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conpri ctrically conductive layer 5 fornmed as an antenna

structure T relates to a lam nate conprising a carrier |ayer
and an el ec m@ \m ﬂ uctlve | ayer. Laminates of this tygd N 28ed, for

exanpl e, production of beverage cartons. Transponder technol ogy
permts data t 0*'e%f ead fromand storedlin a mcrochip wthout contact.

For this purpose, the mcrochip is connected to an antenna, with 15 which
the el ectromagnetic radiation required to wite to or read fromthe

m crochip can be received and transmtted. Using an external transmtting
and receivilgpinatte icompsripisyy bke t eleammimiaddte wbhhuthévem tapehi p via

el ect romagnegt| Ir%ercf"%sata{rprénéé}lﬁgn§tf@é€?ﬁgo the m crochip generally does

not corrprlseltso € radiation used to wite to or
read from the mcrochlp Is al so used to supply power to the mcrochip. 25

The t echnol agy. nesdad, o, t .91 UEBOSeCOW d fudheldo  aghobes prgduged

bel ow a certal n rane For t reason, t he correspon | ng appar at us
is at preseSErIHesti taplex oahg fap r%lastvepgtlés(peﬁ@n@@cawﬁc| ayeFor

exanpl e, thefigsRender tasknal gy hseusfdd 0 f6AdedAmBuld ededy pehknes or
rapi d detectlon of am;%é?ln a herd. For exarrple i n [arge herds of

cattl e, 19 he PrOfUFHO™S W%?r%ﬁ%ﬁer i mpl anted under the skin. The
animals can then be driven very sinply past a transmtting and receiving

station, in_which the data .35 tored on he m.crochi.p can ereado
o thout” comtaeebartes Rdbnorag) “Relf LI° Bl CL S Poc ISR a1 or
field of applticcatd onn s a henielrectirigni omatrtu@ut contact. For this

purpose, the microchip is connected to an antenna, with
15 which the electromagnetic radiation required to write
to or read from the microchip can be received and
transmitted. Using an external transmitting and
receiving unit, it is possible to communicate with the
microchip via electromagnetic radiation. In this case,
20 the microchip generally does not comprise its own power
supply, so the radiation used to write to or read from
the microchip 1is also used to supply power to the

-microchip.

25 The technology needed for this purpose could hitherto
not bhe produced below a certain cost frame. For this
reason, the corresponding apparatus 1is at present
profitable only for relatively expensive articles. For
example, the transponder technology is used to find

30 buried pipelines or rapid detection of animals in a
herd. For example, in large herds of cattle, the
animals are given a transponder implanted under the
skin. The animals can then be driven very simply past
a transmitting and receiving station, in which the data

35 stored on the microchip can be read out without
contact, in order for example to identify the animal.
A further field of application is the electronic anti-
theft protection of expensive luxury goodé} such as fur

coats, perfumes, CD-ROMs etc. For this purpose,
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theft prot ection of expensi ve | uxury goods, such as fur coats, perfunes,
CD-ROVs etc. For this purpose, ~I1 OO Il IIMIIMIIMIIIII27~Nm/~;juj]5~
*@00002* 2 7 Nov 2006 2 however, the retail trade has to be equipped with
appropriate devices for reading from the m crochips. Further applications
are, for exanple, nmonitoring 5 i rrportantzdocurrents and files in governnent
or' admnistrative buildings, the files being registered electronically
at the indi vhewalepr ocessi ngeshatli opsaie Badercdbo Hel lepuibeéd patth nore
easily or in order to find,the files il ain_, For.this. purpose, a 10
transm tti ng®BRECPELRFGi AGVIEES caﬁ?acfiuﬁl f]g%m FBF MEREAGMEPSIn the door
frame, so that the files are registered electronically when they are noved
intothe ro ‘%\ d out of th iroom Anat her exer‘rBI gm% appllcatlol{14s t he
admi ni stration of —unl 85333 G5 pi 8t&s of £9% uggage rn rai GRS FH ons,
harbors &  amppotést |tddzranrngnneceaa'aﬁy fforl eshe pneceg@‘frermggage aw be

| od o a speghlifiLoration ahIedashd speaklie:1destiaald on il dhose

appl i cations, an 1 ndividual rice for conprlses a
menmory 20 chebeahaoalcaéhynﬁttt ithe amdyet@ugl ngrosessionst S¢@u:mosls dasn

profitable. Eigberte, EJlairtﬁ,POEﬁé&rt %QETP'IQS&‘eh%%erl'Mf ! an%g"aexust%j for

goods whi ch have a very ng fe of a very i gh val ue.
conpar ati vel ?lﬂiightl’é%stfslllﬁﬁ/e efﬁ%lﬂéfftég@rlé\fent eHOFhetPhFr(ﬁ}b’é@?% ofd

transponder teshsmiegyngn ard breaderibgsiscatiwevenn thereitsednt st in
t echnol ogy |n man¥e'30 sect orsdonorv\hlfcrgmaell arge gﬁgunt é dtaflae hasérteo be
registered electronically when they are moved into the
room and out of the room. Another exemplary
application is the administration of unloading of
15 pieces of 1luggage in railroad stations, harbors or
airports, it being necessary for the piece of luggage
to be led to a specific location aimed at a specific
destination. For these applications, an individual
price of €0.50 for a label which comprises a memory
20 chip and a transmitting and receiving unit just counts

as profitable.

Hitherto, transponder technology has primarily been
used for goods which have a very long life or a véry
25 high value. The comparatively high costs have hitherto
prevented the introduction of transponder technology on

a broader basis.

However, there is interest in technology in many
30 sectors in which a large amount of data has to be
registered in short time periods. Examples are
electronic stamps, or the use of electronic labels in
the retail trade, for example in supermarkets. Here,
the goods, for example located in a shopping trolley,
35 can be registered without contact at an electronic cash
register and an invoice can be drawn up. The data
about the goods registered can then be used, for

example, for stock keeping.



Tegistered in short time periods. Exanples are electronic stanps, or the
use of electronic labels in the retail trade, for exanple in supernmarkets.
Here, the goods, for exanple located in a shopping trolley, g? @

regi stered without contact at an electrognic cash register an Jﬁﬂpﬁ gice
can be drawn up. The data about the goods registered can then be used, for
.exanpl e, for stock keeping. 2 7 NOV 2006 3 Since these consuner and
consunabl e ]{ \16 es,have c_aon %Lé&? fnonl n%un?a\%l'-:é”%’rttlQQegosfﬂévgorathe

el ectronic el s nust be reduced consi der abl In this connection, there
i s di scussivalapoef @mivhi auAPYOSUID .| itHhe %@Sg50§9r5Qﬁﬁn%ﬂ?ﬁﬁrQQ&ﬁﬂ

which is tojhgedimedn, &t f Qe an-bahreductéons sgbtable.for the maked. In
order to be abl e to produce an el ectronic |abel inex enslvel% firstly the
h

costs for tRENAPEF&ERIp FHaSES 1IF t61BEUFEIREed™ ARE SecBRBEFUPhETHst s for
the tramsmiihng amd aRAAI VS Ngedbit pesudiaims] t hehasheasa.co Afe tdigngd esent
time, coils ar nnstl¥ used as .the na. . Howeyver tgége antennas are
far too. co@?lgorfﬁP RETS ﬁaﬁﬂﬁ<ﬁﬁ35é§iﬁ|iﬁﬂ SB5VERTAFS0 known are 15
antennas made of netal foil, the antenna structure being produced first
and t hen be'n applie rier. lnt case, n uct ure
can be pro cfp(%ff vg:ﬂ 085 \/\%ys:e %C? rOdtl]‘Ictsal g?L I ?nilggt %fﬁaﬁe?{lo t he
carrier oveinekgenemVeﬁe s Urifresgd vartthe heps ssr orurtde sulstiosdiiioy dlay ey

sel ectiye eLghind bl khe.gnt enpgy Stéé’&&ﬁ'?%ﬂ S gincheds oyt ebra meial 25

foil and then Ianlnate fo the carrier he antenna structure Is printed
or sprayed ppapgmitting and receiving unit, such as the antenna.

