f varying ma fic properties within’a continuous Matens
(includangadoveishia osing avkatiableval Agheticppoopeidies) and combinations
thereof 21. The identification tag according to claim 20, wherein the
ferromagnetic material is selected from the group consisting of MnBi,

©rT&hE li@ﬁ;r(ﬁrfﬂ‘ZIMnABg Iﬁec(mtdiﬁ‘g) t@563do Dylacosréspodidigeatioyth@nngagement
OXIdtter gf Fe 1C1% 0%”][ le st Ry hm?r%lr%gm bmaffz&g?_atsq En%cz o-lr;le tr c’a(l) at least

iden ?ca onatag CCOI’ O any o ereln e opu
actl\Zé)(paﬁurtanemmmprlselmttﬂﬂ@smeiemedr&om the group consisting of

dye

10. The identification tag according to any of claims 2 to 9, wherein the identification

layer is arranged in the tag in a region positioned laterally to the recess or the

protrusion.

11. The identification tag according to any of claims 1 to 10, wherein a main surface of

the identification layer is exposed for reading the identification features.

12. The identification tag according to any of claims 1 to 10, wherein the thinnest
dimension of the identification layer is exposed for reading the identification

features.

13. The identification tag according to any of claims 1 to 12, wherein the engagement

track has a regular shape.

14. The identification tag according to claim 13, wherein the engagement track has an

essentially circular cross-sectional shape or a polygonal cross-sectional shape.

15. The identification tag according to claim 14, wherein the essentially circular shape

is a circular shape or an elliptical shape.



10

15

20

25

30

3 Oparticles, dye coated particles, phosphorescent particles, quantum dot
particles, photoluminescent particles, polarizing crystals, chiral molecules,

liquid crystals, 65 birefringent particles, voids or bubbles and domains of
varying optical properties within a continuous material and mixtures

thereof 23. The identification tag according to any of claims 19 to 22,

wherein the optically 5 distinguishal:%g particles comprise particles

selected from the group consisting of metal particles, ceramic particles,
palymericlpaifictegymaiy rathoediagr ing lpartidie svelaieiasitibepbbygsnalitkiiape is an
paper, voids or, bubeFs asﬂd domair&s of v%rglzi%%o tical gro&grtieﬁ Withj[n a

confintious afEARFARE MiRtrelHragY e"idaHtalich Ry tapezoidal

accaotding peranyoabctaups, hoxapadslwhayeiotbetcgmdilistigpeparticles

comprise a material selected from metal particles, carbon black particles,
graphite particles, metal coated particles, voids or bubbles and domains of
Vidhyiig ededifctivieptep ectiesiwightin g ofithiogs] matérialland mixttae somprises
ther%%fa%f’zr%-eltheAﬂ%ﬂ“ﬂﬁ%&'?r}tﬁ%‘% Acqording to any of ClalM 218,28 art of the
whefein the conduc |vegpart|c es comprise (Spc}ﬂy)sn on, ga(fl ium arse :
galliveadpitdaen platinunrsiti citteadilgoraidiiddet divd tgioHfame{SiCr).  26.

The identification tag according to any of claims 19 to 25 wherein the

average 20particle has a largest dimension of between about 10
nandimeidentamchaboueH00 any of claims 1 to 17, wherein the randomly distributed

material comprises a plurality of randomly distributed particles.

19. The identification tag according to claim 18, wherein the randomly distributed
particles comprise a plurality of randomly distributed magnetic or magnetisable
particles, a plurality of randomly distributed conductive and/or semiconductive
particles, a plurality of randomly distributed optically active particles or optically

distinguishable particles or a mixture of said particles.

20. The identification tag according to claim 19, wherein the magnetic particles
comprise a ferrimagnetic material, an antiferromagnetic material, a ferromagnetic
material or domains of varying magnetic properties within a continuous material

(including voids causing variable magnetic properties) and combinations thereof.

21. The identification tag according to claim 20, wherein the ferromagnetic material is
selected from the group consisting of MnBi, CrTe, EuO, CrO, MnAs, Fe, Ni, Co,
Gd, Dy, corresponding alloys and oxides of Fe, Ni, Co, Sm, Gd, Dy, and

combinations thereof.

22. The identification tag according to any of claims 19 to 21, wherein the optically
active particles comprise particles selected from the group consisting of dye
particles, dye coated particles, phosphorescent particles, quantum dot particles,

photoluminescent particles, polarizing crystals, chiral molecules, liquid crystals,
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micrometers. 27. An object having attached an identification tag as
defined in any of claims 1 to 26. 2528. An object adapted to be identified,
wherein said object comprises an identification layer, wherein readable
identification features are located in the identification layer and wherein
said identification features are at least partly formed by randomly

distributed material comprised in the()Jt entification layer, and 3 Owherein
the identification layer is arranged in the object such that an engagement

trackiie fionged patliel abjecidvinebaivb&ai dueh dagmine riftraciiis: egseniigipperties
com lit'i?ema@één shaé)e t%) a ;Part of a{eaditn% device that reads the
identification %66 Teatires F&:aat%l?ﬁiiﬂl%éniﬁserl\]tlﬁ%% lion layer, the

engagement track thereby allowing easy alignment of the reading device

wihgespect g e dentication fetures. ¢ 29, The oblectaceording .

to ¢claim , wherein t engagement track'is formed as a 5recess In the

objedisanguikiaide nitficatisnclayeriss auaidedsalitbiedsfichrebessoup consisting of
metal particles, ceramic particles, polymeric particles, naturally occurring particles
such as the fibres within paper, voids or bubbles and domains of varying optical

properties within a continuous material and mixtures thereof.

