
;e3evzs  .6 6&TzKR310 July 2003  SURFACE PRINT RFID-TRANSPONDERS  The
invention is directed to directly printable and/or writable RFD
transponders which can be used as labels, tags for transported goods,
identification cards and access authorisation cards  The use of labels as
remotely readable identification tags for baggage items is known. These
labels comprise, for example, a flexible substrate on which is formed an
antenna having a transponder circuit chip, and adhesive films for joining
chip and antenna .n the 10 region of the antenna contacts and she chip
contact and also between the transponder, the substrate and a protective
sheet. ,A label of this kind is disclosed .n EP-A-595 549. From EP-A-704
E16 an RFID transponder is known, having resonant antenna cell and a
circuit chip in electric connection thereto. 1~ positioned at one surface
of a flexible dielectric substrate, formed for example from paper or
flexible plastic. The transponder is provided with an adhesive layer on the
surface opposite to the surface with the antenna coil for adhering the
transponder to an object to be identified A peel-off protective sheet
covers the adhesive layer. ?0 DE-P,-38 07 936 discloses an electronic theft
prevention system which operates with a transmitting frequency in the GHz
range (approximately 2.5 GH2) in order to allow the dimensions of tie
passive security element (passive transponder) to be small. The passive
security element is combs red with the goods label to form a unit . This
security system :mown from Dc-A-38 07 936 makes use of a stationary y means
described in DE-A-40 02 738 - for registering and idenidentifying mobile
passive radio recording chips, which allows information to be stored .n an
addressed passive radio recording chip and allows information stored in
such a chip to be interrogated at any no?nt in time, all in a 3U controlled
manger. The fastening of the passive registration chips to letters, packets
parcels or baggage items is described    10 July 2003 2 U~_A-~,~9.,.290
refers to the ,mass ;roduct~on of rle:;;ol- planar r=scnantci rcu ~ is
formed on a polymer sheet as support. T~,,e ~;~~:.~1 ~ ~ i a,~er l am ~
na'~shas sections which can be prov,ded w~ t7 op~icall ~~ readabl a
n-~f:~rmationby printing. The ~mult~layer lamincte has a contact adhesive
la5,er5 covered by a release paper.In the case of the known labels orc,:rds
with ~~IDtransponders, which have a care ~ er sheet with ci rcui ~c^ i p
and ~n~enr,adi sposed thereon, the so-ca 11 ed r~i 1 m transponders are1
am; hated ;::et~,-;eenan upper 1 abel maters al comer ~ si ng paper or a
pol ymer; ~ 1 ^~ and f urther10 layers in order to protect chip and antenna
againstdamage. Similarlom~nate structures are also known for entry
cards,travel cards andattachable labels with RFID transponders. These
lam-~nates can be pr~n~edcn the front, and optionally on she reverse as
well,using processestypical for the purpose. 1~ 



The object of the ~nvent;on is to simplify the construction of labels, tags
for transported goods. identif~cat~on cards, access authorisation cards and
the liE;e each having an ~FID transpender with an antenna and, connected ~o
it, a circuit chip so as to permit their more 20 cost~effective mass
production. This object 's ach~evec by means of RFID transponders having a
printablesurface, having a polymer filmas the carrier for at least
oneantennaand an adhes~ ve 1 ayer Coveredwith a protect ~~,~e 1 ayes as
cover1 aver.characterised .n thzt the pr~ntab'e surface ~s Tarmed as
alGyerc~ompr~s,ng part~culato pigmen~.and `~~nder, which ~s disposedon
oresurface of the polymer filmand ~h2 adhesive layer covered~.;
ithprotective layer as cover lwyer is d~spcser on the sur~cceof theD71
'~'~ler ' i 1 m '~.'h i Crl 1 S ODDOS' t~~0 t~'i2 pr'. ri'C~b I a sun i
aC2. ailt~ ~ile nl=jD,0 transponders each compr~s~ngat ore antenna am a
c~rcu~~r_ ch~o e~ectr~cally :on netted therato . the c~rcu~t ch~p is
raster~ed t tie o rPolymer film.   10 July 2003 3 The pol~~rer filmswhichi
are suitableas carriers ~:n, forexam 1 a , pbe pol ester f ;, films. p~ ~~
1 r ~ olyr,n~l ch o i~e fis , po i ~~c i a f i,~  ~ 1 ms 'm(polv-propylene,
polyethylene),poiycarbona~e films, nolsst~rrran2 films,polyamide(films or
celiUlOSeaCLate iiims. Tnecarrier films h,a'~~e athi cknessof prey-erably f
rom ?0;um to 820 ;:am, wi th;~arti c'u 1 ar preference from 36 um to 100
um. The carr; er f i 1 ms can be transparent or opaque and can i f des i''d
ila~;e micropcrcus strUCtUre. The carrier films may `or ~he~r part alr=aay
be of printable and/or writable configuration. 10 In Order to form flat,
especially rectangular, RFID transponders an antenna in one or more turns
made from an elecL,"1Ca11 y conductive material is applied to one or both
sides Of a carr~~r film made of plastic. The antenna is formed en t`-a
dieleCtr~c polymer carrier film by means of customary measures. The antenna
has antenna contacts 1~ ',~~hic,h are preferably arranged on the carrier
film in such a way as to be delimited by the antenna coil. The antenna
turns) has (have) a ~hickness of from 10 um to 50 um. T'ne circuit chip,
which is likewise fastened tc the carrier film, has r~irst and second
electrical chip contacts in front of an inner ?0 zone of the chip surface.