At the present time, coils are mostly used as the

antenna. However, these antennas are far too costly
for the applications described above. Also known are
15 antennas made of metal foil, the antenna structure

being produced first and then being applied to a
carrier. In this case, the antenna structure can Dbe

produced in various ways:

20. a) a metal film is laminated to the carrier over its
entire surface and then structured subtractively by

selective etching;

b) the antenna structure is punched out of a metal

25 foil and then laminated to the carrier;

c) the antenna structure is printed or sprayed on to

the carrier by using electrically conductive pastes;

30 4) a mask is defined photolithographically on the
carrier (for example by wusing a photoresist); the
interspaces not covered by the mask on the carrier are

then metalized without using power.

35 In the above-mentioned examples, it 1is important that
an antenna structure is produced separately from a
second laminate and that the metal foil 1is not

necessarily a constituent part of a package.



‘the carrier 'by using electrically conductive pastes; 30 d)_a mask is

defi ned photolithographically on the carrier (for exanpl eZBWONS?% a
photoresist); the interspaces not covered by the mask on the carrier are
then nmetalized wi thout using power. 35 In the above-nentioned exanples, it
is inmportant that an antenna structure is produced separately froma
second am nate and that the netal foil is not necessarily a constituent
part of aTpagkage:-hdENOW2R06G 114 cHese SEthoftsr afiee lode: castdy for the
production of antennas which are suitable for the abovedescribed

appl i cat i BR§ENG2St Wins GthetEf drlel taP bbj ‘et oie taeTeRrRIET Bved 0 provide a

met hod of a%gﬁmcgg-%n%qst-effecti ve antenna structure which permts-he use
of transponder echnol ogy even for goods which are under high cos-_
pressure. 10 The object is achieved by formng a | am nate conprising at

| east one carrier |aver and an electrically, conductive |ayer applied to
the carrier Idyer et At énhdBtTUctUr " Der MGET ot Med- atPTREsESi & one
section oftheelactad.caldy - conguctive-{ ayeranddndhest aninates,forned
according to the nethod of the invention nmake use of structures such as
are al readprysdd oHher ustfe Packayisrwicr codshudisay ceprpvice apoant enna

structure.whli%hrr%r%a accoksa,ges‘* or the purpose of 20 conservati on,

f Qodst uf.f
| am nat es "are use \}\j%}%’f gjo‘rgpﬂroi se *a?% cont ai ni ng filnms or nmetal |ayers.
The net al

| ayer in this case acts as an oxygen barrier and prevents the
rapid_spoiling of the foodstuffs, whose, cont ewnts‘ woul d otherwi se oxidize
as a resulftSoPRuSds pierd SR P heret PR ng +aminate comprising at

least one carrier layer and an electrically conductive

layer appiied to the carrier layer, an antenna structure

being formed at least in one section of the electrically

conductive layer.

The laminates formed according to the

invention make use of structures such

for the packaging of foodstuffs tc provide

structure. In many ioodstuifi packages,

method of *he
as are already used
an antenna

for the purpose of

20 conservation, laminates are used which comprise metal-

containing films or metal layers. The metal layer in this

case acts as an oxygen barrier and prevents the rapid

.spoiling of the foodstuffs, whcse contents would otherwise

oxygen penetrati
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‘25 Ih order to inpart the necessary stability to the packaging material,
the nmetal lave= is applied to a carrier which has the required robustness.
For exanpl e, packagi ng boards for the production of beverag@ 7pk@kaggs or
plastic films for 30 the production of chip bags are suitable. The netal

| aver contained in such a lamnate has & sufficient electrical
conductivity to be able to produce an 2 7 NOV 2006 5 antenna structure

fromthis LayehnaABrkOBELLANEr6RNEhiEUGRAY erPaRt 9hpbhe ahaM-Bake 1a¢eqkdi ng
to the invention is, therefore, the presence of an antenna as a

constituenpaphref éhethémépéé?rﬁ@&prﬁlé@nﬁecth@elha?éﬁlowhﬂ@h pernmts data
5 and infOLABLLPG L0 DReWELLLEACLES 3 e xngwg'ca c3nsgaR0eeed Lo the

.

ant enna structure, 2@ %ron1sa| Pansm tter ei ver

| ocat ed oudv§i tee éheattnbaﬂlgspendpctheelmugatbonhptﬁvpdemlasnEthd for 10
nanufac}urlng cka |n rial .in the formof a nat e whi ch

a
conpri ses: pf%gPﬁﬁa sﬁoo Eo"a 1 hhERagMAG Flpﬁﬁorydeﬁ i 4§ al umi ni um

onto the paskhagtéil fbbyn¥apauenndepesutiRe, 18- reQaDVIBG %B%d”%%K Wi t h
the excess alumnium so that only a desired antenna structure renalns on

the sectioRY 8f tpaBRBYLAGLS PEnrecebyrdi Agcatriicpochiipeadhesively to the
packaging film and 20 - connecting the mcrochip to the end of the
antenna structure. The antenna structure is fornmed as part of this
el ectrical [y gofidusti eepkayer theninkieatdaseprbhedas ar mengedermorof the
a”te””ﬁ)St&%ﬁﬁ?égth?l%geaekgg gbg%gl%aterial in the form of a
laminate which comprises:
- placing a mask onto a packaging film,
- depositing aluminium onto the packing film by vapour
deposition,
15 - removing the mask with the excess aluminium, so that
only a desired antenna structure remains on the section
of packaging film;
- bonding a microchip adhesively to the packaging film;
and

20 - connecting the microchip to the end of the antenna

structure.

The antenna structure is formed as part of this
electrically conductive layer. In this case, the

25 arrangement of the antenna structure in the electrically
conductive layer is not subject to any restrictions. For
this purpose, any desired, sufficiently large, free area on
the electrically conductive layer is considered. Should it
be required, and if the space available permits, a

30 plurality of antenna structures can also be formed on the
electrically conductive layer. In this case, it is

necessary for the antenna density to be matched to the



‘conductive layer is not subject to any restrictions. For this purpose, any
desired, sufficiently large, free area on the electricall y&?ogagc jve
| ayer is considered. Should it be required, and if the spa i 00 e
permts, a 30 plurality of antenna structures can also be fornmed on the
electrically conductive layer. In this ca®e, it is necessary for the
antenna density to be matched to the 2 7 NOV 2006 5a size of the package.
I n order t&iérs@ife thige Mfagketdoonalrn tordeyf tdheertswarns pondefurstriatalrecy
produced, it is _sufficient, for _only one antenna structure to be connected
to a mecr ogﬁlfi lﬁieS% R RN %torli%“élrn%rﬁ)re?é%?eognt%%n]as STHUCKUr R e size
of the antenng winkhiam tidim s capes efutdecSpRce-dtibtad i$ a also-abigrary,
since in principle the entire surface of the lamnate or of the
electrically conductive |layer contained in the latter is available. 10 For
the progucthonqefi tpaskages.nd heud nat es, ding,ctaddie dywentjon can
be provided in relatively large containers, tor exanple i1'n rolled-up form
or as rel affi &y ahdiege ashddiisirofthe |samprated] Hoarshadorrdde Add product i on
of packages, .appropriate pieces, which in_.each case conprise one or nore
ant enna st%&gt%urgggl,gtarr%e&’t Fen Sepat ated Friom tHe rgi it o %’ﬂt of a
| arger boahd aadipheeessedf wHderlddx diafana, paskage: 1 Rorid e 2 7 NOV 2006
6 production and filling of packages, the known apparatus can be used. In
order to pFORéELleRe 18 &O ilc8F dondu@idaaayer 5 against damagi ng
envi rongental influences (scratches, contam nants), it is advantageous if
a covering | ayer