24. The identification tag according to any of claims 19 to 23, wherein the conductive
particles comprise a material selected from metal particles, carbon black particles,
graphite particles, metal coated particles, voids or bubbles and domains of varying

conductive properties within a continuous material and mixtures thereof.

25. The identification tag according to any of claims 19 to 24, wherein the conductive
particles comprise (poly)silicon, gallium arsenide, gallium nitride, platinum

silicide, silicon nitride and sichrome (SiCr).

26. The identification tag according to any of claims 19 to 25 wherein the average
particle has a largest dimension of between about 10 nanometers and about 500

micrometers.
27. An object having attached an identification tag as defined in any of claims 1 to 26.

28. An object adapted to be identified, wherein said object comprises an identification

layer,

wherein readable identification features are located in the identification layer and
wherein said identification features are at least partly formed by randomly distributed
material comprised in the identification layer, and

wherein the identification layer is arranged in the object such that an engagement
track is formed in the object, wherein said engagement track is essentially

complimentary in shape to a part of a reading device that reads the identification
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30. The object according to claim 29, wherein the identification layer is

arranged within or on the bottom wall of the recess of the object. 1031.

The object according to claim 30, wherein the identification layer is

arranged at or within a lateral wall of the recess.  32. The object

according to any of claims 29 to 31, wherein the engagement track has a

depth of at least about 50 micrometeérg, of at least about 150 micrometers,

of at least 15about 200 micrometers or of at least about 250 micrometers.
Jaathtes bhjaetl doabedidentidiciaion 28;enhkeaingheeegageckahticagkibwing easy
folr.med as g rotruaion ﬁf the obj[E[ct and t{le Lde tifi%:?tio Iaégertis arranged

Wt SAL protrEion of he o Bjec 28 %4 FrhE 8152 SE et 16 claim

33, wherein the identification layer is arranged within or on a top wall of

t otrusion. .35. The objegt according to claim 34, wherein t

R o R R BTt o A Ay g . Tormed as a
protrusieniBe Tihdeotpedtthe cdediifgda @nia pérakaamsngddovahjndaat e die
engagement track has a height of at least about 50 micrometers, of at

least about 150 micrometers, of at least about 200 micrometers or at least

afodth256bicrancetdisg 30 6laim 29, wherein the identification layer is arranged

within or on the bottom wall of the recess of the object.

31. The object according to claim 30, wherein the identification layer is arranged at or

within a lateral wall of the recess.

32. The object according to any of claims 29 to 31, wherein the engagement track has a
depth of at least about 50 micrometers, of at least about 150 micrometers, of at least

about 200 micrometers or of at least about 250 micrometers.

33. The object according to claim 28, wherein the engagement track is formed as a
protrusion of the object and the identification layer is arranged within said

protrusion of the object.

34. The object according to claim 33, wherein the identification layer is arranged

within or on a top wall of the protrusion.

35. The object according to claim 34, wherein the identification layer is arranged

within or on a lateral wall of the protrusion.

36. The object according to any of claims 33 to 35, wherein the engagement track has a
height of at least about 50 micrometers, of at least about 150 micrometers, of at

least about 200 micrometers or at least about 250 micrometers.

37. The object according to any of claims 30 to 36, wherein the identification layer is

arranged in the tag in a region positioned laterally to the recess or the protrusion.
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38. The object according to any of claims 28 to 37, wherein a main
surface of the identification layer is exposed for reading the identification
features. 539. The object according to any of claims 28 to 38, wherein the
thinnest dimension of the identification layer is exposed for reading the
identification features. 40. The object according to any of claims 28 to 39,
wherein the engagement track has a r7egular shape. 10 41. The object
according to claim 40, wherein the eggagement track has an essentially
circular cross-sectional shape or a polygonal cross-sectional shape.

% eoB ect acco%jnﬁg to clalm 4]l Wheé |nt es entLaII cr:rllrcllrjllar cface of th
apeis a SrE T apeo ah e |p{nca hape 43 THiE o " surtace ot the

accaddimdgitatobaiay? jnwdhexeicdtfe polyoganat stapdimaondssantslly

triangular shape, quadrangular shape, rectangular shape, trapezoidal

shape, pentagonal shape, hexagonal shape, or octagonal shape. 20 44.
B@eﬂﬁeﬂﬁaﬁmﬂir@rtg anynef dailis2 3 §atdl 3 Sywabestimttie oljeatst dimension of

comt%rls g,n%% gﬂlaent marklngeﬁ@t furtger f%:lllt tetstlh%%ﬂ er?l?rréts of
the reading pa & feader' uring the ] pro ess of reading

identification features. 2545 The object of any of claims 28 to 44 wherein

' RS died materAL pampdRes P EATN e rack s

dlst par IC es ec accor Ing fo ¢ calm
randegulladsbtiieuted partlcles comprise a plurality of randomly distributed
magnetic or magnetisable particles, a

41. The object according to claim 40, wherein the engagement track has an essentially

circular cross-sectional shape or a polygonal cross-sectional shape.