and the aiectrical connection of the chip to the antenna is established
preferably by means of electrically conductlvre adhesive which is arranced
between the antenna contacts and the chip contacts. Preferably, antenna and
chip are arrange~~ on the same side of the polymer film. This is especially
preferred when the carrier film used is a pol~~rer fi lm w;ricr~ ,s for its
pare cr~ cirectiy printable dericn. in princip-e. however. Cntenna and
clrc'~liL C"ip and. if d2s1^ed, capacitors car. also be arranged on
opposite sur-aces of t!ie carrier f~~lm. Try this arrangemenr the
electrical connection is roade through the poiy~er fi;rr~ 



~0 The printable and/or wri;.able layer of the invention is pre f ~rabl y
arranged on that sur face of the po 1 ~,~mer fi -'~ m on wr'~i ch there
10 July 2003 4 's n0 ~ch .p. T!le ~:JI' iCitcGl'C%'w'rltab~ a 1 a,fer C~r~
`~'.)? ~C~r,;~,~l.iC 'C!, ~1 s2 SC ;~ i tr ansoar ent. 10 1~ 20 ~0 The
pr,ntable layer 'contains finely :~iv,de~' pi~~ments, eXcmp i 2s ba i ng i
norgan ; C p'1 gments Or T-1 1 i ers , SUCh :.S ~C~O1 i n , C'1 C-~ Ufil
caroonzte, s~l~ca. s,licates, alumna, ~lum~nium rvdrcx;da. ~~nc oxide,
baroum sul phate , to i c or m~ xtures thereo f . I t ~ s al so poss ~ b 1
e, i'lo'vde`v'~?r , to use t!~e orcan ~ c po i ;.~ner a ; gments known f or
paper cog ~~ nos , a 1 one o r ~n combl!'la~lCll Wltf'i lr~orgar~lC
plCmenLS, iGr t~'e pr "nLu-h.'e layE'1'. Examples of suitable film-forming
binders for for^~~,ng the layer and fastening the pigments to the c`rrier
film are polyvinyl alcohol, polyvinyl-pyrrolidone, casein, starch, starch
deri',rat~ves, styrene-malefic anhydride copolymers, and also the customary
;.~ols~er 1 a ~~ ces known for paper cog ~ ~ ngs , such as styr ene- ~~~u
tadi one c~pol yr~ers . styrene-acrylic oc~d copolymers, and acrylic
lat~ces. In principle ,,t .s also pGS5lble to use m-,xtures ot~ soluble
binders with one another or lat~ces with soluble binders or mixtures of
lat~ces. It ~s also possible to use solvent-based coating composit,ens,
with nitrocellulose as binder, for example, for forming the printable
layer. The rat,o of pigment to b~nder ~s chosen so as to ensure adequate
adhesion of the printable layer to the polymer film; however) the layer
still has suff~c~ent porosity to be read~~iy printable. I n genera 1 , from
5 to 30 parts by wee gh t , pre f erabl y ~:p to 20 par is by weight of
binder per 100 parts by weight of p~ament are suf~ic~en~ to form a
print~5le and/o~ writable layer of sufr~~~c,en~ s~reng~h I he ~r i ntcb I a
1 ~yer m~Y Turt her i nCl Ude Cus ~o~,T~c'ry aux,l'~-:,r,es, such as
d?spersants, deioamerS, crossiink,ng agents, adhesion promote~'s,
th'ckeners, dyes and UV stab~l,~sers. The pr~ntaale layer prer~erabiy has
an apol?ed weighs (drv! of r^r:~m ~ g~'m' ,-.o ,0 g; mz. ,c referably ~~rom
~ C; m~ to 20 g;'m=. In one embod~menL of the ~nvenLion it ~s further
~ccss"ble to arrange ~~etween T~h:e ~~arr ie~ r~~ lm a^d the pr ;ntabl a l
aver Gn , n~pr i ayer which l~kew~se compr~s2s particulate
p~gmentsif"~llers and binder -he   10 July 2003 