For the production of packages, the laminates according

to the invention can be provided in relatively large
containers, for example in rolled-up form, or as
relatively large sheets of a laminated board. For the
15 production of packages, appropriate pieces, which in
each case comprise one or more antenna structures, are
then separated from the roll or punched out of a larger

board and processed further to form a package. For the



“is applied to the electrically conductive layer. This covering |ayer can
be, for exanple, a varnish layer or a further |ayer of a b%ﬂov%ﬁsayer of
a plastic is 10 |ikew se possible. By neans of the additional yeT, in
addition to the protection against external influences, a higher
mechani cal stability of the lanminate is &lso achieved. 15 It is

particul arl ypaduaetageodsd ffitlhe e@Veri pgckayes, eorsigidmdfagbaratus

wat er - r epel | ent gateri | since, as a result, firstly possible corrosion of
the el ectricafPy®ScHffdctive layer is prevented and secondly the
penetration of water-soluble contam nants into the 20 | am nate and the

interior of the package is ruled ouyt. Particu ref.er ,
covering Iayg}:l d:gre%eg sgg réj;teerc of géeplea%?%&é%%ﬁagoﬁguﬁgggf\é, #%fer
exanpl e, 5 n apeiesagedpmegages,esuchonsenichl chmfbusnces tldcraprlederred
enbodi nent, ' th fore @;1%5'— carri r,

exanpl e of b%gga%ﬁgﬁgg’]ttggt'r?{cgl (I?L)% accon_ u%%?%%ggaqgr%fggggkg}égl ela(a)ﬁ(_gr

al um num | ayée, aamd ied ptasthe edpstritdrlse bePrEuattEngedyYsH -ondl kvt her

in this ordgpyefeegr dified adhenknNVentl Akarhind hi g ¢asaishhe Llactsdcally
conductive layer contains the antenna 30 structure. .In order to w den the
range of appPi dathtdieof laner Phveht PBRTthe Lovéreag Afaydr PdaFtalSsot He

formed ag ani;rdheskved=auele .S®y hadahbeokarheabadsan obe 1stiugkeontin 35 an
object which is to be provided with correspondin | abel.ing,..such as a file
or anot her dBEGAERPE FPe © r%‘%??%c?)a?/%ra@%ﬁnﬁlts%xﬁgrf’&lnégl%u?%ee%ar ate

| ayer and, &omiexssml mechpnliced tsxathiel cay r bér dreyerammindioe tibe adloaeri ng
letter. Hovveggkie'gvg% enbodi ment as a 2 7 NOV 2006 7

15 It is particularly advantageous if the covering layer
consists of a water-repellent material since, as a
result, firstly possible corrosion of the electrically
conductive layer is prevented and secondly the
penetration of water-soluble contaminants into the

20 laminate and the interior of the package is ruled out.
Particularly preferably, the covering layer used is a
layer of a plastic, such as is usual, for example, in
beverage packagés, such as milk cartons. In this
preferred embodiment, the laminate therefore comprises

25 a carrier layer, for example of board, an electrically
conductive layer, for example an aluminum layer, and a
plastic layer, these being arranged on one another in
this order. According to the invention, in this case
the electrically conductive layer contains the antenna

30 structure.

'In order to widen the range of application of the
invention, the covering layer can also be formed as an
adhesive layer, so that the laminate can be stuck onto
35 an object which is to be provided with corresponding
labeling, such as a file or another document. The
adhesive layer can also be formed as a separate layer
and, for example, applied to the carrier layer or to

the covering 1letter. However, the embodiment as a



‘packaging material is preferred, the layer having an electrically
conductive layer that is continuous in the surface, and sections of the
el ectrically conductive latter 5 being formed into an antenna structure.
The el ectrically conductive |ayer contains at |east one netald{ MOV 2006
particular, alumnium Mst nmetals are relatively good electrica
conductors and are therefore very suitable 10 for the construction of the
antenna structure. Furthernore, the netals needed are relatively easy to
produce and unconplicated to process. In particular, it is possible to
shape nostpaekagsngnnatehiall agepsefierhed, tbaddevevwi hypviwhnigchni s stil

adequate, By upioh, IEANS LNG.1Y expendltune on maiarigl, e redyged to alow
extent and the materidl “cost's cdn eyﬁept Oow in-a ~countérnmove. Al um ni um
i s particukartycagdvantiageeusonsi beethhi sleetal chd1ly2@oedsiclty vectessiell e and
has a very good electrical conductivity. In addition, this netal has
nmechanital PEprepePtPed tBkPeAE BRFFRP2E PEFPFRYTBehavi or) which are

advant ageous for processing to formfoil material. The use of alumniumis
wi despread in the production of packages 25 for foodstuffs. In other
appl i cati ofibe thewhrshandy spaductiyef dedsrufpstragdl ati degstagact o be net,

ot her netal an_also.b ed, _for .ex I p 1N i ti.on
eIectricaIW?gggnaﬂcpfgglggﬁéﬁérSlgbé%lgngﬁg%ﬁ,R%%@%Sag&%o% g%ggg%éyonatic
materi al s gbodsemeconduat oesndasedrenapdl yrki apkergocae pelryaridiita®leshi ch,
in order to increase the electrical conductivity, are provided with doping
(for eXanpfer2thenennsse8ctactanphsies gPr6RNe é%FHP&Hﬁéd pol yani | i ne,

polystyrene, rsHktRBEE, 2¢hd- deRad sPakraebhyl-enedi @xy kel orRRRRE )0
produce and uncomplicated to process. In particular, it is
possible to shape most metals into thin layers with a
conductivity which is still adequate, by which means the
15 expenditure on material is reduced to a low
extent and the material costs can be kept low in a

countermove.

Aluminium is particularly advantageous, since this metal is

20 easily accessible and has a very good electrical
conductivity. In addition, this metal has mechanical
properties (extensibility, rolling behavior) which are
advantageous for processing to form foil material. The use
of aluminium is widespread in the production of packages

25 for foodstuffs. 1In other applications, in which no
statutory foodstuffs regulations have to be met, other

metals can also be used, for example copper.

