; e3eT4 &6\ TW+ Lami nate conprising an electrically conductive |layer 5

f or med an antenna structure The invention relates to a |l amnate

conpri SI ng a carri ﬁﬂﬂwulmmﬂmmﬁmm an el ectrically conductive layer. Laninates
of this type are u nple, for the 10 production of beverage
cartons. Transponder twm®bhmol ogy permts data to be read fromand stored in
a mcrochip wthout contact. For this pujpose, the mcrochip is connected
to an antenna, with 15 which the el ectromagnetic radiation required to
wite to or read fromthe mcrochip can be received and transmtted. Using
an external transmtting and receiving unit, it is possible to communicate
with the mg ti i I e, he

m crochi p gener;}}% dgce%ﬁ%[gl %?lsegflte%%ﬁéaqq\nyereghgh%t)&% %%g ek

radi ati oE\ usfezrmﬁﬂvﬁmt@“-t@n’éemfl@aatﬂﬂ@ﬁmrﬁe m crochip is also used to
supply power to the mcrochip. 25 The technol ogy needed for this purpose
could hitherto not be produced_below a certain cost frame. For this reason,
the correspdith nglapeR gh@ﬂs relatepr e$ont Fpr oILEIR e onFFBHXSERY at Rvel y

expensi ve ardd &t ase E.(Hye@é(a'ﬂﬂ@1 hheenéaew@ad_ay t eehaqtegyei sigged.to find
30 buried pipelines or api,d detection of an s in a hgﬁ or 1(:aéarrpl e,
dert9

in |arge herkfMigtatses anV Rl 8% 8 &4 'en %rt FERSE fit ed

under the slpﬁdedmLM|@ﬁlbeﬁaﬂagdae@abEOﬂsi.ven very sinmply past a
transmtting and receiving station, in which the data 35 stored on the

m crochi p can be read out w thout contact, in order for exanple to identify
t he ani mal . mmmefi@emcblawlpeamiicﬁ id@ttahé:Celkwmﬁri ctaomi ahaéf t

protection ofe Sxpensiye Ju vﬁi‘Ek‘i‘o@é fHSnE%@{: Megy 3 £D- ROVG

S,
etc. For this purpose, owever e retail e has to it-)le eqw pped
Wi th appropEUHROSRwi B8 PhEreehiPny St FOMISFE SR GOGH RLERIA hevith

appl i catsonsyrarceh tae Géqaéﬂlz%md%{‘ééﬁl &gdialtm&rtﬁé&uﬂﬁéﬂm@ Swﬁﬂﬂefl | es
in governnent or administrativ ui l dings, the file belng8 |ster

el ectroni cal9%y &F t hE2Fnd W’Buafrh MRt &3 bndSi n*S ’Elo RV I ow
their path nfemsssisitedor i nU@rlehgr tan f i edtbhaali | exeeasiiltt iagai nan&or this

purpose. & 10.dJ3neg LLL0g, 290 hecelalng sl aLbon pan e tadn fore

exanpl e, franme, So th es are registere
when t hey am@mﬁémn oA t fber boPmagHebit shdiagiosom Jndites exeepl ary

appl i cahon v e AR 1 S§EREERN1 T a8BEOAING Rfpris Pl RGeSl paggage in
rail road stations, harbors or airports, it being. necessary for_ the piece of

| uggage to B¥BRIY t°Q EB@CF\BP‘&aF&@g’[ iU1ehi WAL tE SPeH inCHRsET AL i on.

For these appld catiicanshian iedi yldoalupsdceof QPG f powarl abel e ch
conprises a

ﬂ¥%¥geﬁip.

25 The technology needed for this purpose could hitherto
not be produced below a certain cost frame. For this
reason, the corresponding apparatus is 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 goods, such as fur

coats, perfumes, CD-ROMs etc. For this purpose,

ATV
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20 chip and a transmtting and receiving unit just counts as profitable.
Hi therto, transponder technology has primarily been used for goods which
have a very long life or a very 25 high value. The conparatively high costs
have hitherto prevented the introduction of transponder technology on a
broader basis. However, there is interes2 in technology in many 30 sectors
in which a large anount of data has to be registered in short tine periods.

Exanpl es arehglgg;ronl stang%glar EQ gﬁseh%% ekgctggnlg nggga i léﬂe

retail trade, é(arrppe i A Tsuper mar t he goo or ex anpl e

| ocated in aé\p@@‘wm@tter davwyce3dXoanrdedirgi éremedhw nhoubcbepsact at an
el ectronic cash register and an invoice can be drawn up. The data about the
goods registered can then be used, for exanple, for stock keeping. 3
Since these Eyashesr arPrbrathebfe AT cl eEORayvEXaTPdLue GIOTHHIST ENG ew

Euro, thQSCoihioEQ%nkhe ébéﬁhéﬁﬂbc | aRe! s fﬂﬁést“31hedU§SGeEHﬂéhgerﬂ9}y I'n
this connection, there is discussion about a mnimumcost 5 limt of_about

5 cents per P&BERiskFeshvies Pyibdimidfed &hef ofl ARSI PP bRMictieH B1R1eDl e for

the market. kleet@Rnilcalleg aH eci® phagdueauan 9&@@%@@&&—@ ls@lions in
i nexpensi vel \éf: fi r?}rtsqufctng cos&jﬁl or the mcroch have 10 to he reduced,
s

and secondl y°ffR&Tc ¥ h&PEtEn St |W8r§nc? B hglBniPt eyt as t he
antenna. At fhedpresentfile®, «niibyarsyainsti|y Bsed ahlsh@w@ma a

Hovvever'&[d he§%a%g§n§nna%gaanl%enrec QQ costl for lgp%ﬁ%p% cg%gga derscrl bed

above. so kKnown ar Aas crade o of e anténna Structure
bei ng produce#aficdst ahd thee oo aﬁ;rﬁm&ad tS@ atbatrithe |filéss aomse, the

antenna str use%g&%t%%@dbeelrg@éw%my%heﬂs RS 2k Adv8aMehal fdddnis

| am nated to the carrier over Its entire surfacé and then structured
subtracti vel ¥OBY seidti Ptet cPf ngths) tHRCANt ennaPBPERRY ur @X¥NPRIched out

of a netal 25piaquba@a@$nt har | aiHdat £8nini é bea€abhl ebf Chntlbe camigenrs
structure is rlnted p ed on to t cqirler using electrically
conduct i 82?8?5 gﬁ is7d e‘f"i‘ﬂ]:ﬁo?) otsb’i‘?t't i aphiERIS° 0Pk he
carrier (for aézxgmalte bmwsbegng pleienysesdyst fort hrhe niiescpaces lnaigageyer ed
by Lhe sk 88, e £EATLE A1 LaoR: R Al Zoro LinWl YN N9 RRNEE 30 11

t he above- nenti oned™ exanp enna structure is
produced sepd?é?éﬂ?tﬂrﬂ?@m a s%@@ndlh%ﬁ*ﬁ na?tm.olalrmﬁitmsft hemetadivgidusls not

necessarily grgesstds uent sparfopf 2 Papk@d6ihich 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 very

25 high value. The comparatively high costs have hitherto
prevented the introduction of transponder technology on
a broader basis.

