-1 5 Method for the manufacture of a |aser-inscribable and adhesive smart
| abel Field of the invention 10 The invention relates to a nethod and a
device for the manufacture of a radio- frequency |abel. Such nethods and
devices can preferably be used for identifying packages for test elenents
for the detection of analytes in sanples, for exanple for diagnhostic test
el enrents. However, the nethod according to the invention and the 15 device
can al so be used for other types of articles. Prior art Radi o-frequency

| abels in the formof so-called smart [abels, i.e. intelligent |abels, 2(3
are used in many areas of technology. Such | abels generally conprise an RFID
(Radi o Frequency | Dentification) system (identification via radi o waves).
Such RFID systens pernmt contactless read operations and/or wite
operations via radio waves. This neans that the smart |abels, in contrast
to conventional |abels, for exanple printed and purely optically readable
| abel s, can be witten with any 25 desired information and w thout the need
for touching the | abels. Moreover, the labels can also be read out without
direct visual contact between a reading device and the label. In addition,
a visible surface of the smart |abel can of course also be inscribed, for
exanpl e printed on Oor Tnscribed by a Taser, i1n order to apply optically

di scernible informati on. 30 These advant ageous properties of RFIDs and in
particul ar ofethéifdr theAtinuf&itere sPalasértiaseribdble axd Bdh&ive stndr falfel acki ng of
goods in the haulage industry, in products logistics, in the area of
protection agaihst—theft —inthe-battle against —counterfeit goods;, or in
ot her areas of technol ogy and of everyday life. Thus, the - 2 US drugs

adm ni stration, the FDA, recomends the use of RFID techniques in the
battl e against counterfeit nedicines. Tenperature-sensitive nedical products
are al so offiehhofihedhwahtibn RFI D | abel s with a sensor function on the
transp0{§ contai ners. The recording can, for exanple, docunment a breach of
transport 5 conditions and can therefore protect patients against illegally
t ransport ed The invention relates to a method and a device for the manufacture of a radio-

frequency label. Such methods and devices can preferably be used for identifying

packages for test elements for the detection of analytes in samples, for example for

diagnostic test elements. However, the method according to the invention and the
15  device can also be used for other types of articles.

Prior art

Radio-frequency labels in the form of so-called smart labels, i.e. intelligent labels,

20 are used in many areas of technology. Such labels generally comprise an RFID
(Radio Frequency IDentification} system (identification via radio waves). Such
RFID systems permit contactless read operations and/or write operations via radio
waves. This means that the smart labels, in contrast to conventional labels, for
example printed and purely optically readable labels, can be written with any

25  desired information and without the need for touching the labels. Moreover, the
labels can also be read out without direct visual contact between a reading device
and the label. In addition, a visible surface of the smart label can of course also be
inscribed, for example printed on or inscribed by a laser, in order to apply optically
discernible information.

30
These advantageous properties of RFIDs and in particular of smart labels are
exploited, for example, in the tracking of goods in the haulage industry, in
products logistics, in the area of protection against theft, in the battle against
counterfeit goods, or in other areas of technology and of everyday life. Thus, the



pharmaceuticals or nedical products. The core features of smart |abels, also
referred to hereinbel ow as radi o-frequency |abels, are the one or nore
transponders. Transponders, which are also equivalent 10 in English to RFID
tags, are formed linguistically froma conbination of the words

"transcei ver" and "responder". Thus, transponders usually have a

radi o-frequency chip which, for exanple, can typically be configured as an
anal og circuit. This radio-frequency éhip is usually configured to receive
and send (transceive) data and also generally conprises a nenory, for
exanpl e a permanent (non-vol atile) 15 nenory, which can be addressed via
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chip Transponders are able to carry relatively large quantities of data (for example from
a single bit to several kilobytes).

Transponders are known in various configurations. For example, so-called active

20 transponders are known in which the transponder has its own energy source. More
common, however, are so-called passive transponders, in which the transponder is
supplied with energy via an external radio field (radio-frequency field). The
following description focuses on the use of passive transponders, although active
transponders can also be used.

25
Transponders also differ substantially in terms of frequency range. A normal
frequency is the operating frequency of 13.56 MHz according to ISO 15693.
However, transponders are also known in other frequency ranges, for example in
the range of between 865 and 869 MHz. Despite slightly different operating modes

30  of these transponders for different frequency ranges, the frequencies are designated
hereinbelow consistently as “radio-frequency”. The present application is intended
to focus on the operating frequency of 13.56 MHz, but without thereby excluding
the use of other frequencies.

35 In addition to having at least one radio-frequency chip which, as has been
described above, can comprise one or more memories and/or one or more analog

circuits, for example, the transponders also have at least one antenna. The antenna



are also often referred to together as an "inlay". The carrier filmwth the
inlay can in addition be protected by a covering |ayer (for exanple a
protective paper layer 5 and/or a PET filn). The antenna can, for exanple,
have a coil with several w ndings, for exanple a copper coil and/or an
alumniumcoil. The antenna coil has the task of allowing data to be
received froma readi ng device. Mireover, signhals can also be to transmtted
to the reading device via the antenna. 3 the case of the passive
transponders descri bed above, a third function is the additional function of
receiving energy, for exanple since a current can be induced in the
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alumrnrnnrqngm&myeﬂ§EW§@£ technique. In a third step, t he 35
r adi o- frequency chip i's then connected to the antenna (bonding), for which
vari ous13bondi ng net hods can be used. For exanpl e, flip-chip techniques are

possi bl e herpwo efddl ofllthe ahRfR (VeS| RacaflasOfar akb HeApRided) did@sually
ther mo- Corrprc%ﬁ[sléc% to tLe atrigé.st one radio-frequency chip. This radio-frequency chip (also
referred to hereinafter as IC or chip) can contain all other component parts and
thus, for example, can comprise the function of receiving energy and storing

20  energy, transmitting and/or receiving data and/or storing data in a data memory.

As has been described above, radio-frequency labels can additionally have an

inscribable surface, such that the radio-frequency labels can additionally be

inscribed for data storage, also in a “conventional” manner, that is to say by means
25  of a printing process for example.

Processes known hitherto from the prior art and used to manufacture radio-
frequency labels generally comprise a large number of individual steps. At least
four subsidiary steps are generally involved. In the first method step, the radio-
30 frequency chip is manufactured, for example by means of a known semiconductor
process. In a second method step separate from the manufacture of the radio-
frequency chip, an antenna is usually manufactured. This can be done, for
example, by an etching process performed on the carrier film, for example by
etching of copper or aluminium in a reel-to-reel technique. In a third step, the
35 radio-frequency chip is then connected to the antenna (bonding), for which various
bonding methods can be used. For example, flip-chip techniques are possible here,
and also techniques based on resistance welding, thermo-compression welding,



- 4 crinp techniques or other kinds of connecting techni ques or

conbi nations of connecting techniques. A fourth nethod step invol ves

custom zation in which the smart |abels are adapted to the respective use.
Here, the transponder can be provided with a pressure- 5 sensitive adhesive,
for exanple, and can additionally be provided with an inscribable surface.
However, this large nunber of individual steps entails many di sadvant ages,
whi ch make the use of radio-frequency4 abels difficult in practice. Thus, a
considerable 10 disadvantage of the nmethod is to be seen in the fact that
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invention  3Bck-film technology. Only a few manufacturers are able to offer all of these
15 individual technologies, a fact which in general further complicates the logistics

involved in the manufacture of the radio-frequency labels. Moreover, the described

customization step, which is generally tailored to the particular customer, is

relatively complex and additionally increases the costs of conventional methods.

20 A further disadvantage of known methods lies in the difficult quality control. Thus,
particularly in the manufacture of the transponder and in the manufacture of the
inscribable surfaces, faults may occur which generally become apparent only after
the customization step, with the result that expensive radio-frequency labels that
have already been customized often have to be rejected.

25

Object of the invention

The object of the present invention is ther¢fore to make available a method for the
manufacture of a radio-frequency label on an article, which method at least

30  substantially avoids the disadvantages of known methods. In particular, the method
is intended to be inexpensive and to simplify the value chain in the production of
radio-frequency labels.