In this connection, electrically conductive polymers are

30 known, such as condensed aromatic materials ox
semiconductors based on polythiophene or polyaniline which,
in order to increase the electrical conductivity, are

provided with doping (for example



‘In order to be able to connect the end of the antenna 5 to the microchip,
in the case of the coil used as an antenna, either the end in the centre
has to be led outward, or the outer end has to be led |nmaf%i 7 Novr 2006 hi s
‘purpose, a bridge structure is needed, with which the end t he c0|I IS
| ed over the turns. 10 For this purpose, 8e|ectr|cally conductive organic
materials, such as polyaniline doped with canphor .sulfonic acid or
pon(ethyIenedﬁphmkkhhmﬁbaﬂe dapeid-deped pobyyhyridimesul frmmlyes@aciehean

advant ageousL Y Recks Used hace e PdSeasLaveLyl enipelbhs, cace can be

conpounds can generally eaS|Iy be processed by neans of printing

t echni ques. h“%erdé%f Ko 26! SR N CBERREE 0Und NLRAShYeloh Pt fing

devel opment “ricro ps based on organic sem conductors, the transmtter
uni t and Smenbey ﬁhﬁjumecﬁfaﬂhbé prigducke csiseul @BnébEsISP W t WSSlcRScHis. As

conpared w t BrsapR, Ml Alger | RHRATELEUI B! AR &dtBtAd Shakhe preductépn 25
costs of organic sem conductors are al so_ | ower. _Furthernpore, _organic

material s of PEAWAAGe Mt ethBemer ey afndefGSmab? | Pey Xathr #eYaFisti d%nd
therefore nmakesf &ﬂwseor C&eﬁﬁhageeasﬂdz&rct&% |isl seadeant ageousifch he

carrier layer_is bUI| per-1ike ial, since paper has a
low weight &R& ﬁ@@eP@hé lﬁ%dﬁ??‘ fIYeT e %5?$r and strength to

the | ammmpmte. 35 Paper-llke naterlals are all naterlals mhlch cont ai n
e o2 3 pRa e, 8°”%%%%§§”haﬁaerfécthZ%%i,fxéﬁa?ﬁé%F'i%e?d%%o%°
materials, such as polyaniline doped with camphor

.sulfonic acid or poly(ethylenedioxy)thiophene doped.

with polystyrene sulfonic acid can advantageously be

15 used, since the bridge structure in this case can be

produced very simply by means of printing techniques.

Conductive organic compounds can generally easily be
processed by means of printing technigques. - Since work
20 is being carried out intensively on. the develcopment
microchips based on organic semiconductors, the
transmitter unit and memory module can be produced
simultaneously with such chips. As compared with some
metals, in particular noble metals, the production
25 costs of organic semiconductors are also lower.
Furthermore, organic materials often have more
beneficial deformability characteristics and therefore

make further processing easier.

30 It is advantageous if the carrier layer is built up
from a paper-like material, since paper has a low
weight and nevertheless imparts sufficient stability

and strength to the laminate.

35 Paper—like materials are all materials which contain
cellulose as a basic constituent part, that is to say,
in addition to paper, also paperboard, papier mache,

board, wood, etc.



'9 Use of polynmers as carrier material is also preferred. In this case, in
addition to the plastics which can be produced synthetic@l?7l NOVM2008 a w de
range of material characteristics, polyners is also to be understood to 5
mean naturally occurring polyners such ag silk, natural fibers, cotton,
etc. In particular, synthetic polyners have a very |ow specific weight,
can be | oadedsenme¢hat loahdys extr eariny &t ghdyeahall pieduded qosiferred.
effectively._10_A.so concei vabl gdi.s_ .a_m xtur.e Of%ﬁ% e\r%gl w elzcgptc%rni age ~and a

[
pol ymer, in BRdEFLEo SE5tbI ne t RECAGY SR dGes 6F P Jeneri ¢ “materi al
types. 15 Foprudecad sswarhéeeicablerivalthit iwideporarge thatmaterial
conpounds used_exhibit gq di i r r,StiGs, | ql t,Q ensure
adequat e i nsﬁﬁ% ?gkeg%sgﬁgg’coﬁéag}g%%%/% g%?u%g%(rgest%ap%% gaagfgl&lgtgai stfb

parti cul & | ymaduana&geealdvi foader1iamg e byinerssBagsd aisntss- 1&  padage whi ch
encl oses a hgl sp esylt, gp@ﬁél an sextrerely JMdgdange of
types can bgkéggbsg%e%no 't rgﬁébolrithecfwt | nP%ﬂé ﬁg?(ll ow spz?(,:ae%!} nthis
case, the | ahivat easervaisy aslavpaskage A5 are 9Bt or agamedeumfHdatht a

about the pagkagedigaeds. &Rfr-&xanpl e Hhei1, dateof ghasgureqyctheir
price. On the outside, "the package can also bear a decorative inprint,

for exanple FﬁéeSFéHG&Y-name. Here, as conpared with the known packages,
there ane no 30 restrictions. The production of the package and its

filling are carried out. i ccardance with kno met hods, and _w t h _known
appar at uses.A%B%ciqq%ce’r‘é%%f?dﬁ?g Bf W%‘%‘ér%pﬁgra?ﬁ%%? ]sk?h&a\gfegrlea not

required. and a polymer, in order to combine the advantages of

the two generic material types.

15 For use as a carrier material, it is important that the
compounds used exhibit good dielectric characteristics,
in order to ensure adequate insulation of the

conductive structures applied.

20 It 1is particularly advantageous if the laminate is
shaped into a package which encloses a hollow spaée.
As a result, goods of an extremely wide range of types
‘can be enclosed and transported within the hollow
space. In this case, the laminate serves as a package
25 and a storage medium for data about the packaged goods,
for example their date of manufacture or their price.

On the outside, the package can also bear a decorative

imprint, for example the product name. Here, as
compared with the known packages, there are no
30 restrictions. The production of the package and its

filling are carried out in accordance with known
methods and with known apparatuses. Specific
rebuilding of these apparatuses 1is therefore not
required.
35

The laminate configured as a package is suitable in
particular for packaging foodstuffs. These have to be
protected against external influences or, if required,

in the case of 1liquids, there is in any case the



'35 The lami nate configured as a package is suitable in particular for
packagi ng foodstuffs. These have to be protected against tﬁ n%hqq

i nfluences or, if required, in the case of |iquids, there¢i's é‘ﬁ y case
the 2 7 NOV 2006 - 10 necessity for the propriate storage possibility. In
essence, the already known foodstuffs pi@kages which contain a netal

| ayer, for exaapkeiay aﬁmzoxmg@napbabpire'ra,tecasmdmeaglevpbepébiﬁ.ﬁutyher Im form

a package 5 accordlng t.o the i nvent o ot QR i n
structure bePRGSBFEvi dedfi F ¥ Tet & a er Oﬁ%’rggf%%tt?%gkgg%geg@es need

oEygeP Si ngeonhase pr oressds a]raaféxa5| cﬁblry egialpde ceisbusti orpxygées 10
therefore a S parti f. {h ate i d,a age
for o P kAR ages thegﬁla%renagabg&ob ed he - anlhal e, | §cusedsas, - paska

mperneabl e to oxygen. “Thi's prevents
di f fusi o of atherdaexggesr i hhtahere»terro“smrer ebiyntan t ﬁeprﬁpeiﬁéﬁ it Ritkage,

and sl ovs down SROLLNGe 15 Liobiluid hes @FDOMLAENt1aybe. | ani nate accor di ng

to the inveRtion t ere oré conprises, at least in sonme sections, a |layer
of an oxygen-inperneable nmaterial. In this way, the passage of oxygen into

the interiorygk:20 package, pyekesRed thgesaCt iNAmdint covated hdde
electrically conductive |ay

prevented a resu spoilin
and rotting BFBEESSES wht’h %‘?ftﬁ"?‘n]e{) y%jejnen'f hftonfdbé“sttc}oéy aerltrff)l g °
processes) Cahebef&lr@V\/%divaimyémd ihep@fmm‘:dm abf | thy abriihe treelevant

25 foodstuff to be kept ca iNCcr eas d The e o) i .. as.a
result of th&% gntaesnn pﬁSPﬁ trou? OOdS rfgfrrfefin‘ln tEl—l%re&ghl%%‘%ea(?&ed th

t he impermeable to oxygen ThlS prevents diffusion of the
oxygen in the atmosphere into the interior of package,.
and slows down spoiling.