However, there 1is 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 wused, for

example, for stock keeping.



4 These nethods are all too costly for the production of antennas which are
suitable for the abovedescri bed applications. 5 1t is therefore an object
of. the invention to provide a cost-effective antenna structure which
permts the use of transponder technol ogy even for goods which are under
hi gh cost pressure. 10 The object is achideved by a | ami nate conprising at

| east one carrier |ayer and an electrically conductive |ayer applied to the
carrier |ayer, an antenna structure being forned at |east_in one section of
the el ectri GAMIGE cEHESEL | FENFRTEE. ABATHENSHAMM 8s HF g leyet ha

i Pv]fsnt ijon Pfadae_uésaapfg%wuat \HeRS BUED, aghar @oatvlcseasba: U@?éi %Déc%?@nﬂ@ﬁkagi ng
of foodstuffs._t rovi de an antenna structure, .In ny foodstu ackages,
for the purﬂ@%@cic; cB‘H?Ervg?‘? on,re%(‘.)‘cl 'nﬁ?ﬁglg?ﬁa@% whi cHconb?t e

met al - cont aicem@edtdildrs, oeheekal 1$ aydrssusEionreabbultayer mihitduns €ase acts
as an oxygen.barrie n revents the rapi poi li.ng aQf_ the .foodstuffs,
whose co tegtlémvt\:oucf% %a)}? %?vmgsge&s?lsdi%eer gga]geiésvd%’ C%f (?Lést %Dosp%%rgﬁm%éygen 25
penetrati ngatn.fdm agr dert taduapieon $hietaletesfarytbeabiakkey.t o t he packagi ng
material, the netal layer is applied to a carrier which has the required

robustness. For 30 exanple, packaging boards for the production of beverage
packages or Ipl asrferfiters beor abRe ptodmnadiref aghi glpagsonie skakebl e. The

netal |ayer ;¢etRINEddI1R, S %ﬁci@%ﬂét Bobas 2035 Y frhdun €l aedsd cal

conductivity to be able™to produce an antenna structure fromthis |ayer. An
i nport ak? c&st iRRenteparedof t3Re | afifRanEl¥cc it ngCP8EENhe fiofventh®dn i s,
therefore, thenRnEseieRy OAnan raftle@Rih@SuAi EpNShidrieas pakt Dirddies.
electricallé conductive 5 Iaégr, mhig@ﬂpernits daHg and i.nformgtion to be
witten intéta fBRorS*SRAREL FE ConmtEY 8 hE°Shtdhn4S8E BFurd® or read
fromsaid chinpemnaa tr dosmeEverer theseceinernraxabee ofdsi deo ScddteEly am nate
according t i v i h fa kS carrj I ich is
used for ne%ﬁ%ﬂﬁgg? g?%%???%é?ﬁ%mééﬁé?%§?%|§§P?Fca||§f%8n§§§?Fv§ﬂ?§yer

appl i edtl o erEczaas epadgyeprt Thetaht ehpdlst reRe urantenn® fOMREWRe part of

this el ectripgahly gRRdMeIdye Aiayar . din t hirerfasidde fsganaemay of the
antenna structure in the electrically conductive |ayer i s not subject to
any restri cCREREETFor LR SSIhF p6a&e. anyPRieSPFERNAS (T FTUFEHEE yCPRI R free
area on thepebdteidcdlnl waka camndustd ve | ayer is considered. Should it be
required, and if the space available permits, a plurality of antenna
structures can also be forned on the electrically conductive layer. In this
case, i30isanecessarardlorfilme aat damdnddresi tho t théecautréhed overt HEP0 si ze

of the package; LN gndencho gAgurendhe Sunctionaki tynof-dde; Jaapspgnder

structure produced, it is sufficient for only one antenna structuré to be
connect ed t 82&SRILEVECREERPY I n addition to the nunber of antenna
structures, the size of the antenna within the scope of the space required

is also arbitrar since in_principle the entire surface t he | am nate or
of the elec lt’i ca?é|h§1e c%rﬁ%%%??vgtlréﬁrurceonfﬁi l?éﬁ“c?he#lhgu atcfofferai §ne§\?g | abl e.

30 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 using 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.



For ~t he production of packages, the |am nates according to the invention
can be provided in relatively large containers, for exanple in rolled-up
form or as relatively large sheets of a | am nated board. For the 35
production of packages, appropriate pieces, which in each case conprise one
or nore antenna structures, are then sephrated fron1the roll or punched out
of a | arger ed fur r f .t he 6
producti on AP@S% ?gagé % gﬁ%@ Epﬁec%%gl appar %2gggﬁ5§élhge3f In
order to pro@@bennhe eWbcchlcarey anmdabﬂEvefpayeths agapnstiegamrddady

envi ronnment al bg{ég§g§§§ (scratches, contami nants), it is advantageous if a
covering ayé? I's applied to the electrically conductive layer. This
covering Iayer can be, for exanple, a varnish layer or a further |ayer of a

board. Aslaygr 9§ gnBkasbie he LB 5ldceWSemOSshPEEE i &Y eaaﬂ§09&dteha
additional layer, in addition to the protection_agai nst external

i nfl uences, %QﬁFgﬁEFeﬁ%bﬁ%n?&&ﬁ@ﬁ%ﬂﬁ@?%9¢%¥etWElFQmﬂﬁﬁﬁiq% &8 o UgEhi eved.
15 It is paréfcwﬁﬂ%w@mt&g&wsowgyheemerﬂd}g lgyRIs CRSicst Sagk a

wat er -repel |l e $ naBnrlaI since, as a result) firstly possible corrosion of
the el ectri CHPRS cBHAICEPTE PRFEFUFE prevented and secondly the penetration
of mater-soluble contam nants into the 20 am nate and the interior of the
package,i,s r Partlcul ref er apl cov ed is a
| ayer mloa p stlc’gJD escutch 8s s suaﬁ e}E r ée)xéLr?p l}}leate %gvggagsg%%ac%gges,
such as nil kleastonse bnrmme;[ﬁ&mereddemeﬂlﬁﬂﬁrlqakﬂyaﬂpnéuetuherefore
compri ses 25 4,£art beprhguer 4 or caxamierofe Poaﬁgygén elgetrhgabhyia

conductive layer, for exanple an alum numlayer | astic | ayer, these
bei ng arrangeeFeFterR RRéNAefqnath| 8t oldast M&o?ﬁ?n@%lﬂ% ¢fvERE on, in
this case thel&deei¢dTh) | ¥orx@nEUctEVRal,ayer contains the antenna 30

structu g In order to widen the range of application of the invention, the
covering | ayer can al so be formed as an adhesive | ayer, so that the