J lnterl af2r lnCreaSeS the QpaCl ty of the total 1 ayar G11 t;;15 ~ld~ ~ ,
~~;5 Car r 1 r f i 1 m and flay a i 50 haV2 ~n ? nSUI atl ng eTfOC i. 1','1
~h r2S~e'~ i. to hea t , Of" bare ; ar prCpart i OS for ml gra ~? ng COnStI
tu?n t5 . i n ~~(' 1 : iC i ~~ i 2 , the f1 lm- fcrml rig b1 riders and p ~
gments used ,~or the ; r,terl ayes r.=;;!; 5w ~~le same as those used for
the printable layer the -~nteriayer ~referao:ly has an applied weight (dry)
of from 1 g/m` to i0 g; ~~~'. In or"~u~r to ~ mprove the adhesi cn of the i
nter 1 a~rer to the ~~;ol ~,~,er f ~ 1 ~~ , t'1e. inter-ayer may also
include an adheslcn ;~romoter .n udd~~;on ~:~ ~;ne customary auxll?aries
and additives, or the polyer film Itself ~.an have 10 an adhesion-promoting
surface finish. In one embodlmer~t of the ?nventlon the prln;,abla ivVCr 1s
designed as a heat-sensitive recording layer In this e;r5odlr~er~t the pr 1
n~ab~~ a 1 a,yer Turt her 1 nc i uses dye precursor co~~ pound ( s ) w;1 ~
ch whe^ exposed to heat reacts ( reac t) with a sui tabl a act d1 c partner
co-~p~cunr~ 1~ to r~crm a colour, and one or more meltable compounds, such
as waxes and customary aux?liar?es. On exposure to heat, the meltable
compounds are Intended to assist contact between the colour-forming
reaction partners. In another embodlmenz of the inVenLlOn, the pr~ntable
layer 1s designed as an Ink-receiving recording layer for pr?ntlng by means
of '_'0 the lnk~et process. In this embodiment the printable layer may
ccmpr:se net only plgmer;t(s) and blnder(s) hut also, preferably, cne or
mar cationic compounds for fixing the dyes of the aqueous/alcohollc ln~;s,
examples being catlon~c acrylates, acrylamldes, poiyd-allyi- r~methylemlne
chloride, polyallylamlnes, polydlailyla:alnes, poly?m?des, quater^ary
ammonium compounds, and further auxiliaries ,.cmmcn 1n r~cordlng layers of
this kind. Owing ~o t"~e presenca of Finely d,~~'~ded pigments and b?n;
er(s), she printable layer can Generally also ~oe prln~ed by nzher Cr1 ni.1
rC teC,nn 1 qUeS i.;',at Can be pe^TO"me0 On demand, Si.JCh aS thcrifla I
~l! 1=ranSTer pr1 nt1 nC , 1 a5er Drl nt~~ rig , mCgne~Ography end dot
ffiaT''1 X 1-he pr~n`abla 1a_~er can also be printed by means of
rlexographlc, rffset, gravure and screen printing techniques.   10 JUIy
2003 5 Tire par~;cu'iar advartace ~cf tr2 d;r=cti~,~ pr,n~able ~.r_D
transpcnders ef the ,;went~on is than They can be pr ~nt~d c:lrecyly as and
When requl r?',~ Usl n~ commerce 311 j~ 1 n t,"OdUCed r^.r' r:tar 5 l n Or
dr tQ form, on the surfac, optically readable lr:forma~lCn ccrrespcnc-ng t0
t.'12 des i red end !.:se as a l cbel , tog , aCCCsS aU L'10r1 5a ~ ~ Gn
Card Gr 1 G~enT. i f l Cati On Card i^ paral 1 el , the Same and/or add i
t~ Ona i 1 n i ~CriTlo ti On can be scored In the circuit chip in
recallable norm Cn ~"e sur ~~ace oppcs? to Lhe p rl rll.~b~ C '~ a 1'er ,
~"e cart ; er film has an adhesive layer. The adhesive layer can have a
we,~ght per 10 uni t area of from .:~ g/m'- to 30 g/m'-, preferably f rem 5
g/m' to 15 g;~m'-. The adhesive layer can be formed from commercially
c.~s~omary ho;.-meet adhesives or customary lam~r~at;nc adhesives,