15
In a further embodiment, the laminate according to the
invention therefore comprises, at least in some
sections, a layer of an oxygen-impermeable material.
In this way, the passage of oxygen into the interior of

20 package, even into the sections not covered by the
electrically conductive layer, can be prevented and, as
a result, spoiling and rotting processes which require
oxygen, that is to say aerobic processes, can be slowed
down and therefore the ability of the relevant

25 foodstuff to be kept can be increased.

The area not metalized, as a result of the. antenna
being cut out, is extremely small as compared with the
total area of the package, so the quality of the
30 foodstuff is generally not impaired. Oxygen diffusion
through the cutouts may be prevented completely by the
interspaces being filled with a suitable polymer film.
Alternatively, oxygen diffusion can also be prevented
by the application of a covering film to the antenna
35 structure. For the case in which organic materials are
used as conductive materials, a covering film of this
type is also needed for mechanical protection of a
microchip produced from polymer materials. In the

normal case, however, following the structuring, a



‘total area of the package, so the quality of the 30 foodstuff is generally
not inpaired. Oxygen diffusion through the cutouts nmay be prevented
conpletely by the interspaces being filled with a suitabl e pdNOyn2i6fil m
Al ternatively, oxygen diffusion can al saibe prevented by the application
of a covering filmto the antenna 35 structure. For the case in which
organi ¢ mat graclagiare boesed awitbndsvalile eat@iial sis a leovaatRe f ohm of

this type i Al 85@%@.@?&{9” pechanical, spropgcti onf &m M abeghhRy
produced from pofymer nateri afs the normal case, however, follow ng
the structudahgevalile, NOY 2005 leRipatkad ngPBHAFHCH t1F sRBMPLekedYts is

| ami nat ed_ ofygedlia PO 1O NGoRCaUEABYeAindQ0 - 200 gm nor mally
achi evable, o e lam nation operation is conpletely adequate for the

cont act ?peni ng. S In a particularly preferred enbodinent of the lam nate
according tod he paventL0ar1gn drd PErBédoBmbadimehti SF prlowi desiinkiteh is
_conductl yel y connected to the antenna structurfg}. Vari.ous itens_of .

i nf or mat i on SFRAIYIHE 19 ﬁ?‘{?dui:flveaﬁllgpnedar? n*Ehe*PEERSLe &I b st8red on

t hi sf i nfor Pfﬁt)d\ﬂirdef)ca][vﬂhﬂfh { or cexnanpl-d vieype afnmprarkittto phecenteane of
manuf acture, best-before te and t.he like . i l e i rtigul ar as
an i nf or mat iV H%r | sq%rlrﬁutﬁ' oéhleﬁnsva?h %é%%‘&%ﬁ%%f agf)%?agg?lgsi nce
the productpmdiechoohoginédr inhithe ypackégeoapondst storeel pndékéboped

and product i g 605t i e Correspondicngl y ol Partycul asky prgkgeabl v, the

m crochip i slrblase on organic sem conductor mateéerials, since_mcrochips
of this tymries béagroditedagusiadiyert i Pesy-befogsurdete and the

like.

.15 Suitable in particular as an information carrier is a
microchip which is capable of storage, since the
production technology for this. type of component is
well-developed and production costs are correspondingly
low. Particularly preferably, the microchip is based

20 on organic semiconductor materials, since microchips of
this type can be produced cost-effectively. Of course,
a microchip produced using conventional silicon

technology can also be used.

25 In order to improve the electronic characteristics, it
is advantageous if an electronic capacitor is provided,
which 1is .electrically conductively connected to the
antenna structure. The capacitor improves the resonant
behavior considerably via its capacitive effect.

30 Should an additional electrode be needed, this can be

formed by the electrically conductive layer

In a particularly preferred embodiment, the antenna
structure has turns, since in this geometric shape, the
35 resonant behavior is most beneficial. For each
frequency, an optimum number of turns exists. In this
case, the number of turns that can be produced should
lie as close as possible to the optimum value in order

to achieve a high efficiency. Here, the efficiency is



"a ni‘crochip produced using conventional silicon technology can also be
used. 25 In order to inprove the electronic characteristicspz koyi

advant ageous if an electronic capacitor is provided, which is electrically
conductively connected to the antenna %kructure The capacitor inproves
the resonant behavior considerably via'i“ts capacitive effect. 30 Should an
addi ti onal dliefigndehdegnesded, thel eredrodsel doeaed Pyrthersbeetribal |y

conductive I In a P2 tic r ref erred di t n a
structure has flu?lenc%l n%e in eg#lrgdsoegrret r%c Sg 8 b%EQ;he 3%%%3%%2%
behavi or i s Tostebiineférndal shﬁoﬁde@@h SfalaqmiyOpiaxm@blY num audber tef turns

exists. In tcg%ss';bfe; e o ’Pﬂg@&h% tyens i pat sfidighe BEOdHE@d EQQH' d lie

as cl ose as to the optinum value in or o achi eve a
ef ficienBy. Heequende withcieeggrds t2 7ineV eIdUGS e hi ghéihe h@eéFéét er the

encl osed ar g,e FLEIAEEIBE Cot ! Beertl! el 50 dopenderoachbe, stae of the
read coil e I ciency shoul d"be selected optinmally in or der to

optim ze therighekt i dheof thke FRAGPADT ERETANGR 5 FequerRy WPEAPEgard to

its effici enﬁ'l/te% Patisf cdhepenheriboadof energy into the antenna
structure, the i gher are the reading distance and the reading integrity

that can be achieved. 10 During the maxim zation of the nunber of turns,
care shoul bbeii@kenet haixihezstiont wie whehinmuber anfermangoesanst

Pecome 00 SmRuli L BEC cAlfe MR RERANSEOLe LDCiBYSL WHLKAEESAUNI O | S

| ow i n any N i &l | am n hresistances wl |
15 occur, wiaods | Batl e cand s*adoaﬁﬂ@@,éou%l@%cprt@mrww@eh@ﬁ@use of

the layer thickness, which is low in any case, of a
familiar metal laminate, very high resistances will
15 occur, which 1lead to a disadvantageous electronic

behavior.

On the other hand, the high resistances caused by the
low layer thickness of the electrically conductive
20 layer can be Dbalanced out by means of broader

structures.

The production of the laminate according to the
invention is carried out on normal production lines,
25 which are extended by one stage for structuring the

conductive layer, generally an aluminum layer.

The first possible way of producing the substrate
according to the invention consists in the use of a
30 shadow mask. This shadow mask has openings which
correspond to the antenna structure. The shadow mask
is placed on the carrier, for example a plastic film or
a board, and fixed. For the purpose of fixing, the
shadow mask can be held firmly, for example, by a
35 magnet. For this purpose, the shadow mask should be
built up from any magnetizable material. Then,
aluminum, for example, can be vapor-deposited directly
onto the carrier and the shadow mask arranged thereon.