| am nate caribe demikateto SScandibgedto whheh iirszeine o pmakededsem dh
correspondl gL SORLLO0. SSHEN A8 ALl L ANl depu TRl o 1bg. oGl ve

| ayer can als orned-as & separate Ia exanﬁ? ed to
the carrier dfaykeodstupfs heocpverviAg E@tﬁ@ﬂeﬂﬂﬁmﬁﬁﬁuCQWEEenbbﬂlm@mY as a
packagi ng me¢SsdMuts Ratikelderd, E‘EB? | eyer A aprel e6hE&60htYon,

conductive layer that is continuous_in_the surface, and sections of the
electrlggllf- ?%vea¥%ttéﬁeﬁe|W&LﬁHwnﬁPWHﬁ%?%n1@ﬁﬁ T2CRER Rt EPe. 5
The el ectri callys copduritale 1ayerspr efehabmgtaantbiwsr atnl edsits oeesaet al .
Most netal s e, relatlvely ood electrlcal duct nd erefore
very SU|tabI%: r The TonstHE |on ¥+ 1 Fe ant%n rQ r%@ urghglor é
FurthernnreSndwikmgalgfneemajzﬂqusﬁ@ifSerWhagy t ¢QRtRiUce am@uld
unconpl i cat E‘di;ﬂ&vpfé)&e%%ld'ﬁeoa%' Chl Afagiift %fpoéﬁhBE?hES?l%ha&ﬁy
nmetals into thin layers with a conductivity which is s adequat e, by
whi ch neans RERESGetd tifte on material is reduced to a | ow

In order to impart the necessary stability to the
packaging material, the metal layer is applied to a
carrier which has the required robustness. For

30 example, packaging boards for the production of
beverage packages or plastic films for the production
of chip bags are suitable.

The metal layer contained in such a laminate has a
35 sufficient electrical conductivity to be able to
produce an antenna structure from this layer. An
important constituent part of the laminate according to
the invention is, therefore, the presence of an antenna

as a constituent part of the electrically conductive



15 extent and the material costs can be kept lowin a counternove. It is
particul arly advantageous if the netal is alumnum since this netal is
easily accessible and has 20 a very good el ectrical conductivity. In
addition, this netal has nechanical properties (extensibility, rolling
behavi or) which are advantageous for proéessing to formfoil material. The

use of al U (uynts WhdeAPLEadiE it PrAdNCL:RO- 4. PBRKRGeBE! Qi staadst Ul s,

In other 25 ap I'ons which no statutory s regul ations have
to be nmet, otheP netahemenyi. al ¥bigk uissd, cPoResk&lpl ECcofper . anseana

alternative {o-fhe pse @ NElad Sfi‘émc%rarl'c?rcﬂip?’%?rt he eLgsihi€tbr or

conductivity, in another enbodi nent the electrically conductive |ayer of

t he Ianlnatéf%%%bY%¥nboFét?ﬁeOPﬁ§éﬁﬁlon can al so contain at |east one
conductige organic conpound. 35 In this connection, electrically conductive
pol ymers are_kno such as condensed aromatic nateri ls or onduct ors

based on pol J#fi opABHBEER pBEFRRCETTe WA chthe n 6?38? f8n|n5585§ °tfe
el ectrical contpeisast ¥, carelp&oauwai\MWHndhmﬁmguéédrfexampbhanlaal

canphor - sul f gni.c. aci d- do yanllln ol [en |.f.onj ¢ aci oped
poly(ethyleﬁiﬁﬁ%&é ?%t%% Eneg Ina%rdﬁiéFgr%éggﬁye ?8ﬁggﬁnég t%egggd of
t he antenna.&pptue@etu1thechaprlem tlaeveonse Tie té&mtennd atedchsreaniant enna,

ereher he efdalat g {eo@a%;ﬁosb e@rgugwa d cHaldie AUt 2580d has to

be | ed i nwar pur poSe ructure 1's needed,
the end of the tbib |C§Sleed tdwaaram@n%mﬁst of Fdre tancepuR p§§§ucture

el ectricall y1£OEHHCE'1\é%th1%ﬁ.'l§/ B el @ Sye SHEDeS @,olmléwfe@@pee wi th
canphor sul fonic acid or poly(éthyl enedi oxy)thi ophene doped

pol ystyrene &Y f oFFSEHET L 28% - advahPhgebiiPy Bﬁrﬁgsﬁsedan¥|ngésfﬁﬁdbrldge

structure Irs&fiﬁcﬂaﬁelpanlbeggrodu&e@ vemesi gy bueneamscaflpanmylng
techniq gs. %uctlve ani ¢ co gps C n ner élyteg3|l % géocessed

by nean of iﬁ? %bv?e eﬁué? C eing carH
i ntensively amdt He deheloppeqe nr@anbabbe hasedlbm orggapilergdaityondlct or s,

the transm takgg A }&Qd@ﬁﬁ%’s modul e cgrisge %Qduﬁﬁkn‘ﬁéc{m' togneogﬁgy Wi th

such chi ps. sone netals, partic nobl e neta t he
product i on El%%ﬁ%cﬁlbrm@%téiﬁ%oﬂéu@trors aifrré 5N46 |G, Flr t hernore,

organi ¢ nat eidcdSsHE eaoba\t@aemrﬂ;é}ﬁmefaéh@itﬁef:@r mblxﬂaﬂcshe@awctné! stics
and theESfore make further proce55|ng easj er. 8 1S advant a eou if the
carrier2Payeii3® bBEIt THF f AT P8per- | i Ke nBF8FFal O it r“A8s a | ow
wei ght and|ﬁﬂnntimﬁ&$3tynpﬁrthesmﬁhmapaﬁdeneﬁnﬂudgufﬂmbfmdwm@ﬁh io the

I am nat e. is sufficient for only one antenna structure to be

connected to a microchip.

25 In addition to the number of antenna structures, the
size of the antenna within the scope of the space
required 1is also arbitrary, since in principle the
entire surface of the laminate or of the electrically
conductive layer contained in the latter is available.