especially 1f she cover 1 aver i s to be 'astened permanent i y to the cam
er ~~~ -~ m Tn th ~ s embodiment of the i nventlon the cover l ayer used l
s paper or card or a 1~ polymer film, In order zo enable the printable ~=i0
transponders to be used directly as iden~~ficat~on cards, access
authorisation cards or tags. The bas s weight cf the paper/card for ~he
cover layer is selected in accordance with the card rvg~dity requires Tot
the intended use. it can be frO(Tl 50 g/m' to 250 g/mz, preferably from 70
g/m2 to i%0 gem`. ~'C In another embodiment or~ the invention, a
self-st~c.E~;ng adhesive is used to form the adhesive layer. c~xamp~ es Of
5;.'1 tabl a presSUre-sensl ;,l Ve aGheS i Ve5 fur f 0r"11 ng a 



pressure-sensitive adhesive layer are pressure-senslt~veiy adhe~'lng
aqueous d 1 spersl Cns based on act yl i C aC i d, aCr yl a to ( eSTerS 'wl
t~'1 C,, LO l,g ~ i CCh01 s ) and/or W1 t!1 aCr yl a t2 (es Lrs wl t;l , t0
~s c I CChO'i S ) ~n CODO1 Vli;erS theta." f 'ri'l th v i ryJ~~ a.Ceta ~2 ,
aCryl 0~'ll trl 1 a , dl aC ,.One acrylamlde and/or crossllnked comcnomers
(e c di'v~nyi~censane a thyl one dl methac~vl a ~e w-, t h and ',~ 1 thou t
mode fy` ng rest r~ dl spot s ~ cns ( hyOrCCc rbun "2s l ^s , ,'~. r ~f 1
phenO I '"?5 i'''s , L2!"'?~ne - ~he"10~ "p5' I~'s . ~'e La ~i) pl nerve
res'~ ~s , rcsl r~s , methyl syrerle-''~'i nyl tCl Uer~e resl ns) , acryl
ate pressure- sense t,~ ~~'e adhesl ves ~ n sc~ a ~~ _^.n . n ~~~raan~ c
sol vent s wl th , For example, rcs;n triglyceride resins or hydrogenated
rosins as ~ac~;l~ler   ~ o ~~iy 2003 component , aCrJ'1 J teS derl Vatl Zed
by Lop01 n er 1 S~'vl ~'1 ',~'1 ~;1 bl fUll~:.i.l Cna~ monomers , such as d
i vl nyl benzene or a thyl ene d 1-~~a ~~~acryl ate , or L,y
;.opolymerisation w~~h U'J photolnitl-~tors (e.g. b~n~oahenonp groups),
radlatlon-CrO5511nkable pressure-sensltlve hot-`i~Clt ..dhc'SIVeS be52d Gn
ccrylat2. pressure-sensitlv a hot-melt adhesives based on
lsobutyieneisoprene) isobutyl2ne-butadiene or e~hylene-butad~~2ne or' block
copolymers comorlsing styrene (SIS-S6. S3S and StlSS copely~ners) with vhe
addition of tdCklfler resins, e.g. al ipnaLlC olefin '"e~lr~5) '-'oSlflS or
terpene-phenol resins or polyaromatlc compounds, or petroleum-splrit10
dissolved pressure-sensitive adhesives based on natural rubber, with
coumarone-indene resins, rosins or hydrocarbon resins (e g. Dolyterpenes or
poly-beta-pinene) as tacklfiers. The pressure-sensitive adhesive layer is
covered wiL.h a redetachable cover layer In order to allow the erlntable
RFID 1p transponders to be used directly, following irhe remOVal cf the
cover layer, as self-adhesive labels r~or marking roods for transport,
textiles or containers. Detachable cover layers of this kind for protecting
the pressure-sensitive adhesive layer until its end use can be so-called
'?0 release papers, l.e. papers having at least one surface finished In
such a way that on cor~~act with the pressure-sensitive adhesive a
connection is for~~~ed which, however, can be broken again without
adversely affecting the adhesion of the pressure-sensitive adhesive layer.
