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Communication station for inventorizing transponders by means of selectable memory areas

of the transponders

The invention relates to a communication station for contactless

communication with transponders, which communication station comprises inventorizing

means, which inventorizing means are designed for inventorizing transponders which are in
communicative connection with the communication station, and which inventorizing means
comprise inventorizing command generation means which are designed for generating an
inventorizing command data block, by the evaluation of which in a transponder at least one
memory area of a memory of the transponder can be found, in which at least one memory
area identification data is stored and which at least one memory area influences the
inventorizing of the transponder in that, in dependence on the at least one memory area, a
transmission parameter is specified for transmitting a transmission signal that is to be
transmitted from the transponder to the communication station for the purpose of
inventorizing the transponder.

The invention further relates to a transponder for contactless communication
with a communication station, which transponder comprises a memory, which memory
comprises memory areas and in which memory first identification data assigned to the
transponder and second identification data assigned to the transponder are each stored in at
least one respective memory area.

The invention further relates to an integrated circuit for a transponder for
contactless communication with a communication station, which integrated circuit comprises
a memory, which memory comprises memory areas and in which memory first identification
data assigned to the integrated circuit and second identification data assigned to the

integrated circuit can each be stored in at least one respective memory area.

In the context of a communication station as described above and a
transponder as described above and an integrated circuit as described above, refefence may
be made to the international standards of ISO 14443 and ISO 15693, for example, and to a
transponder system put on the market by the applicant under the name I-Codel. Such a

communication station and such a transponder and such an integrated circuit are thus known.
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In each of the known embodiments, the fact is that an inventorizing operation
for each transponder in communicative connection with the communication station is always
executed using the same memory areas of these transponders and consequently always using
a serial number stored in these memory areas and unique for the transponder concerned, i.e. a
unique identification data block, which unique identification data block for all transponders is
always stored in the same memory areas of a memory of the transponder and can thus always
Be f;aund ﬁndef the s;me address. Fdr exémble; for the transponder system put on the market
under the name I-Codel, the relevant unique serial numbers, i.e. the unique identification
data blocks, are each stored in all transponders in two fixed preset memory areas of the
memory of the transponder concerned.

The known solution does present a simple design, but there is the problem that
an inventorizing operation can only be executed with the serial numbers stored in fixed preset
memory areas of a memory in a transponder, i.e. with the unique identification data block.
The consequence of this is that the inventorizing of transponders has only a limited
flexibility, which represents an undesired restriction since more and more applications arise
for transponders and their integrated circuits and for communication stations in which it is
disadvantageous to execute an inventorizing operation with the help of the unique

identification data blocks stored in fixed preset memory areas.

It is an object of the invention to remove the above restriction and the resulting
disadvantages and to realize an improved communication station and an improved
transponder and an improved integrated circuit.

To achieve the object described above, inventive features are provided for a
communication station according to the invention, so that a communication station as in the
invention can be characterized as follows:

Communication station for contactless communication with transponders, of
which each transponder is designed for contactless communication with the communication
station and each transponder comprises an addressable memory, which memory comprises
memory areas each having an address, and in which memory first identification data assigned
to the transponder and second identification data assigned to the transponder are each stored
in at least one respective memory area; and which communication station comprises
inventorizing means, which inventorizing means are designed for inventorizing transponders

which are in communicative connection with the communication station and which
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inventorizing means comprise inventorizing command generation means which are designed
for generating an inventorizing command data block, which block comprises a memory area
selection data block by means of which in a transponder the at least one memory area of the
memory can be found, in which at least one memory area identification data is stored, and
which at least one memory area influences the inventorizing of the transponder in that, in
dependence on the at least one memory area, a transmission parameter is specified for
transmitting a trmsﬁiésion signal thaf is to Abe transmitted from the transponder to the
communication station for inventorizing the transponder, wherein the inventorizing command
generation means for generating at least one inventorizing command data block are designed
with a memory area selection data block selectable from a set of memory area selection data
blocks.