Description of the invention

35
This object is achieved by the invention with the features of the independent
claims. Advantageous developments of the invention, which can be realized singly



This object is achieved by the invention with the features of the

I ndependent cl ains. Advant ageous devel opnents of the invention, which can
be realized singly - 5 or in conbination, are set forth in the dependent
clainms. The wording of all the <clains is hereby nmade part of the content of
the present description. The method is a two-stage nethod, in contrast to
the known nethods in which 5 ready-custom zed transponder | abels are
affixed to surfaces. In a first stage of the nethod, at |east one
transponder is fixed on a surface of the article. This transponder can, for
exanpl e, be configured with an inlay in accordance with the above
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bonding the radio-frequency chip to the a.ntenna The antenna too can be
manufactured using this technology, for example using conductive polymers.
20  Hybrid technologies, for example technologies with organic radio-frequency chips
and conventionally manufactured antennas, for example etched antennas, are also
possible. In this connection, reference may be made to the above description of the
known technologies. The manufacture of the transponder itself can be part of the
proposed method, although it can also be realized in a separate manufacturing

25  method, such that the transponder can be bought in.

In a second method step, a cover label is finally fixed on the carrier film, the cover

label having at least one inscribable surface directed away from the carrier film.

30 Compared to the known manufacturing methods, the proposed method affords the
advantage that the application of the transponder and the application of the cover
label can take place separately. Transponder and cover label, which in both cases
can be labels, can be procured, stored and handled separately from each other.
Moreover, transponder and cover label can be applied separately from each other

35 onto the same site on the surface of the article, for example in two separate
automatic dispensing steps. In this way, both application operations can be
optimized separately from each other.



can be | abels, can be procured, stored and handl ed separately from each
other. Moreover, transponder and cover |abel can be applied separately from
each other 35 onto the sane site on the surface of the article, for exanple
in two separate automatic dispensing steps. In this way, both application
operations can be optimzed separately fromeach other. - 6 Moreover, the
proposed nethod all ows the previously described custom zation step to be
omtted preferably conpletely. This nakes it possible to save ca. 5-8 cents
per | abel, which signifies a considerable saving at normal costs of radio- 5
frequency | abel s of over 50 cents per radio-frequency |abel. Mreover, the
om ssion of the custom zation step neans that it is possible to avoid

pl aci ng an additional |oad on the transponder, in particular on the
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separately. In particular, the transponder, before and/or after the first
fixing step, can undergo a transponder control step in which a check is
made on whetlheaddition, twidnehposeganatel spplicatitef, @overviabelk-@an deawspd ahattdu ot
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be cove?g’d byrg{'ﬁneﬂv\or P%E‘ ' @§%&Jg%gﬁg?&§?t€e§f%azl%%él@ansponders identified as
bei ng defective are 30 preferably discarded before a cover |abel is applied

to these trapsPpRraQilsPpreRPANE & the at least one transponder and the at least one cover
label are manufactured in different method steps, the transponder being fixed on
the surface of the article in a first fixing step, and the cover label being fixed on the
20 transponder in a subsequent second fixing step. This separation of the
manufacturing steps increases the advantages described above and has in particular
the effect that transponder and cover label can be optimized separately. In
particular, the transponder, before and/or after the first fixing step, can undergo a
transponder control step in which a check is made on whether the transponder is
25  defective. For example, this transponder control step can take place after a
dispensing of the transponder, that is to say after fixing of the transponder on the
surface of the article. It is also possible for a transponder control step to take place
before the dispensing or during the dispensing, which is intended to be covered by
the wording “before and/or after”. Transponders identified as being defective are
30  preferably discarded before a cover label is applied to these transponders or before
these transponders are applied to the surface. A cover label can in particular be
saved in this way, and, since the cover labels with their inscribable properties
generally represent a considerable cost factor, this can in turn lead to a
considerable reduction in the cost of the overall process.
35
As has been described above, the transponder itself can preferably be obtained
from an external supplier and produced completely by this supplier, for example a



t hese transponders are applied to the surface. A cover |abel can in
particular be saved in this way, and, since the cover |abels with their

i nscribable properties generally represent a considerable cost factor, this
can in turn lead to a considerable reduction in the cost of the overal
process. 35 As has been described above, the transponder itself can
preferably be obtained from an external supplier and produced conpletely by
this supplier, for exanple a - 7 conpdny specializing in a bonding process.
The control of the transponder in the transponder control step can include
various types of control, for exanple sinple visual control (for exanple by
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Thus, for exhtapskra, il a kayerr labielsprowet o decdamdgedbon Hefecqiventthe Iiosssohat ing from
t he surigcet%s eﬂggb&h r’aﬁ@gostlggégg t‘%ﬁ bg%ddgvm ng | ayer sequence: adhesive

| ayer; antenna an equency carrier film In this way, a
sel f - adhesi ve transponder |abel can be creat ed, wth an inlay directed

towards the & fikCltR- transponder on the surface of the article, the transponder can in
particular have at least one first adhesive layer. This first adhesive layer can in
particular have an acrylate adhesive, for example with a thickness of 5 - 100 pm
20  (preferably ca. 20 pm). This adhesive layer can, for example, be applied with a
large surface area over the inlay with the at least one antenna and the at least one
radio-frequency chip and the remaining exposed carrier film. Thus, for example, a
Jlayered structure can be built up which, starting from the surface of the article, can
have the following layer sequence: adhesive layer; antenna and radio-frequency
25  chip; carrier film. In this way, a self-adhesive transponder label can be created,
with an inlay directed towards the article.

In an alternative to the described layer sequence, a covering layer can also be
provided which protects the inlay with the radio-frequency chip and the antenna
30 and in particular covers the radio-frequency chip. The antenna too can be covered
completely or partially by the covering layer. In this case, the above-described
adhesive layer can preferably be applied on that side of the covering layer directed
away from the radio-frequency chip, such that the following layer sequence can be
obtained: adhesive layer; covering layer; inlay with radio-frequency chip and
35 antenna; carrier film. The covering layer can, for example, be a PET film
(polyethylene terephthalate) or another plastic and/or paper material, or a



In an alternative to the described | ayer sequence, a covering |layer can al so
be provided which protects the inlay with the radio-frequency chip and the
antenna 30 and in particular covers the radio-frequency chip. The antenna
too can be covered conpletely or partially by the covering layer. In this
case, the above-described adhesive |ayer can preferably be applied on that
side of the covering layer directed away fromthe radio-frequency chip,
such that the follow ng | ayer sequence8an be obtained: adhesive |ayer;
covering layer; inlay with radi o-frequency chip and 35 antenna; carrier

film The covering |ayer can, for exanple, be a PET film (polyethylene
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protective £ m Tor exanple, such that transponder and/or cover | abel can
each be produced, stored, handl ed, supplied and di spensed as a
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protective film, for example, such that transponder and/or cover label can each be

produced, stored, handled, supplied and dispensed as a semi-finished product. The

respective protective films can each be removed before the transponder is fixed on

20  the surface and/or before the cover label is fixed on the transponder. The whale
process can, for example, be carried out manually and/or can be automated or

partially automated, for example in a rolling process.

To apply the cover labels to the transponders, a method step can in particular be
25  used in which the cover label is first fixed on the transponder over a large surface
area (i.e. not adapted to the size of the transponder). This can be done, for
example, by several transponders being covered simultaneously by the large-
surface cover label, for example several transponders fixed on several articles. The
cover label can then be punched, such that the final shape of the cover label is
30 obtained. This shape can be chosen, for example, such that this cover label in its
lateral extent protrudes past the transponder. Alternatively, however, it would also
be possible to have cover labels that are smaller than the transponder or that are the
same size as the transponder. After the punching (which punching may, by
analogy, also involve any other desired cutting process, for example laser cutting
35  and/or mechanical cutting), the lattice resuiting from the cover label is removed.
Lattice removal is to be understood as an operation in which excess parts of the

original large-surface cover label are removed from the article or articles. The



area (i.e. not adapted to the size of the transponder). This can be done,
for exanple, by several transponders being covered sinmultaneously by the

| arge- surface cover |abel, for exanple several transponders fixed on
several articles. The cover |abel can then be punched, such that the final
shape of the cover |abel is 30 obtained. This shape can be chosen, for
exanpl e, such that this cover label inits |lateral extent protrudes past
the transponder. Alternatively, howevep,-it would al so be possible to have
cover labels that are snmaller than the transponder or that are the sane
size as the transponder After the punching (which punching may, by
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net hod. It is particularly preferable if the inscribable surface can be inscribed by means of
at least one of the following inscription methods: a laser inscription method, a laser
20  printing method, a thermal transfer printing methad, an inkjet printing method.
Accordingly, the inscribable surface can have properties which are adapted to this
inscription method and which are known to a person skilled in the art of these

inscription techniques.