30
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

35 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



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

paper board, papi er mache, board, wood, etc. 9 Use of polymers as carrier
material is also preferred. In this case, in addition to the plastics which
can be produced synthetically with a wi dé range of materi al

characteri st P‘i%dmf?:@ r$hd sf?jkf_pné oO@ePg{r}g{bbgtsoodcﬂeo ]&W%M]}g@ué y

occurring po yners s as si nat ura eérs, cotton, etc.

parti cul ar, |Q§qﬁﬂyners have a very | ow specific weight, can be

| oaded nechanlcally extrenely highly and produced costeffectlvely 10 Al'so
conceivable is a mxture of paper-like material and a in order to

conbi ne the #vaP¥ages tof RIRELSH ﬁgﬁerﬁﬂfﬁecﬁﬁje?@]a]ryt§56é‘§ucf5vﬁor 3R as a

carrier mate@glindd HamkEgRagt a@zﬁvih@hmbh@aqorfﬁ@ﬂﬂ@én@égd @dv i dhaeod
dielectric characteri stics, ln ensure adequate insulation of the

conducti ve sEPRHEIEE i et® 21(55 I?dY§nE)39‘F?’dEI y? aGP¥REAGE0 LY SY t he
| ami nate i s shapashliidd aopahba_@aedumltﬂﬁm os@sdﬁchobéOWaypace A5 A

result, goods of an extrenely wgde r e £S5 cl osed and
transported \ﬁovr?rﬁntgn)&%ﬂ oév/\‘/_’l%pggé. afInog:t % tﬁgrﬁéﬁ?‘nat SerVes as a
package 25 ard faustlhemagéapedi wh far bdatrdl - aboAlt lawerpalﬁ(age@lg@@ds, fr

exanpl ¢ 1811 1:488 A JOULAG Uy rekhel bePEhEeadl B UuS AR, e

package can aI S0 bear "a decorati I mpri nt or exanple uct nane.
Here, as conp&idadiwmn Haq @%mt‘é@*ék‘a@eégaﬂﬁéﬁeeaclt@rﬁélm}nr §1138% ons.

The producti gn pfghdie ﬁé@iﬂéﬁ%cé"l\d didanfiidy ngraneLaldmpsh @it 15N AcLHr dance
wi th known net hods and with known apparatuses. Specific rebui I di ng of these

appar at uses pshigyest-ore not required. 35 The lam nate configured as a
package is suitable in particular for packagi ng foodstuffs. These have to
be prot edtlggal nst _exter ences or UI red, in_t case of

| i qui ds, i %% ﬁaﬁﬁﬁcgggglyhea Vafbtal"l%%%%il tlf tﬁgvgﬁﬁpgpr e
storage possichrisisys | pfeseem@;erheeaﬂéady kln@mri@bdsstm¢€s, paafka@es

uhi ch cont ol Bea TRl aledayer, 00-PKRIPLEA% ANOYCI AL Rr

devel oped further to form a ac accor qgl to the invention, y an
appropri at e &RPENRAEiveEr uc%ﬁY@rbellff‘g pEFAVEEF ST t ABAmet SRCIREEY

rotting procegesetraeeded @ JeikisdNCLolMEsE PEOLLERERaALS basiceal lund si | ent
Conbusué%WI&ahinate and the interior of the package is ruled out.
Particularly preferably, the covering layer used 1is a

layer of a plastic, such as is usual, for example, in
beverage packages, 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 letter. However, the embodiment as a



10 therefore advantages, in particular if the lamnate is used as a package
for a foodstuff if the lamnate is 15 In a further enbodi nent, the

| am nate according to the invention therefore conprises, at least in sone
sections, a |ayer of an oxygen-inperneable material. In this way, the
passage of oxygen into the interior of 20 package, even into the sections

not covered e R} ephEbeabhy £ONPILAMS dAY eEheCalh e PHAVARERNd, as
a result, spaoiling and rotting processes which require oxygen, that is to

i C ,
say aerobi ¢ SHEFESSES L FiPHEICE VR ILBBRA &RA Lt Her SBERIRSILIR i $52 0f the

rel evant 25 gha@dsidlf f ahg beekepbnearnbe thecr easetdridhe1gr ego@ict®éal i zed,
as a result jof the anten% beiig. cut out, is extrenel XPsmaII as conpared

with the totAtSFe@TRT HEPURK alfeto sF t HREGHAR i FHTBFHAE 30 foodstuff is
general |y not inpaired. Oxygen diffusion through the cutouts may be
prevented c | e inte es, bein i1l wi a suitable

pol ynmer fil %%AI %g%%té?leé?;y oéx ré%%g%}f?ugl,laa%r{:a%rgggga%gypr SRR by the
appl i cati onagf beasveorneg rfiétalto tMestanmetads35se r veflacevelkyr ddmd case in

whi ch organig JIRLATJ 3l Sc <§u!;E89sa rPcP_”QEFt | MG JBE B d ajv%r a LoMv khf@ film
of this type i1s also neede or mechani ca rotection o chrocm
produced frd®rpol fher marstearction tRf nothel caResnRaweV&FLUdHldn ng t he

struct W ¢ Ng @ chekhdRRCKaghad rReand Wit8asalhreC Ut o1 81 ¥61) aghnyt ad, on. The
positioning accuracy of 100 - 200 um nornmally achi evable, of the |am nation

operation | ®TOMStAY HBEGIRLE BT neC c BAPEEESopenithg PaF fiFwar,
particul arl thp_rﬁif epbedidlodisreBhapk tosst Sﬂ%ﬁau_@ AEC dtﬁgnt ClLaI}*tlﬁ's

i nvention, an_infornati.on _carrier IS .provi ich is_conductiye
connected t &+He %nf%ﬂﬂgcgﬂ’ﬂl&%’ur@l%r?‘8u§%iltlgnrrsacg?qﬁﬁ%fn§ i %la%but t he
10 product ceans rdtk | axpaedpackagercanabersadr éd oreduriesd | nd orndidwon
carrierqsgfo I y f t, LCE, e.qf f r

best - be 5or e% aiéglrggn%l%hre@}él)kreng%%%q%&i t‘g%%ggi né%tar%)lgcu Hag'%% |§rr11f SF mat i on
carrier is &ONMPEREERVE -whi ch is capabl e of storage, since the production
technol ogy for this type of conponent is well-devel oped and production

costs are correspondingly |ow _Particul arl referably, the mc¢rochip is
based 20 ont&rgd c %%I?ﬁ{%‘hg%’&%r ﬁ'gtvéf’itélgéo i n m'g]P‘Bchf“ﬁ§agf i s type
can be produtesinost, - afifeet intely .méfaloisseasaly ateebispbieodndethassi ng
convent]onal, gilicap deahnel oy can.glggcbe tissd. 23 Ladarder tQuimprove

the electronic C a%acterls 1 CS, S advant ageous it -an el ec'ron_lc
capaci t or i meppdvhdsd madiiaghidal cpreperthbby (eshdustbiéiyycomeddtiod to t he

antenna str BEEH’(@prTh%hQ%@?Ceirté)raél\%‘itﬁ)é@éo&QefBESBQQEEsQEH@Vit%r form
consi der abl %HVI a its capacitive effect.” 30_Shoul d an addi tional _el ectrode

be needed, tAtd TFFHetFor med By BRE QfecRiiRalN dohdWitteSRTFaJerld n a
particul ar | yhpr edmsdiesk Db odifnepéckides aficennbosdstef fse hasnt wther Si nce

n th'%sQeogﬁﬁikEa%Q%R%u thgn which no statutory foodstuffs
regulations have to be met, other metals can also be

used, for example copper.

As an alternative to the use of metals as carrier of
30 the electrical conductivity, in another embodiment the
electrically conductive layer of the laminate according
to the invention <can also contain at least one

conductive organic compound.