To achieve the object described above, inventive features are provided for a
transponder according to the invention, so that a transponder as in the invention can be
characterized as follows:

Transponder for contactless communication with a communication station,
which communication station comprises inventorizing means for inventorizing the
transponder in communicative connection with the communication station, and which
transponder comprises an addressable memory, which memory comprises memory areas each
with an address and in which memory first identification data assigned to the transponder and
second identification data assigned to the transponder are each stored in at least one
respective memory area, and which transponder comprises recognition means for recognizing
at least one item of control information, which control information indicates which at least
one storage area influences the inventorizing of the transponder, and which transponder
comprises memory area selection means which interact with the recognition means and by
means of which, in dependence on the control information recognized by the recognition
means, the at least one memory area is selectable, in which at least one memory area
identification data is stored, and which at least one memory area influences the inventorizing
of the transponder in that, in dependence on the at least one memory area, a transmission
parameter is specified for transmitting a transmission signal that is to be transmitted from the
transponder to the communication station for the purpose of inventorizing the transponder.

To achieve the object described above, inventive features are provided for an
integrated circuit according to the invention, so that an integrated circuit as in the invention

can be characterized as follows:
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Integrated circuit for a transponder for contactless communication with a
communication station, which communication station comprises inventorizing means for
inventorizing the integrated circuit in communicative connection with the communication
station, which integrated circuit comprises an addressable memory, which memory comprises
memory areas, each with an address, and in which memory first identification data assigned
to the integrated circuit and second identification data assigned to the integrated circuit can
each be stored in at least one respéctivé niemofy a1;e;"1, and which integrated ciréuit corﬁprisés
recognition means for recognizing at least one item of control information, which control
information indicates which at least one storage area influences the inventorizing of the
integrated circuit, and which integrated circuit comprises memory area selection means
which interact with the recognition means and by means of which, in dependence on the
control information recognized by the recognition means, the at least one memory area is
selectable, in which at least one memory area identification data can be stored, and which at
least one memory area influences the inventorizing of the integrated circuit in that, in
dependence on the at least one memory area, a transmission parameter is specified for
transmitting a transmission signal that is to be transmitted from the integrated circuit to the
communication station for the purpose of inventorizing the integrated circuit.

The provision of the features as in the invention creates the possibility simply
and at only slight additional cost, that with the help of a communication station designed
according to the invention and transponders designed according to the invention and
integrated circuits designed according to the invention, different inventorizing operations are
optionally executable for such transponders according to the invention, the difference
between the different inventorizing operations being that these inventorizing operations are
executed using different selectable memory areas of the relevant memories provided in an
addressable memory of a transponder or an integrated circuit, and possibly the identification
data stored in these selectable memory areas. A simple method is made possible thereby for
optionally executing an inventorizing operation using at least one selectable memory area, in
which a unique serial number for a transponder or an integrated circuit, i.e. a unique
identification data block of a transponder or an integrated circuit, is stored; or for optionally
executing an inventorizing operation using at least one selectable memory area in which
typical user data for a transponder, i.e. a characteristic user data block, is stored. This is
especially advantageous because the unique identification data block is assigned by the
manufacturer of the transponder or the integrated circuit for such a transponder during its

manufacture and stored in the memory of the transponder or the integrated circuit, and
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because the characteristic user data block is stored by the user of the transponder or the
transponder’s integrated circuit in the memory of the transponder or the integrated circuit.
This therefore advantageously creates the possibility of executing an inventorizing operation
either using an identification data block assigned by a manufacturer, or using a user data
block assigned by a user. It should be stressed here as especially advantageous that according
to the inventorizing operation performed, i.e. depending on the selectable memory areas used
for an 1nventonzmg opéréﬁonA or on the identification data stored in these selectable memory
areas (either unique identification data block or typical user data block), a transmission
parameter selectable from several options for a transmission signal is chosen for the
transmission of data from a transponder to a communication station, it being possible for this
selectable transmission parameter to be formed, for example, from the starting time of several
possible time windows or from the coding type used for coding data, or from the subcarrier
frequency of a subcarrier signal for modulating a transmission signal.