Suitable release papers ore hose having a surface layer on the faClng Slde
'WhlCn Can ComDrl52, a5 rel2aSe agents. poil~?fter5 based On cellulose
ace~ate, (meth)acrylates, a~:rylorltrlle, v~nyi chloride, vir;yl ather5 or
copolymers Thereof ',alth. for example, malalc annydrlde or mOdl fl Ed w'i
ti'1 a i deb-lyde re51 n5 0" l!11 i i~C~' re$1 n5 ; w'aXES b~Sr.'d On p01;
;e ~"; i 2neaml deS or po I yaml d25 anCCr ml;4tureS t!'lere0f W1 t,'i poi
,./m~r5 :~C based on nitrocellulose, polystyrene or vinyl chloride-vinyl
acetate COpCI y1(1''S ; r ~l ",J,, n,v 1 esters W i ~ h 1 ong - Chai ri al
COhol S , Chroml um JtearateS and derlVatiVeS based thereo^; and
i=rOSjllr'lked   10 July 2003 



a V pClyOrga110S11 OX~nE'S, 4 10i1_ yr 11'1 a mlXtU!" 'w ~ th vl fll~'1 ~!~
~;"~ ?,'"' ~ ~,:~f' malefic anhydride poi~~ners. Silicone-containing
release layers are applied to a suitable cam =r material from solutions in
organic solvents or from aqueous ~muis;~n, or ~ as liquid
poiyorcanos~loXanes, ar~d are subsequ entiy crossl7nk~d. Crossllnking can
be performed by means of catalysed condensation, by addition reaction, such
as hydros~lylation, cr by means of U''J rays or alec~ron beams (~5Cj. The
printable layer, the ~nteriayer (~f present) and the 10 adhesive layer can
be applied to the carrier r~~im by customary teChnl qi.leJ kno',vn fOr thi
s pU~pose. I n the C,cSe G- preSSUre- S2n5~ ~ ; `Je _ adhesive layers, and
especially when these are ~o be applied ~~rcm organic solvents, it is
preferred to form a ;re5sure-SenSlt~ve adhesive layer on the Cover layer
which has been provided with a release effect 1~ (abhesive property) and
then to b a ng the polymer carrier film with the RFID transponders formed
thereon into con~ac~ with the pressuresens~t~ve adhesive layer. In one
embodiment cf the invention a continuous polymer film strip ~s used as the
carrier for forming the RAID transronders. A large ?0 number of RFID
tronsponders each with antenna and chip are formed on the strip '.n the
running direction of t'ne strip. I~ 7s also po~s,ble to use a wider film
strip and ~o provide rows, parallel to and at a small distance from one
another, with a large number of RFID tr ansponders ~n th r~ann~ng ulreC~lOn
Of the stri0. In these embcd-iments, adhesive la_,'er and CCVer layer are
preferably fa.~.,Lened COnt"'''?UO'.!Sl Y t0 One C i T.hP Sur faCeS Of the
pClymer f1 ~im S try p . The RFID transponders are preferably formed at a
distance ~~om one another In `~he runninc dlrect~on of she JLr'p. Tne
~rlrt~ble layer ;~~ri the OpG051;,~ SUrfaCa Of the Gdr!'-r ,0 f~ 1 m can 1
~ ~cew~ se be formed cons ~ nuous 1 y. An al terr,at~ ve poss i b ~ 1 ~ ty
~ s to apply the pr'vnta~l_ layer ~n eac;~ case o~~l; ~n t"e rpg~on of tf,e
RF1D trar,s~onders and to leave those cones of ~he strip located between
the   10 July 2003 n RF ID transpon~ders arranged a t a o~ stance r~rem ore
:ne~!~er , n tf~e rw:vlni ng dlrectlon of the strip, and any rows of RFiD
tr;:nspcnders present, ;nee r~rom the printable layer. Thl s CCnfigura tl0n
Of the pr i il ~ab i a 1 ~~/Cr, w i th lnterr',:plrlens between each of the
RFiD transpond~rs, has t~ne advantage that, when the layer is printed,
sensors detect the beginning and end of the respective RFID transponder In
the strip and can con~rol the lnreglster printing of the RFID transponders.