25  Itis particularly preferable if a laser inscription method is used. The cover label, or
the inscribable surface of the cover label, can thus have at least one laser-sensitive
layer which is designed to change at least one optically discernible property when
acted upon by a laser beam. This at least one optically discernible property can
comprise one or more properties. In particular, the action of the laser beam can

30 cause a colour change, in particular a colour change resulting from a
thermochemical reaction and/or thermochromism in the laser-sensitive material, a
removal of material involving removal of at least part of the laser-sensitive layer,
an etching step in which at least part of the laser-sensitive layer is evaporated, or a
combination of the stated and/or other optically discernible effects. If material

35 removal effects are exploited in which part of the laser-sensitive layer is removed,
the optical effect can be additionally enhanced if a coloured layer (for example a
black layer, a white layer and/or a multi-coloured layer) lying below the partially



Accordingly, the inscribable surface can have properties which are adapted
to this inscription nmethod and which are known to a person skilled in the
art of these inscription techniques. 25 It is particularly preferable if a
| aser inscription nmethod is used. The cover |abel, or the inscribable
surface of the cover |abel, can thus have at |east one | aser-sensitive

| ayer which is designed to change at | east one optically discernible
property when acted upon by a | aser bf nl This at | east one optically

di scerni bl e property can conprise one nore properties. In particular,
the action of the |l aser beam can 30 cause a colour change, in particular a
col our change resulting froma thernochem cal reaction and/or
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based on r emadovefingBiatiriaBlan domprise, for example, a paper material and/or a plastic
material. A multi-layer structure is also conceivable.

20 It is also particularly preferable if at least one depression is introduced into the
surface of the article before the transponder is fixed on said surface of the article.
This depression is in particular to be designed such that it receives the transponder
completely or partially. It is particularly preferable if the depression is
dimensioned in such a way that, after preparation of the radio-frequency label, the

25 inscribable surface is substantially flat, that is to say, for example, only has
irregularities in the range of less than 500 pm or, indeed, less than 100 ym. In this
way, subsequent inscription of the inscribable surface is greatly simplified, such
that simple inscribing devices can also be used. The at least one depression can be
introduced at a later stage into the at least one article, for example by a mechanical

30 method (e.g. a milling and/or cutting method), and/or can already be formed during
production of the article. Thus, for example, articles can be made from plastic
materials, such that the depression is already introduced into the surface during
production. This can be achieved, for example, by suitable configuration of a tool
for an injection moulding process and/or another type of pressing operation.

35
As has been described above, it is particularly preferable to use the method
according to the invention, in one of the illustrative embodiments, for an article



The cover | abel can al so have at |east one carrier layer with a covering
material. This covering material can conprise, for exanple, a paper
material and/or a plastic material. A nmulti-layer structure is also
conceivable. 20 It is also particularly preferable if at |east one
depression is introduced into the surface of the article before the
transponder is fixed on said surface of the article. This depression is in
particular to be designed such that it receives the transponder conpletely
or partially. It is particularly prefethbie if the depression is

di rensioned in such a way that, after preparation of the radio-frequency

| abel , the 25 inscribable surface Is substantially flat, that is to say, for
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conditions, combinations of these types of information or other information can be
written into the transponder.

20
In addition, the at least one inscribable surface can also be inscribed with optically
discernible information, which can be done in an inscribing step, for example. This
inscription can, for example, contain optically readable information concerning the
test element or test elements, such as, once again, the expiry date, the nature of the

25  test elements, etc. It is also possible to provide a barcode, which allows a barcode
reader to read out batch information, for example. It is particularly preferable if the
inscribing step for inscribing the inscribable surface and the writing step for
writing information into the transponder are carried out at least approximately
simultaneously. For this purpose, for example, a writing device can be used with

30 which both the inscribing step and also the writing step are carried out.
“Approximately simultaneously” is to be understood as also meaning a time
overlap and also a slight time delay, preferably by not more than a few seconds.

A device for the manufacture of a radio-frequency label on an article is also
35 proposed, which device can preferably perform the above-described method
according to the invention, particularly in one or more of the described



One or nore information itens concerning the test elenents can be witten
into this radio-frequency |abel. In particular, this can be batch
information, that is to say information containing specifics of the test

el enent or test elenents. In this way, by reading out the test el enent,
this batch information can be recovered and 15 utilized, for exanple
automatically, by an anal ysis device, which then uses the test el enents.

Ot her types of information concerning Yhe test elenent or test elenents can
al so be witten in. For exanple, the expiry date, the intended use, the
handling conditions, conbinations of these types of information or other
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chain involved in the manufacture of radio-frequency labels. As has been

explained, the manufacture of radio-frequency labels generally involves one or

20  more chip manufacturers producing the at least one radio-frequency chip while,
independently of this, one or more antenna manufacturers produce and supply the
at least one antenna. The at least one radio-frequency chip and the at least one
antenna are then delivered to a third company, the so-called bonder, where the chip
is bonded onto the antenna, i.e. connected to it in a suitably electrically conductive

25  manner. As has been explained above, the at least one antenna can be mounted on
the at least one carrier film, which considerably facilitates the handling of the
antenna. This unit, which comprises the chip and the antenna connected
elecirically conductively to the latter, and which can already have the functional
properties of an RFID transponder, is then sent to what is called a converter, which

30  generally represents the fourth link in the value chain. At this converter, the
antenna and the connected chip are provided with an inscribable adhesive label,
thus creating the finished radio-frequency label.

As has been explained above, this conventional value chain is relatively complex.
35 In a further aspect of the invention, it is therefore proposed that two or more of the
steps in this value chain be combined. In particular, it is proposed that the bonder
at the same time also takes over the role of the converter. In this way, after the chip



i nscribable surface directed away fromthe transponder, onto the transponder
fixed on the surface of the article. 10 The device can advant ageously al so
have at | east one transponder control device in order to identify and, if
appropriate, discard defective transponders. Mreover, it is also possible,
either alternatively or in addition, to provide at |east one |abel control
device in order to identify and, if appropriate, discard defective cover 15
| abels. Alternatively to or in addition to the above-described nmethod and
device in one of the enbodinents showh’ Tnprovenents are al so generally
proposed in the value chain involved in the manufacture of radio-frequency
| abel s. As has been expl ained, the nmanufacture of radi o-frequency | abels
gener al:l! y :c hasctiede bondel (ﬁft(\)Nh &Ql dﬁiﬁﬂ’nﬁa,qgé pnnmlmd mf;?@duw,?@ bﬁl} B¢ pebvidengvitingn at | east
one radi o-freque i ile ndependent |y of this, one or nore antenna
manuf act ur ewg&%ﬁaﬁﬁé&gé&gﬁﬁug Bppingd 4‘?\@”&%\?01}1%3&% T@‘ﬁéa%h‘f gﬁfﬁa&f—ﬁﬁ@fﬂg{& | east one
r adi o- f r equanane aidi the aamie tphadvation Eastorai® inatifferenostatienstrbe bydbd samee ed to a
third conpaHMnuﬁaﬁ“§o-called bonder, where the chip is bonded onto the
antenna, i.e. connected to it in a suitably electrically conductive 25
manner. JAs has been expl ai ned above, the at |east one antenna can be nounted
on the at | ; r | i i I Il he

nandl i mg-of ' {Ee 7, donter el I8 Elke KRBE 1 HOR 0¥ e ohytn e |12

ant enna conhedd g supplicdiradieraapeneyrehie and tieysuppliadantengahefore prayidipg ch can

al ready haveekd@ith ARGhdcAPae cdVePPBel i €s of an RFID transponder, is then sent
to what is called a converter, which 30 generally represents the fourth |ink
in the value chain. At this converter, the antenna and the connected chip
are proye dedh thik lwan bynsedbibiap| sche asth@siev siepbethis vhle Schaing abadideritie fini shed

radi o-frequency | abel,. As.has, been expl ai ned above,, thi 5, conventignal val ue
chain is rels?al‘{"i)(gfef:@rl @Snﬂllag?. Rdoﬁ%’v% @Qfmﬁg?tlo&ﬁv&lf %Pa{yhéeq%n on, it is
t her ef or e propdpetng kakargenourobernafr sippfiers emd theie peoductst 13i greathyl educddri n be
conbi ned. In: i it e . time

al so takes gwg?l’f%ée‘rtﬂragﬁ{eé alcr)‘% "1 g%ggﬁ\?l_zcr ?%'?Qafarllﬁ ?ﬁq,%%&%@e%@% g{rcnﬁhnzt?egﬁi p - 13
has been bowréisidesonths adagted it eneramothents raduceds hus produced can be provi ded