Advantageous further embodiments of a communication station according to
the invention and a transponder according to the invention and an integrated circuit according
to the invention are characterized in the subclaims. The resulting advantages are further
explained with reference to the embodiments described below.

The aspects cited above and further aspects of the invention will become
apparént from the embodiments described below and are explained with reference to these

embodiments.

The invention will be further described with reference to embodiments shown
in the drawings to which, however, the invention is not restricted.

Fig. 1 shows schematically in the form of a block diagram an essential part in
this context of a communication station according to an embodiment of the invention.

Fig. 2 shows schematically in the form of a block diagram an essential part in
this context of a transponder and an integrated circuit for this transponder according to an
embodiment of the invention.

Fig. 3 shows schematically an inventorizing command data block which can
be generated with the communication station according to Fig. 1 and processed with the
transponder according to Fig. 2.

Fig. 4. shows two different inventorizing command data blocks which can be

generated with a communication station (not shown) according to a further embodiment of
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the invention and can be processed with a transponder (not shown) according to a further

embodiment of the invention.

Fig. 1 shows a communication station 1. Communication station 1 is provided

and designed for contactless communication with transponders. Fig. 2 shows such a

Atranspohrdér 2. The desi gn of the frarispoﬁder 2is Asﬁbéeqﬁentl_y‘deéitz_wi‘tﬁ in more detail.

The communication station 1 comprises a microcomputer 3. Instead of a
microcomputer 3, however, a hard-wired logic circuit may alternatively be provided. A series
of means and functions is implemented with the help of the microcomputer 3; only those
means and functions that are important in this context are dealt with further here. The
microcomputer 3 is connected via a data connection 4 to a host computer (not shown). The
microcomputer 3 comprises sequence control means 5 which can be used for controlling a
number of sequences, in particular program flows. The microcomputer 3 is connected to a
timing signal generator 6 with which a timing signal CLK can be generated, this timing
signal CLK being fed to the microcomputer 3 for known purposes.

By means of the microcomputer 3, inventorizing means 7 are realized. The
inventorizing means 7 are designed for inventorizing transponders 2 that are in
communicative connection with the communication station 1. Inventorizing should be
understood to mean that the communication station 1 receives a transmission signal uniquely
and unmistakably from each transponder 2 in communicative connection with
communication station 1, and each transponder 2 is thus uniquely recognized, and that for
each recognized transponder 2 the received transmission signal, and thus preferably
characteristic or typical identification data, is available in the communication station 1. The
inventorizing means 7 in this case comprise inventorizing command generation means 8 and
identification data recognition means 9 and identification data processing means 10.

The inventorizing command generation means 8 are developed for generating
an inventorizing command data block IVTDB. Such an inventorizing command data block
IVTDB is shown in Fig. 3. The inventorizing command data block IVTDB comprises a
command data block COMDB and a memory area selection data block DSELDB and a mask
data block MASKDB. The command data block COMDB notifies all transponders 2 in
communicative connection with the communication station 1, i.e. in a communication area of
communication station 1 that these transponders 2 should be inventorized. The memory area

selection data block DSELDB provides the transponders 2 in communicative connection with
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the communication station 1 with a control information item, by means of which in a
transponder 2 at least one memory area of a memory of the transponder 2 can be found, in
which at least one memory area identification data is stored and which at least one memory
area influences the inventorizing of the transponder 2.