Following the vapor deposition, the shadow mask with



"On the other hand, the high resistances caused by the |ow |ayer thickness
of the electrically conductive 20 |ayer can be bal anced out ZHyNQr\éa"ﬂIE of
broader structures. The production of the |am nate according to the
invention is carried out on normal prodddtion lines, 25 which are extended
by one stage for structuring the conductive |ayer, generally an al um num

| ayer. The thestexuassi bhe2umayuof qEodbel ngemdreedubsior atleat acadrdi tiget 0 t he
i nvention cgnsists in the use_ of S ow. [ras S ma has
openi ngs wh‘gﬁﬁlﬁgér e%%%% fo ?%%ucg% fg‘%na e:r?arh%gﬁréé ¥ﬁ§ s%gggngﬁasig S
pl aced on theckagihgr,fibm. exafipl ela pl astsiec fvépprordepobosidn andchi xed.

For the pur . fixin ] shiado k ]ﬁﬁgnﬁe Ly,
exanpl e, byggagégtr%gnfe% ) gﬁg%.g%ﬁll S -purgggg?r the s aagg)/g%gfstlll(ls?ﬁéul%&%% bui | t
up fromSanyasagrs i 2abeadyatkrewn . foFentheannaduaiidor oéx atkagtas be

vapor - depoiﬁ%ﬁgrgéﬁgqt |y rh@Nt Qe b 58: €5AT & apfet %@J@dowo@%&ﬁﬁ;%p@ged
t her eon. ol owm ng the vapor deposition, the shadow mask with 2 NOV 2006
13 the exced8sUBLBHUNEarPBELEEHBIEYY sBrERtabAYy FAET1BEsi PRE P enna

structure r@aphBs o3 dheese68i Gersidiankagi 1g fiHen shadbwi maGkSehas
vapor -deposition with alumnumis carried.out using known appar at uses,

such 5 as afR aPPEHEY Sk AT YIS het PrRdBRLY of 1P FaSOYGTREE MSHi Al s. The
deposi tlicon at tdree netigles fof exmnpbtetoalkym wiutehi sqrardsperdar by pries er abl y

adequat e tHTOLREEE. THSTOMS sl (o oV agB=soiis 10758 Fho SHOES of the
cut out s whi chfcaihreespandier ey agdehhna sigadct ureindde tHkadolwmiskn can
then be takf&yer can be severed very easily at the edges of the
shadow mask, and the aluminum layer is therefore not
15 1lifted off the carrier. A microchip can then be
adhesively bonded to the packaging film with an
electrically conductive adhesive and connected to the
end of the antenna structure. Contact with a microchip
can also be made with a nonconductive adhesive, if the

20 contact is produced by appropriate bridge structures

(bumps) .

In a further production method, the negative image of

the antenna is printed onto the carrier with a water-

25 soluble varnish. A suitable water-soluble wvarnish is,
for example, a polymeric alcohol, such as polyvinyl
alcohol. A suitable printing process is, for example,

pad printing. The layer thickness of the varnish film

is about 2 um in this case. If the mask can be

30 separated again in the subsequent method, then in
principle other printing techniques, for example
offset, flexographic or gravure printing) are also

suitable for the application of the mask.

35 In & manner analogous to the use of a shadow mésk,
vapor-deposition of the film with aluminum is then
carried out up to a sufficient 1layer thickness of,
normally, 400 nm. In this case, too, the incomplete

coverage of the edges during directed deposition of the



‘off the carrier very easily again, since the aluminum |ayer can be severed
very easily at the edges of the shadow nmask, and the al umwggyﬁﬁsis_
therefore not 15 |ifted off the carrier. A mcrochip can th ty

adhesively bonded to the packaging filmiwith an electrically conductive
adhesi ve and connected to the end of the antenna structure. Contact with a
m crochip aefadl SDaPer Made adtdnafosasndusinoce adbesietmsddryt herad

contact is produced by _appropriate bridge structures b ). In further
product i on E\fzt t?otar:a""t}ﬁefﬁggé%pevep}fﬁ alff ™ eunén%%nﬁ%oi(’%%?réisrﬁré% Bﬁ?o t he
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(s, for example gopolysprie algongle sHalAs, PAlpUY! cnal conghindh

sui tabl e prirnting process 1s, for exanple, = pad printing. The layer

thi ckness oWwhtiled ves ninelreflyl medlslabsdsoZzbgd | theheen casa. e!as:;he hesk can
be 30 separ aLed- Qa1 41k tl}stﬁgbswgg@ met hedobhhelsi neneri pekplespther
printing techniques, For ~exanple offset, flexographic or gravure printing)
are al so spireasss)f ofurhed agpl $EREeGHREBE tHAO K. S88Pt n af PrhhPBERg

anal ogous t @pthe fiqt%eir_gg aggbgdowmsk, an¥aRek - depesickiug’ ofid hechéhm Wit h
alumnumis.-then carried out up to a sufficient |ayer thickness of,

normal |y, 400t&HRSSh athidhe a3eS1¥89, PPAB L ndoiRY R dRerageBf2¥fe edges
during 1 r eglsed-digRosdd | Wi thbe methdNOVi2066ibdd akbek IByealsisg a

advant ageous, sjnce the necessary area . a taeck forrtgg pri.nti ngnmdi um
i s provi ded SBAFYThe A8k cadf edsi | FOBE? ed 2048 "8 ndé t he™al umi num
does not adbheid evalillee neralighidrayer, the alum num5 which is nerely weakly
adsor bed thereon can easily be

In the case of larger packages,' the film can also be

15 structured by known mechanical methods.

The structuring can also be carried out during a gas-
phase deposition process. Films are usually produced
from a polymer material which is built up from non-
20 polar hydrocarbon monomers. The film material
consequently has a considerably hydrophobic character.
Many types of particle and, in particular, also metal
vapors are adsorbed preferentially on hydrophobic
surfaces, since they themselves have hydrophobic
25 properties. By means of applying a thin layer of a
hydrophilic material to the f£ilm to be printed, for
which purpose, in particular polymers provided with
polar groups are suitable, such as polyvinyl alcohol,
polyacrylates or cellulose, the depositior_l of aluminum
30 on these regions can be prevented by a chemical gas-
phase deposition process (CVD). This effect could be
shown by T. Kodas, M. Hampden-Smith, The Chemistry of
Metal CVD, Wiley-VCH 1994, ISBN 3-527-29071-0, page
454.
35
The laminate according to the invention permits a
considerable reduction in the production costs and may
be produced without difficulty by means of the

processes already used in industrial fabrication, these



‘renmoved with water (what is known as the lift-off process) during a
subsequent rinsing step. Followng the rinsing step, the antenna structure
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consi derabl e increase in the achlevh%le resolution. In the case of |arger
packages, t@p_fhbny%ag als% truitured by known nechani cal nethods.
The structuring can also _CGFFI88 SufLdbrFny-a §hS- 2frareagepost tilon
process. Fi lmsuiarecusovatley predueedy £hoRnLa @Hb¥ﬂ§ﬁoHHQELI§#mMQLC hs built
up fromnon 20 pol ar, hydrocarbon nononers. The filmnmateria consequently
has a conS|&brabﬁ?aﬁdeSphBSlEoéﬁﬁrééﬁeF°XuNhny types of particle and, in
particular, also netal vapors are adsorbed preferentially on hydrophobic
surfaces, since they thensel ves have hydrophobic 25 properties. By neans of
appl yi ng2a t#in |&yer ofsts Infdr ephi REdimabesilal mepatheatiom t ovlbechpri nt ed,
for ~which purpeserddh Pahii iRl yRELS pravided o t Bnpolaregroups are
sui tabl e, such as polyvinyl alcohol, polyacrylates or cellulose, the
deposition of* a|%ﬁ$ﬁ%ﬁT30 on these regions can be prevented by a chem cal
gas- phase deposition process (CVD). ThIS effect could be shown by T.
Kodas, M den SnltthThe Chenlat = Ie = VCH 1994, | SBN
3-527-29071- page 525535 The™ aﬁfﬁgts aﬁﬂﬁﬂ?ﬁ%é%ﬁo ?hé%ﬂnﬁﬁﬁTon
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i ndustri al ffbrlcatlon t hese 7_
lnate and connected to the ancenna structure;

c) ne antemna can be formed at any desired point on
15 the package; it is possible for a plurality of antennas
to be provided on one package, only one antenna being

necessary  for the electrical function ot the

20
a) the antenna can be configured to be very large,
since the entire surface of the object to be identified
is available;