Wi th anjginscribable |abel within one and the same conpany. This can be
done, for exanple, . ) . .
In addition to the two described steps of bonding and converting, which can be

combined, other steps in the manufacture of the radio-frequency label can of

course also be combined with one manufacturer. Thus, for example, the

manufacture of the antenna and/or the manufacture of the chip can also take place
20  at the same manufacturer, which can mean further savings.

[lustrative embodiments

Further details and features of the invention will become clear from the following
25  description of preferred illustrative embodiments in conjunction with the
dependent claims. The disclosed features can each be realized singly, or several of
them can be realized in any desired combination. The invention is not limited to
the illustrative embodiments. The illustrative embodiments are depicted
schematically in the figures. Identical reference numbers in the individual figures
30 designate identical elements or designate elements that have the same function or

that correspond in terms of their function.

Figure 1  shows the structure of a radio-frequency label corresponding to the
prior art;
35
Figure 2 shows the structure of a radio-frequency label according to the
invention;



in one and the same production line, or also in different stations run by
the same manufacturer. 5 Alternatively, the converter could al so take over
the role of the bonder and thus bond the supplied radio-frequency chip and
t he supplied antenna before providing these with an inscribable cover

| abel . 10 In this way, by conbining one or nore steps of this value chain,
consi derabl e savings can be nade. Mreover, the coordination work usually
required for coordinating a |large nunbtr—of suppliers and their products is
greatly reduced, since fewer parties are involved in the value chain and,
consequently, the nunber of sizes to be adapted to one another is reduced.
15 In addition to the two descri bed steps of bonding and converting, which

can be conbjned, other steps in the manufacture of the radi o-frequency
| abel can oFiBUEGHr sghotyss an pillugisatiyenembodimenbof aomethad taseerdingTirughe f or

exanpl e, the manuf acidvestist forhtheaafiRauaNdf Qr rddderERRAER B ©rohn t he chip
can al so take place 20. at the sanme manufacturer, which can nean further
savi ngs. IIIustrative""@'ﬁ%oﬂﬁ1 nts Further details and features of the
invention wll become clear fromthe following 25 description of preferred

il lustrative. enbodi nents iR conjunctiagn with the. dependent .claing. The

di scl osed fE}ﬁuﬁtf"gs Erﬁiwse%ﬁluﬁtéﬂrv&ﬁnfb? @tﬁgladg"ﬁ?(}g“g@W%ﬁ““@Flur? ﬁg?n can be
realized in any desi r esdlic-fetpanay label oTireantoleention is not limted to the
illustrative enbodi ments. The illustrative enbodi mnents are depicted
schematically in the figures. Identical reference nunbers in the individua
figures 30 désisgmetuee jofl antadiafregienny dahel driOdensiegpartdéng: ke thenpdort Aditis have t he
same fupgti hat: : i : | ' Lgure 1 shows
the st ruct u?'éb‘ﬁ‘ié?‘*?%ﬁif%%?ﬁl e e e Trcierpiitel |ORLMRMLALGNED 2 B1O3S
Fi gure 2 sh&Wbodimentisrapplierd © the sm¥aca@fén ﬂ'ﬁ@tmlelr?c\yhlpbotigr exiEe. gAmBe 8o t he

i nvention; todshmer item, a medical product or another article, for exampte from one of the
abovementioned areas of use.

15  The central element of \thc radio-frequency label 110 is an inlay 114 which, in this
illustrative embodiment, is composed of a radio-frequency chip 116 and an
antenna 118. In addition, however, other component parts can also be provided. It
is assumed hereinafter that the radio-frequency chip 116 is a conventional
integrated circuit (IC) based on silicon technology. As has been described above,

20  however, other technologies can also be used, for example, either alternatively or
in addition, organic electronics, for example organic transistor circuits. The radio-
frequency chip 116 is bonded onto the antenna 118 which, for example, can be an
antenna made of a copper and/or aluminium material. In particular, the antenna
118 can have an antenna coil, which is typically mounted on a carrier film 120.

25  This carrier film 120 can, for example, be a PET film, for example with a thickness
of 30 - 40 pm.

On the side of the intay 114 directed towards the article 112, the inlay 114 is
covered by a covering layer 122. A first adhesive layer 124 can also be provided

30 on that side of the first covering layer 122 directed towards the article 112, in order
to fix the radio-frequency label 110 on the surface of the article 112. It will be
noted, however, that other types of fixing are also conceivable, for example
lamination, magnetic fixing, or other types of fixing.

35  Above the carrier film 120, and adjoining that side of the carrier film 120 directed
away from the article 112, there is a second adhesive layer 126. The first adhesive
layer 124 and the second adhesive layer 126 can both involve a layer of an acrylate



Figure 3 shows an illustrative enbodi nent of a nethod according to the

I nvention for the manufacture of a radio-frequency |abel on an article; and
5 Figure 4 shows an illustrative enbodi mrent of a device for the manufacture
of a radio-frequency |abel on an article. The structure of a

radi o-frequency | abel 110 corresponding to the prior art is 10 shown
schematically in Figure 1. The radio-frequency |abel 110 in this
illustrative enbodinent is applied tolbhe surface of an article 112 which,
for exanple, can be a consuner item a nedical product or another article,
for exanple fromone of the abovenentioned areas of use. 15 The central
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conventional 1ntegrated circurt (I C) based on silicon technology. As has
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not ed, home hat ot es o I Xi ng are al so concel va or exanple
| ani nati on, g?PélWlb’ ‘ilﬁ%mrl@le Qbﬁlﬂgﬁ enarinyglye thedaserssasiitye mEerid d38 being carri er

film 120, a”&') t@l “ké?ﬂo\IeﬁaiocﬁlIFebyOfthé ﬂﬁs&a[rfddﬁiuoﬁ' h% 13@ndkfCéfGur avay
fromthe artlgtj there is a second :jlvem& 126. The first
adhesi vé> | ajilfprenecs %He?%@%@égﬁﬁnﬁﬂﬁ%ﬂ%’ 2\30r anth he cudeying Gamien ve a

| ayer of an lagéryl28t@n be discemed. For this purpose, the laser-sensitive material 130 and
the carrier layer 128 can have different colours, or it is possible, alternatively or in

addition, to insert an additional layer between the carrier layer 128 and the laser-
sensitive material 130, for example a coloured layer or a white layer, which forms
20  acontrast to the colour or shade of the laser-sensitive material 130.
In this structure, the second adhesive layer 126, the carrier layer 128 and the laser-
sensitive material 130 together form a cover label 138, whereas the inlay 114, the
carrier film 120, the covering layer 122 and the first adhesive layer 124 form a
25 transponder 140. As has been described above, in conventional methods the radio-
frequency label 110 is generally produced by different manufacturers, the
transponder 140 and the cover label 138 generally being produced separately, then
customized and, finally, being applied in the customized state to the article 112.

30  As has been described in the introduction, radio-frequency labels 110 according to
the illustrative embodiment in Figure 1 or similar illustrative embodiments are
produced generally in a multi-stage process, with the involvement of numerous
participants. Thus, the at least one radio-frequency chip 116 is usually produced by
a chip manufacturer, and the antenna 118 by a separate antenna manufacturer.