35 In this connection, electrically conductive polymers
are known, such as condensed aromatic materials or
semiconductors based on polythiophene or polyaniline
which, in order to increase the electrical
conductivity, are provided with doping (for example



35 resonant behavior is nost beneficial. For each frequency, an optinmum
nunber of turns exists. In this case, the nunber of turns that can be
produced should lie as close as possible to the optinmumvalue in order to
achieve a high efficiency. Here, the efficiency is 12 higher the greater
t he encl osed area. Furthernore, the effigiency also depends on the size of
the read coil. The efficiency should be Selected optimally in order to
'Oft' rr} fZ_e _thecaﬂﬂpgli_ﬁi:l-gﬁ%?&n&?ﬁ %,&Gircg-)é.‘%d_ﬁed hfepmganmiﬁtequte%@wytt@&err@ard to
its efficienc e be r e .injection ener into the antenna
structure, tﬁglﬁPﬁﬁﬁraﬁig'gﬁ8eﬁe§biHdQ£Qﬁiﬁﬂﬁ§i§%&% QRRRANy i ntegrity
that can be achieved. 10 During the maxim zation of the nunber of turns,
care should be taken that, the strycture within,the t enng, does not becone
too small sinte®s 5rvﬁ°se1?eb88§ﬁsg:°ofc?lﬁ%e? y&he; rﬁ’@n s?hﬁhﬁgﬁelnglal ow in
any case5 ofta ftae Imirroctid, | am nde, casey dfi gbhe esbsflancesd was| abb
occur, which 0 3.q % a s.el e onj hayl or h t her
hand, the hig g%gg%étgeﬁ?e}i&gagg%dg%g&t i8 |90F\30£| %ﬁglrtl}{%h%i%es%’%étﬁee%

el ectrical | yoeowadudt i w& 2the agetesarerbd babarfsedeoutefy imwarsd of Bogader

structures. Eﬁfs%agpegb?naofbfm?é agt pakeuecaldidhdds | Nes LAVRRALLEN 1S
carried out on normal _production Tines, 25 which are extended by one stage
for structurthg ené ebnBhet Feéll afetedgoveraltie &MrASuni num | ayer. The
first pagsible way of producing the substrate according to the invention
consists in the usg of a 30 shadow pgask. .Thi.s shadow, mask has ogenlngs

whi ch corresPohd t5ithe RIFRATRY st PGEEGFECaHY sHEUUWMaske i sOpPERES on t he
carrier, form&xapphbsa pkashi calsi | malyemiloatael, &mpled i xedthFocambRopur pose

of fixing, the,shadow pask can be held fir for I y magnet .
For this pur%%%g?n%ﬁe g ééow°§hsfé%%i%%ﬁ%é?%%$}§k%§éﬁ$§%ﬁg%§ néaﬁggizable
material . Thehthalpedivaryrdne exddoiec canibe sapordyepdsigesisdivy ebely onto
the carpiser @odat heishadow sk ;ayfanged,Lhereonys Rali oweaget e,y apar
deposition, the_shadow mask wth 13 the excess alum num can be renoved,

so that onl yP¥PRUGRS| YRHY 2Rt BRAY BYr BERHFe OfeREIIAS 188 HRENSECISSN of
packaging film In this case, vapor-deposition with alumnumis carried out

usi ng known ratuses, such 5 as are %%;ead known f t he produgtion of
packagi ng e EILAT 5L h TR t CONESET e Bt al ST G RamSEEAtuntRum i s
particul arl ypypoedesed| pycaeansd @it phynmeags teChaiigeetsed dgposétwonk |f the
shadow gask 1ias i afleguate i gkpess, Luenvanky &l | 9he causEagsngscurs 10

at the edges of e cutouts correspond e antenna structure. The
shadow mask Teb@re®eiPHe tRARSH of Ot he OEGANET vEFPPLEABPAPFLagSIn, Shfice the

al um num | ayerakahi beesevaind Wy eRsiddy alnddifl £dgas Obet Nersdadew mask,
and the alum num | ayer | ther%fore not. . .
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.



15 lifted off the carrier. A mcrochip can then be adhesively bonded to the
packaging filmw th an electrically conductive adhesi ve and connected to
the end of the antenna structure. Contact with a mcrochip can al so be nmade
wi th a nonconductive adhesive, if the 20 contact is produced by appropriate
bridge structures (bunps ) . In a further producti on nethod, the negative

i mage of the&f’ine'; enpa iiggl[airgt ed ocpto t he car Eireglvm'ith a}water 55 sol.ubl e
varni sh. A suitabre RArEFTES d5 VA hFsn™ 5 f-or ef‘arﬁ) L Brﬁ ?§ﬁ%f1i'c

al cohol, sucHrastlpb$ yeaael dincaltblitiomsutdabhe prdiastiing privicgsscas, béor
exanpl e, pad | Nt 09. I t.hi ckness of f V. ish fdlmi ut 2
umin this c%éﬁ#é?hgyﬁﬁ%ﬁ%%? 3§Q§§pa$a¥%§%agg%£né;énotqleﬂéggggggent
met hod, t hen dhayRqERY i3 el @3 hePopyMeisngl $ e@RSioques , bPorurslengiiaodf teet

f1 exogr aphi € o fIAMELa PLY NEBGYr 806 Bolgmitisl Al Y Lok Apphigagion of
the mask. 35 In a manner anhal ogous t0 the use_of a shadow nask,
vapor - deposi thiRenst. tGetEPRm Witch alunPRGRLFY1BKen YT QUPOLYEHS a

sufficient |aysfe t i ckpesg ofjownordmdd vei 400, BMYHEN t Riss Case, 188dedhe

i nconpl ete coverage of the edges during directed deposition of the 14
nmetal |ayer i“&e%}"alrﬂaalg]ébusfaxgirﬁg\gltyhe RegBs¥ar yar&feaPSPdHFtegck 3751 he
printing nedidffdcx ipramt ded and the nmask can easily be separated again.