25 e) - the layer thickness of the metalization of the
film is generally low, the higher resistances of the
antenna which are produced as a resul:t car

out by Dbroader conductor tracks;

30 £) in the laminate according to the invention,

immediately benind the

v

ntenna there is no metalization

. which impairs the RF properties of the RF-ID-label

since the antenna i1s an integral constituent part of

[

the laminate and Is not adhesively Dbonded to th

g) the number of turns can be increased as desired

within the available area, which increases the



"15 having to be nodified only slightly. The advantages of the |aninate

formed according to the invention are sumari zed once agaé_? Nd‘v"zd@ﬁ
following text: 5 a) the costs of .an additional netalization, whi arise
fromthe separate construction of the anfgenna, are avoided; b) the costs
are reduced substantially to the costs 10 of the chip and the costs of an

addi ti onal cgppeetLRgy %tfepché(‘hES{lpﬁﬁﬁgC@fp ééeﬁ&é;%é}tlﬁe'tm%%%% tt%ébge

| am nate and connected to the antenna Structure; ~the antenna can

forned at anye@esngedipbprREeoRT the egsbickageite9rity possible for a
plurality of antennas to he provided on one package, Only one antenna
being necessary for the electrical function of the transponder; the
antenna density nBYel§PaRd ©F peddiddpréed t 62PREIEPEE  of tRPe IFECREGFE 20 L
d) the armt enpeh&aiobe canf bgur eflprovba,vely IWyigr; pSkRe®1kherent ig
surface of. g?gggﬁ%&ct to,_be_identjfied avail able; 25 e) the | ayer

t hi ckness of &I F2aPFofioeMm @yquéﬁi%?kﬁﬁﬁﬁale | ow, the higher

resi stances of the antenna which are produced as a result can be bal anced
out by broadey_candyctor_ tracks; fl.in the.lam nate according to.the
Civention. - FHfedr S Bhnd X hEoart B PRGr 4 STREST reTa 1 DatieR whi ch
impairs the Refereneettestbe bbppeREedDfighelgs, Simoeenritdie: antenna i s an
--integhra constituent Dart of the lam nate and is not adhesively bonded
to the 35 lam-nate; g) the nunber of turns can be increased as desired

within the aVh@tabl e St@ES whi chadhefeagusnclie identification label
according to the prior art;

Fig. 2 shows an enlarged view of a shadow mask of the

15 production of an antenna structure;

Fig. 3 shows a package which has been produced from
the laminate according to the invention, and a
transmitting and receiving device arranged at a

20 specific distance.

Fig. 1 shows a radiofrequency identification label
according to the prior art. An antenna structure 2
built up from a plurality of terms is applied to a
25 flexible film 1, which serves as a carrier layer. The
ends of the antenna structure 2 are conductively
connected to a silicon microchip 3. The two ends of
the antenna structure are connected to each other via a
bridge structure 2a. The carrier layer 1 can be
30 provided with adhesive layer on its rear side, in order
to be able to fix the 1label to an object to be
identified, for example a file. The antenna structure
2 is first produced séparately and then affixed to the
film 1. The production of such a label is therefore

35 complicated.

Illustrated in Fig. 2 is a shadow mask 4 which can be
used for the production of the antenna structure in the

laminate according to the invention. The shadow mask 4
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readi ng di stance or the reading integrity; h) by neans of additional ’
capacitors, the resonant 5 behavior can be inproved, it ﬁew SSI ble for
one electrode to be formed by the |am pate. The inventlg
explained in nore detail with reference to the appended fi gures, |n whi ch: -
10 Fig. 1 SB@M@r%séQdis@lhld%QUQle‘g/idr@nMf@vﬁ&thoaﬁ’légtlallus'ﬂ}ﬁﬁ’éﬂ rlglé@kthé
prior "art; . Fig shows an enl ar View a shadow of t
production oF &he ad“{] sth ﬁ?ugﬁtredélceg We & ﬁa%&é@w acsﬁ( hJa% been
produced framsgiial asbeairgaccol ilngtiratede winleat i orThandpaningansni tting
and recei vi ng devi ce arrac[ ed 20 spec%fl d| stanggfmgl gtol ows a

a

a
r adi of requeﬁ Fﬁ%ﬂ?fiﬁ C n ﬁ?beltur& Tordi ngcct o t he” pri-or art. - ant enna

struct use 2repuekentpdf.r onTheplshaalaw ymekkt anhresr ¢ Boppkbedticuaeds & | exi bl e
S film1, whigh S L er ¢ ayer ends .of t tructure

2 are condurglgcfJ F{’rS c%?irggt%g to éf s?é co-r%'r}l‘r?% EFSehi p 3H§h3ﬁtwo en%s of :
t he ant ennaPstkagn.nge farI@SCoarm%ct gart cﬁmmle),t heepekadgpobiitede wittuct ur e

2a. The Caf%mﬁlﬁaﬁ{ef £} F@nté}?? 30 QEOV'pqi%%é"" tin adpgsi vediavel, gt s rear

side, in or to be ab |xt to an object to_be 1identified,
for exanpl epaoeese: THE ditihneaser usher shaglaws maskt 4pisddegesepdr atel y

and thep affhxeditg the piébﬂbﬂasﬂh%@m@@tp@mne& suchf athabehd®w

therefore 35 conplicated. Illustrated in_ Fig. 2 asha ow sk 4 which
can be . mask con51sts of a magnetizable materlal shadow
mask can, for example, be held firmly on the film
magnetically. The aluminum is then vapor-deposited

onto the film over its entire surface, the regions
15 shadowed by the dark sections 5 of the shadow mask 4
remaining free of aluminum. Following the vapor-
deposition of aluminum, the shadow mask 4 is removed
from the surface of the film again. A microchip can
then be adhesively bonded onto the sgquare electrode

20 surface 7 with the aid of a conductive adhesive.