35 Both component parts 116, 118 are delivered separately to a third supplier, the so-
called bonder, who bonds the radio-frequency chip 116 onto the antenna 118 and
thus produces the inlay 114. This inlay is delivered as a separate unit to a fourth



- 15 adhesive. A carrier layer 128 in the formof a covering material is
provided by the second adhesive |ayer 126. For exanple, it can be a PET
film for exanple a film with a thickness of ca. 50 gm 5 Finally, a |ayer
of a laser-sensitive material 130, for exanple with a thickness of 2.5 gm
is applied on the carrier layer 128. This | aser-sensitive material 130 forns
an inscribable surface 132 of the radio-frequency |abel 110, which surface
can be inscribed by |aser irradiati en1436 by neans of a |aser 134. For
exanple, this inscribing can be effected by initiating thernochromc
effects in the |laser-sensitive 10 naterial 130, or it is possible,
alternative djt.i r - (Y teria
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di scer ni bl e layenhfeanstibe taseri-sensitize masesial bﬂblf@rfsclamplme 132. For exarrpl e, this
optically discernible change can involve the | aser-sensitive material 130
being conpletely rennved locally by the | aser irradiation 136, such that
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ant enna man ufzmh:thwmewcrmg layer 122 and/or the first adhesive layer 124. In a further method
step, the cover label 138 is applied, or it is possible for the inlay 114, if appropriate
20 together with the carrier film 120 and/or the covering layer 122 and/or the first
adhesive layer 124, to be applied to this cover label 138, which, technically,
amounts at least approximately to the same thing.

The application of the cover label 138 can be performed, for example, by ready-

25  made cover labels 138 being applied, or the cover label 138 can be applied as tape
material, after which punching out and lattice removal can take place, in order to
create the ready-shaped radio-frequency labels 110.

The method steps outlined can take place in separate installations belonging to one
30 and the same manufacturer (bonder and/or converter), or one or more method

steps, or even all the method steps, can also be combined in one in-line process.

It will further be noted that the sequence of the stated method steps can also be
modified. For example, the cover labels 138 can be applied first, followed by
35  application of the covering layer 122 and/or the first adhesive layer 124.



35 Both conponent parts 116, 118 are delivered separately to a third
supplier, the so- called bonder, who bonds the radio-frequency chip 116 onto
the antenna 118 and thus produces the inlay 114. This inlay is delivered as
a separate unit to a fourth - 16 nmanufacturer in the value chain, nanely a
converter, which applies the carrier l|ayer 128 and the | aser-sensitive
material 130, for exanple. In an aspect of the invention that can be
realized alternatively to or in additiéh to 5 the bel owdescri bed net hod
steps of a preferred enbodinent, it is proposed that the value chain be
simplified by combining various manufacturing steps. In particular, as has
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indicated by reference number 212,

20  The transponder 140 and the cover label 138 can, for example, be structured
analogously to the above description. The cover label 138 is configured by the
second adhesive layer 126 as a self-adhesive cover label 138, which second
adhesive layer can have a thickness of 20 um, for example. The transponder 140
can also be configured by the first adhesive layer 124 as a self-adhesive

25  transponder, it being possible once again to use an acrylate adhesive with a
thickness of 20 um, for example. For the other configurations of the individual
components, reference may be made, for example, to the above description of
Figure 1.

30 In contrast to Figure 1, the surface of the article 112 in Figure 2 is provided with a
depression 214, said article 112 being, for example, a cassette housing of a tape
cassette for tape-like test elements for the detection of blood glucose. The
depression 214 has a central cutout 216 which is dimensioned in such a way as to
accommodate the radio-frequency chip 116, which is generally the bulkiest part of

35  the transponder 140. The central cutout 216 is adjoined by a flat cutout 218 into
which the other component parts of the transponder 140 can be received. The
central cutout 216 has the effect that, when the transponder 140 is applied onto the



It wll further be noted that the sequence of the stated nethod steps can

al so be nodified. For exanple, the cover |abels 138 can be applied first,
foll owed by 35 application of the covering |layer 122 and/or the first
adhesive layer 124. - 17 This nmethod of sinplification of the value chain

i n the manufacture of conventional radio-frequency |abels 110 can be used
alternatively to or in addition to the,method according to the invention as
described below with reference to Figures 2, 3 and 4. This | ogisti cal

conbi ning of functions in the value chain will 5 not be explained in any
nore detail below Figures 2 to 4 show an illustrative enbodi nent of a
structure oburfaceadii the naglend?, thaletfad]of ahe araspandeo 1Mbeisi preéavitlon (Fi gure
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3 is not absolutely necessary, and it is possible, for example, for individual method
steps or several method steps to be repeated, in parallel or in another sequence.

20  The method is basically divided into three parts, which can be brought together at
different times. In a first branch of the method, the article 112 is manufactured
(step 310). This method step 310 can also include the formation of the depression
214 in a surface of the article 112, it being preferable, as has been explained above,
for this depression to be formed at the same time as the manufacture of the article

25 itself, for example by suitable configuration of an injection moulding tool. For
example, a large number of such articles 310 can be manufactured in a mass
production process.

In a second branch of the method (shown in the middle in Figure 3), the
30 transponder 140 is manufactured and made available. The steps of this
manufacture are shown in a greatly simplified manner in Figure 3. Thus, this
method comprises, for example, the manufacture of the radio-frequency chip 116
(step 312), manufacture of the antenna 118 (step 314), bonding of the radio-
frequency chip 116 onto the antenna 118 with the carrier film 120 (step 316), and
35  application of the covering layer 122 and of the first adhesive layer 124 (step 318).



depression 214 has a central cutout 216 which is dinmensioned in such a way
as to accommodate the radio-frequency chip 116, which is generally the
bul ki est part of 35 the transponder 140. The central cutout 216 is adjoi ned
by a flat cutout 218 into which the other conmponent parts of the
transponder 140 can be received. The central cutout 216 has the effect

that, when the transponder 140 is applied onto the - 18 surface of the
article 112, the surface of the transpbfder 140 is preferably substantially
flat. The covering |ayer 122 and the first adhesive |ayer 124 can in
particular be made so thin and so flexible that they fit w thout any problem
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structure, tiagsposdgoleidiibFanlt-firar (beanah 324 in thumsfé) imwhmhtCMdhdﬂmmﬁed
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have to be pertorne sequence I'S’ possible to
per f or m ot h&anspenderdl 4k 'épﬁiﬁfwe éhl@nﬁh P20 IIFFQ!FIT@:*B ththﬁ@@W@r transpendgef i ned

sequenceg of 1halBd SRChrEdELRR APieths ggnd& nfad 'd(rﬁlab%l (rtufdAQ s%@%gb)‘“ ely

necessary, and it is possible, for exanple, I'n V|dua steps or
several nethod steps to be repeated, in parallel or in another sequence. 20

tThe fﬁt hodt leb??ﬂaﬁmfﬁeﬁttﬁhngpdﬂér |sﬂip0328”|¥lﬁg lﬁadw@s, %h%f'cﬁgp(ﬁltﬂ& 40 tBéla gh: |

oget her a [ ren | r.s ran me e.article

11571 < rranu et o s e B3 agtbieTH onanabieainafe damSein i dsssiletude ¢ he

formati on ofabbtxe depression 214 in a surface of the article 112, it being

preferagge, as has been expl ai ned above, for this depression to be forned
me

at the time as the manufacture of the article 25 itself, for exanple by
sui t abl e conftitheisand bmeas oant diﬂjcmnt times fmui thi: mpth@bstepsHothertedesepibed, a | ar ge
nunber of s [ Sy23l | r tion
process. l{ﬁgggi%r%gb%rla%cﬁ [ﬁ?ﬂ!tf B%thl%&lpﬁﬁ{l??ﬁéthgglsgg#% igure 3),
t he Figure 3. This manufacture, whlch 1s hkew1se shown in a greatly simplified

manner in Figure 3, can include, for example, the provision of the carrier layer 128
20 (step 330), application of the laser-sensitive material 130 (step 332), and
application of the second adhesive layer 126 (step 334).