Si nce thf al um num does not adhere to the varnish layer, the alum num5
which is grerely weakl y adsorbed thereon can easily be renoved with water
(what is knowlszs theckittbdef psoeessixtiurengpfa pabseqlere rmarsemippkt ep.
Fol | ow ng the.rq4 nsi g,tng_:&, t VECTaly tr i h i-ned t he
desired poi nt(:?a.ndA %u stl nti al i(;{rgvaiafn.ta e?tiocggﬁog(%%pa?%% %Byﬁgitﬁg%%et od
descri bed ab&he Byusenerl shestosr asktypesa considerabl e increase in the
achi evabl e resolution. In the case of |arger packages, the filmcan al so be

15 struciured by known nmechani cal nethods. The structuring can al sqQ be
carri ed out Et?rl%/ﬁ’ggea FAPhEREr HRPoBRERBA2Pr 0déseS I'—lin}H?éftérgr@: d&?aq |r§)}1e

produced fromomgaunderuded eexil bibi gbolds didillele tufd & radra reart Xk ol &,

hydr ocar bon r{DnorrgrgérThetfi | m mat eri aé conse uentnl has a con;i detr aebl y
hydr ophobi c chiar att er” I\/an%/ tﬁBSErSf pa??%?% and™§ apaﬁ'otri cufar, gfso

met al vapor s cangugdsorhedt prafuerentarpliedn hydr ophobi ¢ surfaces, since

t hey thensel ves have hydrophobic 25 properties. By neans of applying a thin
| ayer of_a hydrophilic material to the filmto be printed, for which

pur pose, 29 n B&r t +8ul RRYBAFYABESYpr BVaBAERPNSpol&r BR®UpETBIRA LRI tigh] e,
such as pol yghayedal Lob6! a PehyRasy! afttiscror efellbsbeses hbeldepagiddeon of

al um num 30 2n thelgse regi ons _gan %e revent ed P% aw%hem' cal %%sg:hase

deposi tion pf8cdss g '+ FRPESeffe & GHT DRI S hEWAS by 2 FIKSFad YRGS
Hanpden- Smi t kanTh&eChemcdtosedof ast alt r@vigpotiteasy - WGHHIG04, tHeSBRol low

3-527- 29071 Qpopage 4pd. c135s TREskAMUA L ALl Ndekfel Ne sl VeI perm ts
a considerable reduction "in the production costs and may be produced

wi t hout 4fi f f PBGI By SHPGRSMIRAL YRl pF od@E8edbarte&dp @géétaig@ SRPsts al
fabrication, fbResekample 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 is 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 1liguids, there is in any case the



15 having to be nodified only slightly. The advantages of the | am nate
according to the invention are summari zed once again in the follow ng text:
5.a) the costs of an additional netalization) which arise fromthe separate
construction of the antenna, are avoided; b) the costs are reduced
substantially to the costs 10 of the chif® and the costs of an additi onal

connecting ste | N whi t chi p.i dhesi yel n f.Q. .t am nate and
connect ed totr}{ceeéan %ng&ét Eggt %rp%foi"}%t%%éa%?g%ﬁggcg%%bsel%fl&pﬁ%ld at Egny
desired poi ntesweri®e t hehpackhyeadyt knopossidddstfwifs phgkagesy whiaht ennas
to be provided,gn Qne package 0?5%895‘3 yhenna. Ha g rhﬁ&esér?ryo{c Gehe
el ectrical function of the transponder; the antenna density nere Ras to
be adapted tdaureesizecon the gricqeedo fyrther afferfitrtad beaebagegured

to be very '%&%r&ﬂﬂtﬁetéh%r@“iﬁ@eﬁlﬂéﬁ?eﬁif bhe a%?ix%‘f:tr_ita(tebeaﬁgéﬂﬁéf'eq

Is avail able; 25 e) the layer thickness of the netalization of the filmis
general |y | oBLBHEW YRGB HLIEHERS br ERe BREEANAWARFch are produced as
a result can be bal anced out by broader conductor tracks; 30 f) in the |am
i mredi atel y behind which inpairs the since the antenna the | am nate gnd 35

| ami nate: nat®Sfccof aFhi™Po HFEIFRAT | oRSSthe FWETRa t FEFES s RS
met al i zati on (Rfoqusopes t bee obatheaREyl Dt sdbeht icomustie@yral constisuent

part of 43 "Byl hendegs o, . e dunber AL tun e b
efficiency ofustdik zoupl pagkeigeentryyaarfbadsredfor el f heheeddimigadisstddce or
the reading i'%gf&rniéa}ﬁlé1)t$)yog§88ﬁ.°f 'tﬁ?Q@énEépﬁﬁkﬁfﬁﬁ nt R rgsonant 5
behavi or can lbe | nproved, It belng posslble for one e.ectroge to be forned
by the |ami ngxe/gen 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 1in 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 f£ilm.
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



The invention wll be explained in nore detail with reference to the
appended figures, in which: 10 Fig. 1 shows a radiofrequency identification
| abel 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
whi ch has been produced fromthe | am nate according to the invention, and a
transmtting.an agﬁfﬁ@' VL8G9, Geu) £8 arg, dc%]tto%téo pecidhendi shange. Fig.
1 shows a radjofr quéncy Tdent| 1 cation 1abel accor Ing to the prior art.
An antenna sThecteesivieouing wpcewoard pir d0Gy-of 20@r nemi s ipmaledy to a
25 flexible fihMedapili ChhBSEEKES Bsmbn&ed bh Clodedh®ionlNes endsydie ddis,
antenna structure 2 are conductively connected to a silicon mcrochi'p 3.
The two ends28fIVRESCafPENRASS CORCAT e QR Id¥hnect ed to each other via a
bridge styucture 2a. The carrier layer 1 can be 30 provided w th adhesive

| ayer on its_rear side, in order tqQ be able to fix the_label .to .an object
to be i dent: FRod BAACISHIAT &Y aPFFEEETPRe STREHBENS: (GEt 0RE 4 TR Ga]

produced sepaeabetiyngndd heReafifdvedt: faon t henf iinBckmabieompr eduetieon iof such

| abel is th f 35, licated. Illustrated in Eig. i had Kk
3 whi ch can BECTSE0%: BRLERe bt GRIE T A Y nebSieelng Spr SRELARTRI e
| am nat e accstduogutre.t he Vaweotsoni tdihe shiaddwfirastattion 1Akponpr itdes
had i LBRanGdd | 5t Lot NG i
Thiroduddd | pradrrt  CRArAiRdd M EALSEARIBEE hd Mol LPUEE ORHAS (e
The openi ng 6nformaspends cegriled t urfir of exaro k@it ehviget ooe Progcdsent ed.

The shadow ngskckhergitd €o¢onsihd #h€6uReNeFUI B SAIHE HER OTadde cat enna
to be producile.é‘j]ic Packaging filns are, for exanple, vapor-deposited with

al umi num fromtfe gas phase in the roll-to-roll process. In this case, the
shadow mask 4 is placed on 10 the filmat previously defined points. If the
shadow rI%sk %onggﬁis of a maﬁnet#zabl e nateri ?I tpre shadow .mask. can, for
exanpl e, %be Rt Pty oPt heCH i Afgnt i SRFPE TR al T i 55t Ren
vapor - deposimedroahdpt hehfichm dwer damakeint i ref susfacaget hesirgeonshes

shadowed by ect | f t S W 4_ ¢ enmi i ee of
al um num Foﬁg?gemgﬁgg?ﬁec%%%%ﬁ%g%&i tgllgrn, g%q%l u%émo% he%gﬁjﬁgavét{nngﬁ 4 1is
removed fronvehé-daveheredf anfle HHAGHHEGR™. CIS B crBRhFPrEGRPPREANEAY