In one embodiment of a continuous RFID transponder strlD It .0 is preferred
to form at least one pre-prepared parting line as an intended separation
point between the RFiD transponders tra~~sversely to the running direction
Cf the Strip. In order t0 faclllt~~ tile 



separation of printed or unprlnted RFiD transpor~ders from the s~rlp, Such
intended separation points between the printable RFID :5 transponders of
the strip can have various configurations. For example, between adjacent
RFID transponders transversely to the running direction of the strip there
may be perforations In the film strip which render the intended separation
points visibla and facli~to~e the separation or~ individual units. As
already described, the individual RFID transoonders ?0 are preferably not
formed directly ad~olnlng one another on the carrier film. buy instead
individually, so that neighbouring RFID transponders are at a d~star~ce
from one another cn the carrier fl ;m In the running direction ef the
strl~. In order to assist complete separation cf the carrier film at such
?ntended separation pclnts. the cover layer mGy be addltlonailv perforated
and/or punched. Such fcrmatlon of intended ~apar~tlon points is
partlc~.:larly preferred ~f the film strl~ is to have s ues of engagement
for strip conveyer elements andic~r 1` the film st~lp i s to F'e proC255ed
Ton stacks ng wl th z l e~ag vcl d~ ng. Such perfora t l o ns a 1 SO rave
a(:van tage5 , hCWaver , 1 f ha f 1 1 m S t" 1 p l S to be prOCess2d i n
i.0 ~0 rolls. In trie case of the embodvments cf the pr,n~~ahle RFD
transpcnders In strip form with a row of a large number o~` RFID   10 July
2003 transponders, the strip s~~idt'^, can be from :15 mm to _C~~ ~-nr. :~~
t!~,e case of sma 11 er ~,~ebs , the rectangul ar R; D transponders are
fc~-nv~~~ - n ~h~e longs tUdlnal dirGcticn of the str,p. ~wl~er Wc~s ar
r2~Uired ;;;l~n t~'le rectangul ar RFID transponders are f ormed t.
ar~sversely tc the r,~r;ni ng direc~~on of the strip. Tile strip w,~th ~s
adapted to the coillmerClal printers w~~i ch carry out the pr~nt~ng,
directly and as and when rea4~~red. "~ 'abets or access authorisation
cards. The invention is elucidated TUrther by the ~~o~lcw~ng 10 examples.
Example A film transponder strip .s used compri5~na a transparent mm wide
and C6 ~m thick PETP film applied to both sides cf wh,ch there 15 are
antenna structures made of aluminium which are .n electrical connecticn
with a circu~~ chip arranged on the polymer film in a f;n~sh~ng machine,
the film strip is arocessed from the roll and. by means of a first gravure
roster, a coating ccmpos~tion wh~cp is capable of forming a heat-insulating
interlayer and comprises oraan~c hollow ?0 body pigments and customary
film-forrn~ng binders and aux~i;ar~es ~s applied .n the form of an aqueous
dispersion. After drying with the aid of TR lamps, a coating ccmpos~t~on ~s
applied with a second gravure roller and a heat-sensitive layer ~s formed
which comprises colour formers and developers in addition tc film-fcrming
binders ar.d pigment. The printable layer is appi~ed concruenu y to the
~nterlayer and dr-.ed at a maximum surface temperature c. ~~C. The coating
weight (dry) of the ~nterlayer is 3-5, prer~raGiy S g/m`: the s ~- ~ .