After method steps 330 to 334 have been performed, the cover labels 138
manufactured in this way can in turn be made available as tape material, for
25 example, in order to be delivered to the labelling process.

In method step 336, the cover label 138 is fixed on the transponder 140. This is

done, for example, by the cover label 138 being applied over a large surface area

onto the transponder or transponders 140 fixed in method step 328. For example, a
30 large-surface cover label 138 can be applied onto several transponders 140.

Thereafter, in method step 338, the cover label 138 or the cover labels 138 are
punched out such that, for example, each cover label 138 substantially
corresponds, in terms of its lateral extent, to a transponder 140.

35



30 transponder 140 is manufactured and nade avail able. The steps of this
manuf acture are shown in a greatly sinplified manner in Figure 3. Thus, this
met hod conprises, for exanple, the nmanufacture of the radio-frequency chip
116 (step 312), manufacture of the antenna 118 (step 314), bonding of the
radi o- frequency chip 116 onto the antenna 118 with the carrier film 120
(step 316), and 35 application of the covering |layer 122 and of the first
adhesive | ayer 124 (step 318). - 19 The transponders 140 nanufactured in
net hod steps 312 to 318 can be made "a?diFable as tape material, for
exanpl e, and can be delivered to a |abelling process. For this purpose, a
defined transponder 140 is nmade available in nethod step 320. This

t ransponder Ti@Qxees mdterial X &b mmﬂ@égﬁrfacetdo&sﬁmﬂd@s i§ Bt iRdeStRP 322,
for 5 exanple a.visual chec nd/or .an elegtri check i accorda ce with
the above dQLEME ﬁ'g?ﬁpogfegéf@fgdd%lﬂlenfcg; f& f‘té‘ce Frhﬂeﬁ@a Staﬂpcﬁlgr aRdys to
whet her t he retoeadsframdisr pibdéssi s fault-free (branch 324 in Figure 3), in
whi ch case the nethod is continued with the transponder that has been nade

available. By contrast, if the transponder 140 is defective (branch 326 in
Fi gure 35, tl’?lgurdébeowsaelliusaﬂtémmmmmanbi@ dewice B¢0 dihshafostesaapld, cannew

transponder ymdey gy gdélﬁﬂh%é DI B RHGR P\?é.@% 3. dTethY ‘i&b&b‘{ R4k ‘basffed%%

t ransponder, step ves the tra I'Xed to the
surface of tthe aﬁwiqschlél ({q_rzcxamle @R%mﬁﬂs@:ﬁqshb@m% seemied sdrcady &31 ighaslcari bed

above. 15 Atgelfi9inShe® rbﬂlﬁ‘ct@sanﬁrbéﬁ% Qicfhfv@ﬂégnfo bl Pﬁ%esfsr GR3.LRe R hag steps

hitherto descri bed, A the cover Is manufactured in a third branch
of the net hot¥seRsdraboye. the é@ﬂﬂ’(’&d"’l‘?ﬂﬁg %ﬁ’éﬁ"a"& sHnpliedyas éape materidletlizse shown

in a great| yaslidenbértd esthe HosvREY acchrdf &qurfe auge 4can include, for exanple, the
provision of the carrier layer 128 20 (step 330), application of the
| aser-sensitive material 130 (step 332), and application of the second

adhesi ve | ayEIne dd6ee( sdsep tradvppndedicoatrolntivivedd St fp £hSking @ tﬁﬂébolnamem}een

f d, I f d
perfored, i §RGE bARE Eyti TIPSO A B el T 20,
to the | abel fanlg llplﬁe@pplml tolthe mchddklramcmalzma teospnderabspended8libs fi xed
on the tr5ans§magq£ oﬁﬂrornd-@a{eﬁ ry&boﬁ@zﬂsr ul%xtgr@(l)r‘?ect t?%plﬁ&ﬁoﬁ QUE rﬁxlil?é)el 138

bei ng applied over a’lar
can then opt10nally be checked ina control station 418.

It will be noted that the transponder dispenser 416 in Figure 4 is only indicated

symbolically as a roller device. Instead of such a laminating process by means of a
20  roller-type labelling device, numerous other ways of applying a transponder 140

are also conceivable, however, for example pick-and-place methods or the like.

As has been described above, the cover labels 138 are also supplied as tape

material 420 in the device 410 shown in Figure 4 and delivered as such to the

process. As with the transponders 140, however, a different method configuration
25  is also conceivable in this respect, for example a pick-and-place method.

The cover labels are applied onto the articles 112 in a cover label dispenser 422,
and, as has been explained above, they are preferably applied across a large surface
area. The cover labels 138 can then be punched out in a punch 424. Excess
30 material of the cover labels 138 can then be removed as a lattice in a lattice

rernoval device 426 and delivered to a waste drum 428.

In this way, the articles 112, for example the tape cassettes, are labelled and the
radio-frequency label 110 is produced on each article 112. The articles can be
35 removed from the device 410. Alternatively or in addition, however, the device
410 can also comprise a laser inscriber 430, which for example comprises a CO,
laser, and/or a read/write station 432 for writing information into the transponders



onto the transponder or transponders 140 fixed in nethod step 328. For
exanple, a 30 large-surface cover |abel 138 can be applied onto several
transponders 140. Thereafter, in nmethod step 338, the cover |abel 138 or the
cover |abels 138 are punched out such that, for exanple, each cover | abel
138 substantially corresponds, in ternms of its lateral extent, to a
transponder 140. 35 - 20 The excess material of the original |arge-surface
cover |abel 138 is not needed for cov¥ing a transponder 140 and is then
cut off as a lattice in nmethod step 340 and renoved fromthe process. 5

Figure 4 shows an illustrative enbodi nent of a device 410 which, for
exanpl e, capg i 691&&16&?&30/ b iq % 66 coflbink@ © 3. The
devi ce 410 pt baggﬁ n he ar? gs&?%gﬁ%ﬁﬁﬁé%xggp ﬁgpgcggggegygs) bei ng

suppl i ed aIF@@H@*@BhﬂWﬁﬂ§h@Wmmh seni - fi ni shed products and being delivered
to a process line. As has been described above, the transponders 140 can
al so be supgll?d as t $ ter| |, 412 10 and delivered to tgéwrrocess
according t 5§ Wil é“’i? thpfeFiguts & ds mgrely 3 5 fEPregHtatag) o €8 414 for

ngckl nga a pds?rwqoemdeamibﬁoof tﬂhaﬂedk&S4hE€Fh€fﬂdﬁnmlcbﬁipbﬂamlﬁan§ Hhﬁ the ?nslooncliirz
IS 1aentglll e 1 N | S I’ I Cle
o arti ol es s T ind PeiSeiteirtin e fubbn socs bisSLRHLET i BLttf Bl cat ed

synbol i cal | gxdnmpléiagprodudtionComginextr. Mipéovest Fignreaddshiomsi o dully antoidae,
optionally I at the

t ransponder l&gmfsh“g‘?l @gd‘ﬁlgﬁ s&?.&}.&? HO%ZF% Efg?{;lrs]féfsg R Il(:):lgltf{g:ds e@@raﬁﬂ%ﬁa?ﬂl ly as a
roll er devi wthddﬁm ba@mﬁdwcﬁoaexmlﬁm thegcqmmeég d:@conms pfocass. 20

rol | er pe nsponder
140 are 59‘%2%33%‘3%??%@%3%?% Py e e R A e Bt e o the
like. As haSubmariallydasiaad usipgadilly seomatediProcgbel s 138 are al so supplied as
tape material 420 in the device 410 shown in Figure 4 and delivered as such
to the process. As with the transponders 140, however, a different nethod
configuration 25 is also conceivable in this respect, for exanple a

pi ck- and- pl ace nmethod. The cover |abels are applied onto the articles 112 in
a cover | abel dispenser 422, and, as has been expl ai ned above, they are
preferably applied across a |arge surface area. The cover |abels 138 can

t hen be punched out in a punch 424. Excess



30 material of the cover |abels 138 can then be renoved as a lattice in a
|attice renoval device 426 and delivered to a waste drum 428. In this way,
the articles 112, for exanple the tape cassettes, are | abelled and the