adhesi vel y bppged opd:0ridel LRI @rIReIde 20nSURie@chiY thst Basaigd of a
conductive adhesive. Fig. 3 shows an application of the | am nate according
Lo the PRventt oRFE8RACp HEREGERARTE Ja e e frpr T URS SEORPF RUB S Ofayer of
al um num whtkibsi sypevernedben porediedi des bhye &f doatdelayer O&dndoamsehe ot her
side by a plastig. j ded ] | unj | a i rea 8.he ich an
ant enna stru%turrglcgfclg@}f%r nédt[%édc:csnecﬁherﬂagl%{ﬁ nu%n%ﬁglerﬁ%‘f%é an?é%%gwﬂ
structure 9 Feckonhegyecdanoadsai Beowtsiesl-10 i n which, for exanple, date of
30 manufacture, keeping date and price of the consumable article contained

in the gckagﬁ are stored., The interspace 11 between turns, of the antenna
structure 9 SAdOBEERed? tHPEAY@nhAaSst WIS SFRATHECST HRF RO | AFer
surroundi ng i1deallabheagesubi Lifednvdledtraxy@etapacitor is provided,

which i1s electrically conductively connected to the
antenna structure. The capacitor improves the resonant
behavior considerably wvia 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



35 inperneabl e layer. For this purpose, a film(not shown) of an

oxygen-i nperneable materi al can be adhesively bonded to the antenna
structure. Via a transmtting and receiving installation 12, by neans of

el ectromagnetic radiation 13, data can be read out from 18 the mcrochip
10 wi thout contact via the antenna strucwre 9 conducti vel y connect ed to

the m crochi Hfé?"eat | 8%a%fb treeradd_i nt jo C?T% d. g gghl pFu‘lr'IE% nsm tt| g and

receiving ins Can, for- connecte tehe &sh
regi ster of effupéeemayketlsd ndepel:edSt @nretaldet laeze!atoef dmefreaﬁt loeoil.

i or ochi b. HRMEVRIECi L ofR0 ahagube 4 tierkl0od BhodEt1on;L Beand ddhere,

for exanple, rea he date of nanu ure product
or the priceopaidieRe tben épderitpono. of 1ghe sten@ﬁ-’gd’espgfnat shigbarrier

| ayer 2 Ant e@?@qﬁ%ﬁé%g%ﬁ:}?argghéae &3 li%tsur@f@lMéﬁ@ﬁh' P fhohadewgrask S

Shadowed sectjons 6 enin | ectrode 8 Area 9 Antenna structure 10
M crochi p 11tP6I ¢REPCE2ORr &rﬁsrﬁnﬁqﬁﬁr@ P r BBRi IRRERPASEAFREEHER  15he

El ectromagnehi gheadi @kreON the reading distance and the reading

integrity that can be achieved.

10 During the maximization of the number of turns, care
should be taken that the structure within the antenna
does not become too small since otherwise, because 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 balanced out by means of Dbroader

structures.

The production of the laminate according to the

invention is carried out on normal production 1lines,
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 wup 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



20 Patent clains 1. A packaging material in the formof a | am nate which
conprises at |east one carrier layer and a 5 conductive |ayer applied to
the carrier layer, conprising a mcrochip and an antenna structure
conductively connected to the mcrochip, {4t being possible for the data to
be interchanged w t hout contact between tl%e m crochip and a transmtting
and 10 receiying station,,wherein fhe §ntenna St ucturethiast a cgnstituent

part of the E%ﬁdl?&‘tcle\fég I%%/’élpj.‘mil.n iich p Skggei“}?g teftal "8 cPa %E(F]Ien claim
1, wherein adesveedn@itgmnai stappitwte t ranacns ectr | thél ysd&icmmdwdt i ve

| ayer. 3. T | NG .nvpt eri as.glai in [.m e_coverj. | ayer
consi sting gﬁagﬁ\%\gﬁgé_ ?felpe 1 enf‘f%t%é%sgl 82%8 4.&@epp%e&%%%%bgl¥nayé??lal as
clai med in onkuminehail®s darvigd wWhdr eidingeknewnarPoRpRsees, sach east

in some gections, <A hRYeLaol 1afbuRxYeep: Imer Beaklie cBherd &l padkaginghe
packaging material as claimed 1n one of clains 1 to 4, wherein the

el ectrical | yneopgialsve |Bher danashiomt Ofeddte oRetast al Lo eFample

packagi ng ned ghhehuds @ MRo-d nowl & 19 5, pdes@i  hedmtada | ol ugyhum 7.
The packaging material_as claimed in, one of clai 1 to 4, wherein the
el ectri cal | y"@¥p8ulEi VBI85 ggeEBﬁt'L&ilH?'at J?gaggeor?é"a&ﬂ?ﬂﬂ??%eﬁérsgani c
conpound. 8.adhe&dpackagi npidkhesisal wBerclaiPdsliglenecotreebhgemdctutrs 7,
wherein phe carrher Layer 15 Pehl! dPoliol SRR cbLkEsIBhE 1@l - tne?t 5 10
antenna structure. The shadow mask can then be taken
off the carrier very easily again, since the aluminum
layer can be severed very easily at the edges of the
shadow mask, and the aluminum layer is therefore not
15 lifted 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 varnish 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 wum 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 a manner analogous to the use of a shadow mask,
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



15 9. The packaging material as clainmed in one of clains 1 to 7, wherein
the carrier layer is built up froma polyner. 10. The packaging material as
claimed in claims 1 to 9, wherein the lamnate is fornmed into a package
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foodstuff. 11. The packaging material as clainmed in one of the preceding
cl ai ms, wherein aglr‘Fil nf or mati_o rier i rrovi ded which is conductively
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(13. Ié(?/qg/‘&( ; 2]_Vyiq-u§fy{. T é%(/q)% ?b%,rEbgze(l%{%z( )3y 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 £film to be printed, for
which purpose, in particular polymers provided with
polar groups are suitable, such as polyvinyl alcohol,
polyacrylates or cellulose, the deposition 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 3-527-25071-0, 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
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the lamlnate according to the invention are summarized

once again in the following text:

5 a) the costs of an additional metalization, which
arise from the separate construction of the antenna,

are avoided;

b) the costs are reduced substantially to the costs
10 of the chip and the costs of an additional connecting
step, in which the chip is adhesively bonded to the

laminate and connected to the antenna structure;

c) the antenna 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 of the
transponder; the antenna density merely has to be
adapted to the size of the package;
20
d) 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 result can be balanced

out by broader conductor tracks;

30 £) in the laminate according to the invention,
immediately behind the antenna there is no metalization
which impairs the RF properties of the RF-ID-label,
since the antenna is an integral constituent part of
the laminate and is not adhesively bonded to the

35 laminate;

g) the number of turns can be increased as desired

within the available area, which increases the
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h) by means of additional capacitors, the resonant
5 behavior can be improved, it being possible for one
electrode to be formed by the laminate.