-"e"nra~ 1 \/ appl ; ed we ~ ght of the hea t - sens- t~ ve r ec^r~d ~ ng ~
aver ~ , r,. 7 g/m`. 30 The cog ti ng area ~ s -~ n each case 4~ ~~~m x 9C
mm. 2nd an unccated regi cn W1 th a 1 ength 0~ ~ mm 1 n ea ~f"! .^_cs2 ~ s
1 aft r~Pty,/Eor~ T,h,P '~ ;'~~;1 v%'i dl:d i ~-~. transponders.   10 July
2003 1 



In a laminating station, a CC~1'er la~~;r ~ons~~,tl;~g ~~f sl i 1 cone
release paper coated beforehand w 1 ~~h a ^ct-mel t ~r~,:s~ur~e52n51t1V2
adheS'IVe dnd haVlng a ba5lS WeiCht GT^ b' ~/m' 1S lamlnat2d Cn. F 1 nal 1
V, the SUrfaCe pr Ovl did Wl th a pr i ~ i t,'.b i a I aycr 1 S p
re-pUnChed UCwn to the s11 i cone paper acts ng as the cover 1 ayer (
pur~chl ng ~,:k I ng pl ace from the top face, 1 e. from the printable
layer. so Forming lr,tended separatlen points between t~~e individual
?rlntable RFD transpon.ders trancverseiy to the running direction of one
strip. The strip is processed to glue roils containing In eOCh case 10 2G0
printable RFID transponders which are Intended for use. as directly
printable pressure-sensitive adhesive labels. T:ne RFID transponders which
can be printed directly using commercially customary thermal printers
exhibit excellent con~ras~ when one velour is formed by exposure to heat;
prln~ed bar codes can be read without 1> problem The pressure-~ensitlve
adhesive labels, measuring 96 x 48 mm, can be 2pplied directly as labels
for goods for transportation. Ey means of additl onal cevl ces It i s possi
bl a w.^~en prl nzi r ~g to provide the Individual RFID transponders no~
only with the bar code but also with wlrelessly, remotely readable
information. it being ?0 possible io store not only the optically readable
information but also additional, remote-readable information In the label.
Exam,~l a 2 An P,FiD transponder cn a 48 mm wide and 95 ~:m thick
t~-anscarent ETP film with antenna and chip applied tc one side is prOVlded
On 1 tS UnoCCJpled SUrfaCe W~ i.!1 a r?C.Ord ing i ayer whlCh ~COn JO
prlnr2d by the inkier technique. The layer contains polyv'lr.yl aicehel as
f,,lm-forming binder and silica as plcmer~t The applicator unit used is a
~e~ applicator un;t Tne applied '~aigh~ idrf) 's 9 g/m' ;i? After drying
and application ;;f a sillcor~e caper, coated w i th a pre ssur a sens i ti
ve di spersl o^, adhesl ~~e, tc.~ the cpr~oslte sl de , the label size of
85 mm x ~8 mm, and pre-prepared intended separation   10 July 2003 I2
rolnt5. ara f~rr~'~d by CL;ti.lng i.hrOUgh T.he prlnt;:^1  i ay"' c'ld
i.!~e cam sr f~ l m and the ad`~es~ ve down to the cover l cyer be ~ween
the Rr I D transponders, in each case transversely to the running d~recticn
of strip. The RFID ~ransponders printable directly by means of ~nk~et
techniques and intended for use as pressure-sensitive adhes,~ve lapels can
be colour-pr~nt2d with commerci~ily customary 'nK,72t printers. At the same
time or subsequently, the ~;~esired add~tionai ~;iform:,r~un can br input
into the circuit chip and called up remotely again at a 10 subsequent,
desired point in time. The labels are intended for d~stinguish~ng books and
.'or labeillng flies and, through call-up of the stored ~nformat~cn, permit
cc~ntactless mor~~tering of movements of books and files, respectively.
~rr~thin controlled areas. 1~ ~xarrpl a 3 



An RFID transponder strip w~ th a structure correspond ing to that of the
RFID transponder strip used zn Example l, w;th a width of 48 mm. ~s first
of all coated on one side with an interlayer which ~s '?0 coloured a
neutral grey. Subsequently, a printable layer of pigments) and
f~lr~-fcrmlng b~nder(s) and cus~omary aux~l~ar~es ~s formed which accepts
customary laser printer toners. The application technique used for the
printable recording layer is screen pr~nt~ng. ,'Regions measuring 48 mm x
95 mm are printed congruentl y. The appl i ed wee ght o f ~;~e ~ n ter 1 a;
:er ~ s 5 gi m` , that o f the pr ~r~taSlC ~LC'r~er-accep~,ng layer 5 g/m-'
The RFiD~ transponder f ~ 1.^; s try p coated cn one s~ de ~ s provided on
the rAverse with a iam~~at,ng aahes~ve and a %5 hum th,ck opaque white P=Ta
film co~r=r layer The printable layer ~s prir~t2d ;0 partially by means of