radi o-frequency | abel 110 is produced on each article 112. The articles can
be 35 renoved fromthe device 410. Alternatively or in addition, however,
the device 410 can al so conprise a | aser inscriber 430, which for exanpl e
conprises a CO2 |aser, and/or a read/#eite station 432 for witing
information into the transponders - 21 140. The laser inscriber 430 and the
read/ wite station 432 can also be conbined in a single appliance, for
exanple. It will be noted that Figure 4 is nmerely a schematic representation
of just one 5 possible enbodiﬂpnt of the device 410. The i ndi vi dual
conponent parts of the devi cel#t0f sferengenumbers i gurati on are known to a
person skilled in the art, for exanple a production engineer. MNboreover,
Figure 4 sh m@ a fuII utomat?ckbc conti nuous production sequence. However,
it is also 8 sible ? i bb3|diary nmet hods to be carried out, for
exanpl e in tih2 cont exiclof a di sconti nuous process. 10 Alternatively or in
addi tion, it hs als? Hfssible for sone process steps to be carried out
manual | y |nstead of ng a fully autonmated process. - 22 List of reference
nunbers 11d16adi o- radigiirequenclyabyl 112 article 114 inlay 116

radi o-frequgRgy ChiQnmﬁ%% antenna 120 carrier film 122 covering |ayer 124
first adhesive |ayer second adhesive layer 128 carrier layer 130

| aser - sensi ti2Qe nat@ﬁﬂﬁrﬁhm32 i nscri babl e surface

122 covermg layer

124 first adhesive layer

126 second adhesive layer

128 carrier layer

130 laser-sensitive material

132 inscribable surface

134 laser

136 laser irradiation

138 cover label

140 transponder

210 lamination

212 separation

214 depression

216 central cutout

218 flat cutout

310 manufacture of the article

312 manufacture of the radio-frequency chip
314 manufacture of the antenna

316 bonding

318 application of covering layer and first adhesive layer
320 transponder made available

322 transponder control step

324 fault-free transponder

326 defective transponder

328 fixing of transponder

330 provision

332 application of laser-sensitive material

334 application of second adhesive layer



134 laser 136 laser irradiation 138 cover |abel 140 transponder 210

| am nation 212 separation 214 depression 216 central cutout 218 flat
cutout 310 manufacture of the article 312 manufacture of the radio-frequency
chip 314 manufacture of the antenna 316 bondi ng 318 application of covering
| ayer and first adhesive layer 320 transponder nade avail able 322
transponder control step 324 fault-free transponder 326 defective
transponder 328 fixing of transponder 23330 provi sion 332 application of

| aser-sensitive material 334 application of second adhesive |ayer - 23 -
336 fixing of cover |abel 338 punching out of cover |abel 340 lattice

renoval 410 gdgvice ftﬁfiné)épgﬂﬁi lAgej@ radi o-frequency |abel 412 tape materi al
nder

- transponder. 414 transp control device 416 transponder dispenser 418
control stat33n 420 Rugplingguiaficaverlabddyer | ayer

340 lattice removal

410 device for producing a radio-frequency label

412 tape material - transponder

414 transponder control device

416 transponder dispenser

418 control station

420 tape material - cover layer

422 cover label dispenser

424 punch

426 lattice removal device

428 waste drum

430 laser inscriber

432 read/write station



422 cover | abel dispenser 424 punch 426 |lattice renoval device 428 waste
drum 430 | aser inscriber 432 read/wite station 24 - Patent Cains 5 1.

Met hod for the manufacture of a radio-frequency |abel (110) on an article
(112), the nmethod having the follow ng steps: - at |east one transponder
(140) is fixed on a surface of the article (112), the transponder (140)
havi ng at | east one radi o-frequency chip (116) and at |east one antenna
(118) and at least one carrier film¢1l28)~ 10 - at |east one cover | abel
(138) is fixed on the transponder (140), the cover |label (138) having at

| east one inscribable surface (132) directed away fromthe transponder
(140). 2. Method according to the preceding claim in which the at | east one
15 transponder (140) and the at |east one cover |abel (138) are nanufactured
in different method steps, the transponder (140) being fixed on the surface
of the article (112) in a first fixing step, and the cover |abel (138) being
fixed on the transponder (140) in a subsequent second fixing step. 20 3.

Met hod according to the preceding ﬁlg§¥ |n whi ch the transponder (140),
before and/or after the first fixi HK% Mder goes a transponder control
step in which a check is nmade on mhether t he transponder (140) is

defectiv

transponser (‘1148%}18@@0&8‘??&%\1&%%90?Q?a é ﬁﬁ?f{e}ge{&’e&émoc}a?' edérglgfore a

cover |abel (138113, tmpmﬁwlamgmefﬁwlagst@p&jl ng to one of the preceding
three claims, in V"h'a@rb Etrtﬁle(\tfh\ﬁ%crndéloﬁllﬁlﬁpﬁlﬁ)&a%%)a SL%IDQB% 151’(5 gf]}fz jer the

second f|X|ng st ep, oes a control step | 'k i s made
on whet her the covert ¢ &B@P%@H&i)“@sha"d@ﬁ aclepsieone radio- ffequeﬂc}’ Chlp (116)

and at least one antenna (118) and at least one carrier film (120);

10 - at least one cover label (138) is fixed on the transponder (140), the
cover label (138) having at least one inscribable surface (132) directed
away from the transponder (140).

2. Method according to the preceding claim, in which the at least one
15 transponder (140) and the at least one cover label (138) are manufactured
in different method steps, the transponder {140) being fixed on the surface
of the article (112} in a first fixing step, and the cover label (138) being
fixed on the transponder (140) in a subsequent second fixing step.

20 3. Method according to the preceding claim, in which the transponder (140),
before and/or after the first fixing step, undergoes a transponder control
step in which a check is made on whether the transponder (140) is
defective.

25 4. Method according to the preceding claim, in which transponders (140)
identified as being defective arc discarded before a cover label (138) is
applied.

5. Method according to one of the preceding three claims, in which the cover
30 label (138), before and/or after the second fixing step, undergoes a label
control step in which a check is made on whether the cover label (138) is

defective.



- 25 6. Method according to the preceding claim in which cover | abels
(138) identified as being defective are discarded before these are fixed on
the transponder (140). 5 7. Method according to one of the preceding
clainms, in which the transponder (140) has a first adhesive layer (124) for
fixing the transponder (140) on the surface of the article (112). 8. Method
according to the preceding claim in which the first adhesive |layer 10
(124) has an acryl ate adhesive. 9. Methbd-according to one of the preceding
clainms, in which the first adhesive layer (124) has a thickness of 5
mcronetres to 100 micronetres, and preferably of 20 micronetres. 15 10.

Vet hod, accOR! NOMASE it e SRcheClBi®y WCHA: bR [aRgponder
(116). 20 It. Metd@aaﬁ%fb%bainagiefwum@r@ﬂéé@dw@e&rmbqse armﬁwm on th‘he

covering |l ayer (grggs)pgna@s“@ PET film 12. Method according to one of the
preceding clains, in which the antenna (118) has at |east one of the
foll owi ng antennas: a copper antenna; an 25 alum nium antenna; a gold

antenn? 56 1I37 ?/e% IMythGC &R0 Hpot o&@e@ﬁ@h@ﬁrebefﬁ@élﬂﬁﬁdzgﬂ@hﬁ:h@lhd”@ans ?ﬂé’ﬂ' CE tﬂe
cover | abe 1 S a.s adhesive. l.a 0 ich the
cover |abel (13 §4OS§F'|S ?Jgrsﬁ@?awﬁﬂaﬁeﬁél%%?gﬁyfﬂ‘d?éjé‘?L‘%‘Tﬂ%’fﬁgﬁ@f ‘X%t hod
accordi ng to thespfaeediiegartitlai2)i n which the second adhesive |ayer (126)
has an acryl ate adhesive. 15. Method according to one of the preceding

clains, in which a large-surface 35 cover |abel (138) is fixed on the
t ransponder 8( 140 Methatiaachuding)tnethe padvedling (c188) in whichéhe fitsh edtedivardayer he

resul ti latticep :Met hod according to one of the preceding
cl ai s, {l?n whi ch%t%grﬁlﬁér@gﬁrglgﬁ %ﬁcmb@

9. Method according to one of the preceding claims, in which the first
adhesive layer (124) has a thickness of 5 micrometres to 100 micrometres,
and preferably of 20 micrometres.