42. The object according to claim 41, wherein the essentially circular shape is a circular

shape or an elliptical shape.

43. The object according to claim 42, wherein the polygonal shape is an essentially
triangular shape, quadrangular shape, rectangular shape, trapezoidal shape,

pentagonal shape, hexagonal shape, or octagonal shape.

44. The object according to any of claims 28 to 43, wherein the object comprises an
alignment marking that further facilitates the alignment of the reading part of the

reader during the process of reading said identification features.

45. The object of any of claims 28 to 44, wherein the randomly distributed material

comprises a plurality of randomly distributed particles.

46. The object according to claim 45, wherein the randomly distributed particles
comprise a plurality of randomly distributed magnetic or magnetisable particles, a
plurality of randomly distributed conductive and/or semiconductive particles, a
plurality of randomly distributed optically active particles or optically

distinguishable particles or a mixture of said particles.
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3 0 plurality of randomly distributed conductive and/or semiconductive
particles, a plurality of randomly distributed optically active particles or
optically distinguishable particles or a mixture of said particles. 68 47. The
object according to claim 46, wherein the magnetic particles comprise a
ferrimagnetic material, an antiferromagnetic material, a ferromagnetic
material or domains of varying magnbegic properties within a continuous
material (including 5voids causing variable magnetic properties) and
combinations thereof 48. The object according to claim 47, wherein the

ferromagnetic material is selected from the group consisting of MnBi, .
AT T EIoARTALES R b B B DS SARAI sy ey comprise 2
oxidesroh&gndt, @etetnl, Gdaifeanchagmtiinationsal atfiereofadBeilhenaterial or
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particles, photoluminescent 15 particles, polarizing crystals, chiral
molecules, liquid crystals, birefringent particles, voids or bubbles and
didmadiins dfjvetr yicg eidtig ab priapertés whthinmatbe rftinnougmatenatard is selected
mixtpres thereof 50. The identification according.to,any of clajms 46 t
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selectectfponiling glloyp eohsisiirg of nhetaNpafticlesncérditypanticlesnbinations
pon{Heerreigiparticles, naturally occurring particles such as the fibres within

paper, voids or bubbles and domains of varying optical properties within a
continuous material and mixtures thereof 2551. The object according to
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material setected from metal peYrtlc es, carbon black’particles, graphite
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congadiislespastiatezeng crystals, chiral molecules, liquid crystals, birefringent particles,

(including

voids or bubbles and domains of varying optical properties within a continuous

material and mixtures thereof.

50. The identification tag according to any of claims 46 to 49, wherein the optically
distinguishable particles comprise particles selected from the group consisting of
metal particles, ceramic particles, polymeric particles, naturally occurring particles
such as the fibres within paper, voids or bubbles and domains of varying optical

properties within a continuous material and mixtures thereof.

51. The object according to any of claims 46 to 50, wherein the conductive particles
comprise a material selected from metal particles, carbon black particles, graphite
particles, metal coated particles, voids or bubbles and domains of varying

conductive properties within a continuous material and mixtures thereof.

52. The object according to any of claims 46 to 51, wherein the conductive particles
comprise (poly)silicon, gallium arsenide, gallium nitride, platinum silicide, silicon

nitride and sichrome (SiCr).



comprise (poly)silicon, gallium arsenide, gallium nitride, platinum silicide,

silicon nitride and sichrome (SiCr). 69 53. The object according to any of

claims 46 to 52, wherein the average particle has a largest dimension of

between about 10 nanometers and about 500 micrometers. 554. A

method of producing an identification tag for identifying an object to which

the identification tag may be attached, said identification tag comprising

an identification layer, wherein readable identification features are located

in the identification layer and wherein said identification features are at

ggs ar formed tzf/ randomly{:ijtrlbut erlahcom ised in the le h
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the tag, such that the engagement track is essentially complimentary in

shape to a part of a reading device that reads the identification features

|64atednittitbé M@nﬂﬂn@hﬁgml&j@nﬂﬁc%omta@fhndiaitmﬁdgdmglajaomh)g'newﬁlich the
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oo GRS poLPARE BTN AR AR ARG, F R Rion
suCildehalflaatm‘rgégyarelﬁStrack is formed in the tag, such that the engagement track is

essentially complimentary in shape to a part of a reading device that reads the

identification features located in the identification layer.

55. A method of producing an object adapted to be identified, said object comprising
an identification layer, wherein readable identification features are located in the
identification layer and wherein said identification features are at least partly
formed by randomly distributed material comprised in the identification layer,
the method comprising arranging the identification layer in the identification object

such that an engagement track is formed in the object, such that the engagement track is
essentially complimentary in shape to a part of a reading device that reads the

identification features located in the identification layer.