flexograph~c pr~nt~ng tec;~niGues After curing to a size or~ ~o rnm x a6
mm, '~ha f;~ ~D transponders obtained in this way, already part~a~ly pa
nted on the   10 July 2003 1~ faci ng side , can be panted as and ~rhen
requ~ rad usi:.g ~a l user r ri nter. in aadition to the partial printing,
with excellen~ qual~~;, as entt-y cards, and desired ramote-readable
~nfcrmat;on can be stored ~~i the circuit chip at the same time. Example d
The strip-form film RFTD transponder cr~ ~xarr~ple 2 is p~,ov2 ded On the
LIiiGCCUp ed s ~ de vr~ th a p ri ntabl a i a yer ~~empr ~ s ~ rrg kac i i
n as pigment and polys~yrenelbutadiene la~ex as b~r~der and on the other 10
side is covered, by means of a laminating adhesive, with a 50 a.m opaque wh
i to PETP f ~ 1 m cover 1 ayer. After 1 abet s measure ng ~6 mm x 4R mm
have been cut and perforated. they can be used as textile tagging labels
printable by the thermal transfer technique. These labels too can be
prcv~ded with remote-readable information ~~n the storase chip, in 1~
addition to the cpt~cailv readable infcrmaticn apalied by thermal transfer
p a nting, so enabling contac~less monitoring of the whereabouts of the
~exti'es prov,ded with such a tagging label within controlled areas.   10
July 2003 ,4 Claims I . r,FiD transponders haul ng pri ntabl a sur f ace,
haul ng a pal ~ ~r~er f ~ ~ m as the carrier for at least one antenna and
an adl~Gs~ve layer ccvered with a protective layer as cover layer,
charac~er~sed in that '~f;e printable surface is formed as layer comprising
particulate pigment and binder, which layer is d~spcsed on one sur-a~ca of
the pol~.~ner film, and ~h2 adhesive layer covered w~~h a prote~ctiva layer
as sever layer is disposed on the surface of the polymer film which ~s 10
opposite to printable surface, and the RFID transponders each comprising at
least one antenna and a c~rcu~~ chip electr~callv connected thereto, the
circuit chip is fas~ened to the pol~~er fi',m. 



2 RFID transponders according to Claim I, characterised .n that a 15
self-sticking aChes~ve forms the adhesive layer and the cover layer ~s a
release paper whose at least one surface ~s finished with a release agent
so that the cover layer is redetachable from the selfstick~ng adhesive
layer '_'0 3. Ri=~D transponders according to ~Cla~m 1, characterised ~n
that a hot-melt adhesive or laminating adhesive forms the ad'.nes~ve layer
and the cover layer ~s a paper~card or polymer film ~.oined ~ndetachably to
the adhesive layer. RFTD transponders according to one ef Cla.ms I to "
characterised 1n that the pr~ntabla layer 1s deSlfined a5 a
heat-SenSIT.'1Ve reCOrdlng layer which develops one or more v~s~ble colours
on exposure to heat 5. R~iD transoonders ac:.ord~rg to one of Cl a ms = to
s, characterised ,0 ?n that the printable layer ~s designed as are
ink-ac~ceat~ng la~,~er in accordance ~~r~t!~ the ~nk~et process   ,, 10
July 2003 1J P.FIU transponders accords ng to en~ ef Cl ams 1 ~0 3 ,
~~hcract~r ~ sed ~n that the pr~nta't~l~ layer is designed as a layer
pr~nt~ble b;% mA~ns of transfer pa nting, laser printing. 5 ?. RFID
transponders according to one of Cla ms 1 to 5, characterised ~n that an
opaque ~nterlayer ~s arranged between pol~~ner ;ilm and printable layer. 8.
RFIU transponders according to one of Cl a ms ~ to 7, characterised 10 ~n
that the carrier ~s a continuous polymer film strip on which a large number
of RFIU transponders each with at least one artenna and c~rcu~~ ch;p
electrically connected thereto are formed at a d~~stanc~ rrom one another
in the running cirect~on of the strip 1~ 9. RFID transponders according to
Claim 8. characterised ~n that at least one pre-prepared parting line ~s
formed as an intended separation point between the RFiU transponders
transversely to the running direction of the strip. 20 lU. Use of RFIU
transponders according to one of Cl a ms 1. 2 and 4 to 9 as Self-adhesive
labels for labelling goods for transportation. text~~~es or containers. 1~
Us2 Uf RFTD transpencers according to one of Cia~ms 1. 3 and ^ to 9 as
iden~~ficat~on cards or access author~sat,on cards.
.A@@y.AS.A[S.ASf.Ay.A[S.Afy.A5y.A!f.Anf.A5y.AH9.Af.A5y.AY_ 
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