15

10.  Method according to one of the preceding claims, in which the transponder
(140) has a covering layer (122) for covering the radio-frequency chip
(116).

20 11.  Method according to the preceding claim, in which the cavering layer (122)
has a PET film.

12. Method according to one of the preccding claims, in which the antenna
(118) has at least one of the following antennas: a copper antenna; an
25 aluminium antenna; a gold antenna.

13.  Method according to one of the preceding claims, in which the cover label
(138) has a second adhesive layer (126) by means of which the cover label
(138) can be fixed on the transponder (140).
30
14.  Method according to the preceding claim, in which the second adhesive
layer (126) has an acrylate adhesive.

15.  Method according to one of the preceding claims, in which a large-surface
35 cover label (138) is fixed on the transponder (140), and the cover label
(138) is then punched and the resulting lattice removed.



surface (132) can be inscribed by neans of at |east one of the follow ng
inscription methods: - by a |aser inscription nethod; 5 - by a |aser
printing nethod; - by a thermal transfer printing nmethod; - by an inkjet
printing nethod. 17. Method according to one of the preceding clains, in

whi ch the cover label 10 (13%) has at |east one | aser-sensitive |ayer (130)
which is designed to change at | east e optically discernible property
when acted upon by a |aser beam 18. KEthod according to the preceding
claim in which the action of the |aser 15 beam has at |east one of the
follow ng effects: a colour change, in particular a colour change resulting
from a thermecheighbd aesedingto endbdthe prdvedinp eli@e] ifNVhich fRMBsbaBE Mat eri al

i | vi | of t t . t he | - iti I . t chi
tep i whi ch at *aie (32 PP Berioflh Meand8F o B ane e Wliioa ca. 20°
19. Met hod accor dasegption omthods: t he preceding two clains, in which the | aser-
sensitive |layer (13 aqg?er%s?ﬁﬁ@'{lingéhéé at at | east one of the |aser

nmto » o gm )

wavel engt hs from 10 10 20. Method according to one of the
precedi ng t hree cl aibys lasen peintiehmethod] aser- sensitive |layer (130) has at

| east one ther mQherﬂy@t‘thﬁl%?hﬁkrépﬁﬂin@qgéth&&” ar a thernochromc nmaterial.
t ecedi

21. Method according“to one of | pr ng four clains, in which the
| aser- 30 sensiti-ve QyApdpkichmmtingaaethod.ayer t hi ckness of from 0.3 micrometre
to 10 mcronetres, in particular of 2.5 mcronetres. 22. Method according

to one of t preceding clains, in which the cover |abel (138) has at | east
one coveri ngﬁrnat g\&f"gf)dgﬁc% pgitapng gf e praceding claims cig\whicl ghe coserdabel, i g

having ab | east qn88)ohad beldasd bevilaigr-sansigive dbger @ 3PRRGICHTR! Bédigled @ pl astic
material, in particul ar

PET material,. - 23, Method acgcor di to one of
the preceding cl &PARES f’%ﬁe@ﬂi%‘ﬁ %ﬁucﬂl‘é‘égfscﬁrﬂéﬁe property when acted Upon by a

laser beam.

18.  Method according to the preceding claim, in which the action of the laser
15 beam has at least one of the following effects: a colour change, in particular
a colour change resulting from a thermochemical reaction and/or
thermochromism; a removal of material involving removal of at least part
of the laser-sensitive layer; an etching step in which at least part of the
laser-sensitive layer is evaporated.
20
19.  Method according to one of the preceding two claims, in which the laser-
sensitive layer (130} has a sensitivity at at least one of the laser
wavelengths from 1064 nm to 10.6 pm.

25 20.  Method according to one of the preceding three claims, in which the laser-
sensitive layer (130) has at least one thermochemical material, in particular
a thermochromic material.

21.  Method according to one of the preceding four claims, in which the laser-
30 sensitive layer (130) has a layer thickness of from 0.3 micrometre to 10
micrometres, in particular of 2.5 micrometres.

22.  Method according to one of the preceding claims, in which the cover label

(138) has at least one covering material as carrier layer (128), the covering

35 material having at least one of the following materials: a paper material; a
plastic material, in particular a PET material.



depression (214) is introduced into the surface of the article (112) before
the transponder (140) is fixed on the surface, the depression (214) being
designed to receive the transponder (140) conpletely or partially. 5 24.

Met hod according to the preceding claim in which the depression (214) is
di mensi oned such that the inscribable surface (132) is substantially flat.
25. Method according to one of the preceding clains, in which the article
(112) 10 has at |east one package for at |east one test elenent for the
detection of at |east one analyte im &7sanple, the test el ement being
designed to change at | east one detectable property in the presence of the
anal yte. 26. Method according to the preceding claim further conprising at

| east one b5 wrinikded %&Edm ab bRl of tﬁ@?e&ﬂﬁlg"\ﬂ%ﬁﬂsn% Whidh !éﬁ;f;é%(tvdngg at

| east one infornation |tem eing witten int e transpon 140), the at

| east one i nf or (A&PTCEHOR (&) d‘b#ﬂt&dﬁF%lﬂéﬂ thecishace Ak thenartielgdd { Hrbafersm

concerni ng the atthe kaaso 1hest ﬁie@n@tmh duif @éirthh‘a!é RbsiAtI) ek rmat| on.
20 27. I\/Ethodacc?dln fo o he pr g sura BprREsiBAIDN) being

recedi urt her rising at |east
one inscribing &P O\/Sﬁ?edT‘F @Eé‘apweaﬁgfﬂi@éogm@%@w Qﬁpl s inscribed
with opsicall y di scernible information. 28. Met hod according to the
preceding t whi ch the inscrihi.n 5.and the ting step
are carried 9ut 3\“”&'8&&?“%‘85&?%‘8? lr!ﬁ‘ﬂﬁlpgé S%? de@@““ﬁe@lvt%tlsmw) f or
t he manuf act ur e dfimansiemtidouti ptitedyscribilde sm(rIal:@)(lSﬁ) iasubsmhtiallyeflaf112) , in
particular by a nethod according to one of the preceding clains, in which

the device (410) has at |east one transponder dispenser 30 (416) for fixing
a transponde?s. ( 14dethai apcaading éaene ofribe prededing clatus ne whidhi the atieB)(L1i t h at

| east ong ant enn%agjamgas@(gg Hkdedtr hABRY 0B GSPAEELR fof HeerdchBRLe g1 2

surface of an article rrsing at |east
one cover |abel diayensapalyigipy sapiple thestegtedemens deing d’qsbgﬂ@d tq@@gge 8he cover

| abel (138), Wi thegd oh€asibct¥le prdpeayiiPalIpRestiid QR diedde. di rected away 35
fromthe transponder (140), P t he transponder (140)" fi xed on the surface
of the article (112).

26.  Method according to the preceding claim, further comprising at least one
15 writing step, said at least one writing step involving at least one
information item being written into the transponder (140), the at least one
information item containing at least one information item concerning the at
least one test element, in particular batch information.

20 27.  Method according to the preceding claim, further comprising at least one
inscribing step in which the inscribable surface (132) is inscribed with
optically discernible information.

28.  Method according to the preceding two claims, in which the inscribing step
25 and the writing step are carried out at least approximately simultaneously.

29. Device (410) for the manufacture of a radio-frequency label (110) on an
article (112), in particular by a method according to one of the preceding
claims, in which the device (410) has at least one transponder dispenser

30 {416) for fixing a transponder (140) with at least one radio-frequency chip
(116), with at least one antenna (118) and with at least one carrier film
(120) on a surface of an article (112), the device (410) further comprising
at least one cover label dispenser (422) which is designed to fix at least one
cover label (138), with at least one inscribable surface (132) directed away

35 from the transponder (140), onto the transponder (140) fixed on the surface
of the article (112).