Fig. 3 shows an application of the laminate according
to the invention as a package. The laminate comprises
a continuous layer of aluminum, which is covered on one
25 side by a. board layer and on the other side by a
plastic. Provided in the aluminum layer is an area 8 in
which an antenna structure 9 is formed from the
aluminum layer. The antenna structure 9 is connected
to a microchip 10 in which, for example, date of
30 manufacture, keeping date and price of the consumable
article contained in the package are stored. The
interspace 11 between turns of the antenna structure 9
and between the antenna structure S and the aluminum

layer surrounding the latter is filled with an oxygen-

35 impermeable layer. For this. purpose, a film (not
shown) of an oxygen-impermeable material can Dbe
adhesively bonded to the antenna structure.  Via a

transmitting and receiving installation 12, by means of

electromagnetic radiation 13, data can be read out from



‘used for the production of the antenna structure in the |aminate according
to the invention. The shadow nask 4 17 27NOV2006 conpri ses shadow regi ons

5, which are illustrated black in the figure. Also introduced into the
shadow nask is a spiral opening 6 illustrated white. The ofZ&hiNGy s
corresponds to the turns of. the antennal& o be 5 represented. . The shadow

mask therefore constitutes a negative structure of the antenna to be
produced. Packaging filns ar f or_.exanpl e, ~vapor - deposi.ted w th al um num
fromthe gas ﬁasg‘llgﬁof: &Pr ollleqtéf'-lrto U pr 888%%8% nVEhi s Chse, “1HE Shadow
mask 4 is platedconr0 9t kenfduaniate yr evommist yedetbnetiepaiimrnchifp the, shadow -
mask consi sts_of neL L zahl Lal . do Hor-TINg

exanpl e, be &l é:a?ll ;Er%gygégﬁét ﬁgﬁﬁﬁiﬁagﬁgﬁcgﬁ% \'?‘Eggglsé&m nurr#és){rtl%en
vapor - deposi &8¢ vecteivhedfiimsevbiationenlir ecanr f akey t¢ramebeonsbas
shadowed by {:pﬁneeeﬁdse&s' B 5c9bnt heeghadow maskad shSoRhALREL! reg of
al um num Foll owm ng the vapor- deposition of alum num the shadow nmask 4 is
renoved froRfFERE stof adeast tHeefi PAtagaidht A FFeRockPf cai CHIEh e
adhesi vel y bgggedeont 9+t bansauare 1wl eci 088 t@0asprbacetion tihddemid of a
conductive adhesive. Fig. 3 sh%ws anﬁcﬁl iéati on gf the Lam ?%ate accordi ng
to the invenEN8A®as £°Fack¥GEPlfhe | at B2EBnpAPEBE  &R€ontGdhfouLy ayer

of al umi num muhi€Bctareovened ot 2praidde thym. thoapdi bayentanctan t he

ot her si de b%.a gbasti[lg. Provided in the alum numlayer is an area 8 in
whi ch arttant BARACSPFHctdre 9 is formed fromthe al unminum layer. The
antenna structure 9 is connected to a mcrochip 10 in which, for exanple,
date of 30 manufacture, keeping date and price of the consumable article
contained in the package are stored. The



“interspace 11 between turns of. the antenna structure 9 and between the
antenna structure 9 and the alum num |ayer surrounding the latter is
filled with an oxygen 35 inperneable |ayer. For this. purpos@,7 KOV iZ20& ( not
shown) of an oxygen-i nperneabl e material,,can be adhesively bonded to the
antenna structure. Via a transmtting a%r?d receiving installation 12, by
nmeans of el ectromagnetic radiation 13, data can be read out from2 7 Nov
2006 is thg nicroehids 10,4 15Ut contact via the antenna structure 9
conductively connected to the mcrochip 10, or can be read into said

m crochip. The transmtting and receiving installation 12 can, for

exanpl e, be b conngetpsh-tpaybe cash register of a supermarket, in order to
read the data out fromthe mcrochip. However, it can also be fitted to a
production 14 ne aCcerPRreLTEOF ERanpl e, read data about the date of

manuf act ur e,24 he gypegefspraeduateor the price into the 10 mcrochip-10. 2
7 NOV 2006 %9 List of designations 1 Carrier layer 2 Antenna structure

2a Bridge sttuct ST R Rrochip 4 Shadow mask 5 Shadowed sections 6
Openi ng 7 Elgctroglead@w Anesk9 Antenna structure

5 Shadowed sections '

6 Opening

7 Electrode

8 Area

9 Antenna structure

10 Microchip

11 Polymer _
12 Transmitting and receiving installation

13 Electromagnetic radiation



10 Mcrochip 11 Polynmer 12 Transmitting and receiving installation 13
El ectromagnetic radiation 2 7 NOV 2006 20 Cains 1. A nethod for
manuf acturi ng a packaging nmaterial in the formof a |am '"?fﬁmvsfhh&‘ nmet hod.
conprising the steps: 5 - placing a nmask onto a packaging T1lm - _
depositing alum niumonto the packaging filmby vapour deposition, -
renoving the mask. with the excess alumnium so that only a desired
ant enna stcr ucture remains on the section of 10 packaging film - bonding a
m crochi p “adnési vel y to the packaging film and connecting the microchip
to the end of the antenna structure. 15 2. The nethod according to claim
wherein the thickness _of alumniumis up to 400 nm 3. The_nethod
accor di ng it-o felmgthad ipierednui et patRagh ng2 CFREMPsMRaGE 18F A papér- | i ke
material. 20 4, The: et hod; accor dingst goehakM-bnpWhen 8ign thie spagkagi ng
filmis made of a polyneric materiral. 5. The rretﬁod according to claim4,
wher ei 3 t he giolyires i £ n2Sk nateoi al paskbgiht daplfisom nor. - pol ar hydr ocar bon
mononmers. 6, The nmethod according to any one. of .the prec di ng_cl ai ns,
wher ei n t e $RR%S T Y a2 b bRt BTt ﬁE‘BaCRégPﬁgK?QFH\gbg* Blr%éft "AgC"30 7. The
met hod accydidng {9, any one of the preceding clainms, wherein the bonding
of the mcrochip is done by neans of a

- removing the mask. with the excess aluminium, so that

only a desired antenna structure remains on the section or
10 packaging filim;

- bonding a microchip adhesively to the packaging film; and

- connecting the microchip to the end of the antenna

scructure.

15 2. The method according to claim i, wherein the thickness

aluminium is up to 400 nm.

3. The method according to claim 1, wherein packaging

ct
ey
()

film is made of a paper-like material.
20
4. The method according to claim 1, wherein the packaging

film is made of a polymeric material.

5. The method according to claim 4, wherein the polymeric

o
w

material is built up from non-poliar hydrocarbon mOnomers.

6. The method according to any one of the preceding claims,
wherein the mask 1s placed onto the packaging film by
printing.

30

th

Fh

0]

7. The method according to any one ©

)
'g

receding claims,

5,

herein the bonding of the microchip is done by means of a

0
w3

onductive adhesive.



"conductive adhesive. 2 7 NOV 2006 21 8. The nethod according to claim1,
wherein the packaging material is, at |least in sonme sections, covered with
a l|aver of an oxygen-inperneable material. 5 9. The net ho@ 7aléwvraigng to
any one of the preceding clains, further conprising a step of formng the
packaging material into a package which encl oses a holl ow space, wherein
the holl ow space containing at | east one foodstuff. 10 10. The net hod
according to any one of the preceding!clains, wherein an electronic
capacitor is provided, which is conductively connected to the antenna
structure. 8. The method according to claim 1, wherein the packaging

material is, at least 1n some sections, covered with a

layer of an oxygen-impermeable material.

W

9. The method according to any one of the preceding claims,
further comprising a step of forming the packaging material
into a package which encloses a hcllow space, wherein the

hollow space containing at least one foodstufZ.

10 10. The method according to any one of the precading
claims, wherein an electronic capacitor is provided, which

is conductively connected to the antenna structure.