The invention will be explained in more detail with
reference to the appended figures, in which:

10
Fig. 1 shows a radiofrequency 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 separately 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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correspon s to the turns of the antenna to be
represented. The shadow mask therefore constitutes a
negative structure of the antenna to be produced.
Packaging films are, for example, vapor-deposited with
aluminum from the gas phase in the roll-to-roll
process. In this case, the shadow mask 4 is placed on
the film at previously defined points. If the shadow
mask consists of a magnetizable material, the shadow
mask can, for example, be held firmly on the film
magnetically. The aluminum is then wvapor-deposited
onto the film over its entire surface, the regions
shadowed by the dark sections 5 of the shadow mask 4
remaining free of aluminum. Following the wvapor-
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
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
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
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 aluminum
layer surrounding the latter is filled with an oxygen-

impermeable layer. For this purpose, a film (not
shown) of an oxygen-impermeable material can be
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



10! 73" 10%&' ()-T: :

- <=>}[9r P1O! " " Y 10%4H& ()- O x* " Y" 10%4H& () - O " Y" 10%HH& () O s! " 10%H& ()-!x&
y3" 1094H8 () - 10%4& () - >>T?U?V2WP) @ap\ : 0! | ~V10%C X" & ()- "1 110% " & ()-s!e! 1
0%"& ()-s 10H 10H
10Hy 710948 () - " Y" 10%&! () - O@AaAdA8BDCnGBX9~\ :0°93"10%'& ()-m
I x* 93" 109%K" K" & () - m|93 10%" 2" & () -

0, - | 0, 0, 0, - -
Lo & 0 T Lol IR PR RIEL LIRS O--S
10X" X" ~° &3+§tﬁﬁwui<é&9():ohd&at3vm%o dm&ie@téaﬁsw tBephpeeoEhiBGIA, | 1J ?KKw

P30%002 () -1 2EPRBEk: 1Tk ARMERD! T Gr B a0r i SRS R 1 '15%?5
;25% Z) :&II\/I 100@1'140009(1@1)‘01119 33me@bka@om 3B2 10%&50& (SorVNEeRaRRQEQWUBRILO! |

" 10%08& -lo onggsked, 52 1 FEG000dP ) AT 1 eSE (3 TIEFIBYSE () HPaqarsss
SSTr S10! m 1owﬁ(sz)r--smo%c&a@) toeo dobs 10v¢ ° fPmMOvke®’ (Jpicrochip.

'Xa/ 3" 10‘V@08H&Qzevér10{?;0é‘aﬁ) 1EUV\A'eX>9£V@@dSl@A'~V 13oé19c/§‘ 6h-line and
194006 & ()- 11> nt T00&EE ()-- 1} nt TOU& ( --l} )~ L M 10% () - YXZ'[a

[b[ c[f[<\rPlERerg(3" ie%f%m:?&()r % %5@ 1@b°ut the date "of
manufacture, the type of product or the price into the

10 microchip 10.



10°10!s63"10%&' ()-s'y v(3"109%& () -
\C]]#M" _  wWU3P10!'! " @F" 10%.L& ()-s! @BF"10WV& ()-s! @BF"10% [ & ()-s! f3"10%
v()-TH} fm 109%L& ()-m " fni10%.L& ()-m aal b} b~bbbc~_ @!! " @, 10%&' () - &10%& (
)- 10 10 10710%& ()- @610%& ()-!~ @F"10%>& ()-scccZddeew3~ @!!s’'y
Z"10%+& ()-Y !y Z"109%00& ()-Y !y Z"100%& ()-Y
73"10%' ()-!~3"10%& ()-!&L!10% () -ef g(ggbh6h7h8h}~SH=0!!s" 10 10
1099109%&' ()- @/ 109& ()- kf/ 1094 & ()-!'kf/ 10%& ()-!]|yl (3"10%& ()-8h;
hhi.iii} ?SkEer13f @C3PIRAFIOREUR ()-S!° ! 10%& ()-!
F109&' ()-109%& () - @10%& ()-ii>jjkl meX9SH=0!"!" @.$3" 109&' () -
I 3"109%HH& () - ! "1009 () -
@53 10%H (), @93 10009 O
2 Antenna structure
2a Bridge structure
Microchip
Shadow mask

Shadowed sections

3

4

5

6 Opening
7 Electrode

8 Area

9 Antenna structure

10 Microchip

11 Polymer

12 Transmitting and receiving installation

13 Electromagnetic radiation



1 S3" 109%& () - ! S3" 109%& () - TL0%& () - @PnQnRnSNVn' 0- p2g~\: 0! ! I~ " 10%& () - !

& ()-1"10%& ()-f10%& ()- 10 10

""10%

10L910%: ()-2q7rkrstusvzX6~\:0!!1] " $Z"10%& ()-!} " $2"10%& ()- ! $Z" L0%: ()

10::
10xx1xAxux
F& () - GSlO

h

Y$7" 1098 () - "10%x& ()-! " 10%& () SV E&Y' V¥ vvxxxxr dVH! | $Z" 10% 10:
‘Z"lO% & ()- 1Z'10%& ()- , 1% & ()- 10 10

10: : !

VH | IﬁZ"l 10% & ()-G 10%k& ()-G 10% & ()-G 10%

ﬁn( Cf(fb}

10% h& ()-G

10

15

20

25

30

35

1. A packaging material in the form of a laminate
which comprises at least one carrier layer and a
conductive layer applied to the <carrier layer,
comprising a microchip and an antenna structure
conductively connected to the microchip, it being
possible for the data to be interchanged without
contact between the microchip and a transmitting and
receiving station, wherein the antenna structure is a

constituent part of the conductive layer.

2. The packaging material as claimed in claim 1,
wherein a covering layer is applied to the electrically

conductive layer.

3. The packaging material as claimed in claim 2, the

covering layer consisting of a water-repellent

material.
4. The packaging material as claimed in one of claims
1 to 3, wherein the laminate comprises, at least in
some sections, a layer of an oxygen-impermeable
material.
5. The packaging material as claimed in one of claims

1 to 4, wherein the electrically conductive layer

contains at least one metal.

6. The packaging material as claimed in claim 35,

wherein the metal is aluminum.

7. The packaging material as claimed in one of claims
1 to 4, wherein the electrically conductive layer
contains at least one conductive organic compound.

8. The packaging material as claimed in one of claims
1 to 7, wherein the carrier layer is built up from a

paper-like material.
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encloses a hollow space, the hollow space containing at

least one foodstuff.

10
11. The packaging material as claimed in one of the
preceding claims, wherein an information carrier is
provided which is conductively connected to the antenna
structure.

15

12. The packaging material as claimed in claim 11,
wherein the information carrier is a microchip capable

of storage.

20 13. The packaging material as claimed in one of the
preceding claims, wherein an electronic capacitor is
provided which is conductively connected to the antenna

structure.

25 14. The packaging material as claimed in one of the
preceding claims, wherein the antenna structure has

turns.