The communication station 1 of Fig. 1 is advantageously designed such that
the inventorizing command generation means 8 are designed to generate an inventorizing
Céfrﬁriaﬁd'data biock fVTDB, which inventoriziné cdmméﬁd dafé Abnlock iVTDB corhbﬁseé a
memory area selection data block DSELDB selectable from a set of memory area selection
data blocks. In the transponder systems known so far, no such memory area selection data
block DSELDB selectable from a set of possible memory area selection data blocks was or is
included in an inventorizing command data block IVTDB, as this was or is not necessary,
because in the transponder systems known so far, only preset memory areas or the contents
stored in these preset memory areas, i.e. identification data, were ever used for inventorizing
purposes. According to the selection option mentioned above, the inventorizing command
generation means 8 are designed for generating an inventorizing command data block
IVTDB as in Fig. 3 with a memory area selection data block DSELDB selectable from a set
of memory area selection data blocks, the memory area selection data block DSELDB
containing the address B60 of an address data memory area of the memory of a transponder,
in which address data memory area at least one address of at least one memory area of the
memory of a transponder 2 is stored, in which at least one memory area identification data is
stored and which at least one memory area influences the inventorizing of the transponder 2.

In relation to the selection of a memory area selection data block DSELDB
selectable from a set of memory area selection data blocks, it should also be stressed that
such a selection may be made in the communication station 1 by inputting a corresponding
control information item from a host computer connected to communication station 1 via the
data connection 4. Such a selection may alternatively be made by inputting corresponding
control information with the help of control keys provided on the communication station 1.

The mask data block MASKDB notifies each transponder 2 which part of the
identification data stored in the memory of transponder 2, i.e. for example of the unique
identification data block or of several typical user data blocks for a user of a transponder 2, is
to be used for executing an inventorizing operation. This mask data block MASKDB may
also be used for other purposes, for example the mask data block MASKDB may be used in a
so-called time slot inventorizing process for codetermination of the time slot in which a

transponder 2 transmits its transmission signal in reply to the communication station 1.
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However, the measures according to the invention may be used advantageously not only in a
time slot inventorizing process, but also in other inventorizing processes, in which, for
example, a so-called bitwise comparison or check of identification data is performed.

The output from the inventorizing command generation means 8 is input to
encoding means 11, by means of which an input inventorizing command data block IVTDB

is subjected to encoding. After the encoding, the encoding means 11 output a coded

invent&rizir]é command data block CIVTDB. The oufput from encodingA means 1 1 is input to
modulation means 12, to which the coded inventorizing command data block CIVTDB can
be fed, and to which a carrier signal CS generated by a carrier signal generator 13 can
additionally be fed. By means of the modulation means 12, the applied carrier signal CS can
be modulated in dependence on the similarly applied coded inventorizing command data
block CIVTDB, so that after the modulation the modulation means 12 output a modulated
coded inventorizing command data block MCIVTDB. The output from modulation means 12
is input to amplifying means 14 which amplify the modulated coded inventorizing command
data block MCIVTDB. The output from amplifying means 14 is input to matching means 15,
and from there to transmission means 16, which comprise a transmission coil 17 and are
effective as means of both sending and receiving. A modulated coded inventorizing
command data block MCIVTDB amplified by the amplifying means 14 is fed via the
matching means 15 to the transmission means 16 for the purpose of transmission to all
transponders 2 present in a communication area of the communication station 1 as in Fig. 2.

The circuit parts described so far serve for transmitting signals from the
communication station 1 to the transponder 2 as in Fig. 2. Means are also provided in the
communication station 1 which are effective for a transmission of a transmission signal from
a transponder 2 as in Fig. 2 to the communication station 1. These means also include the
transmission means 16 and the matching means 15.

Also among these means are filter means 18, which are connected to the
matching means 15, and to which modulated coded identification data MCID can be fed as
well as other signals not described in detail here. The output from the filter means 18 is input
to demodulation means 19, the output from the latter then being input to decoding means 20.
After a particular received signal has been filtered by the filter means 18, it is demodulated
by the demodulation means 19 and subsequently decoded by the decoding means 20, so that
in the case of modulated coded identification data MCID transmitted to the communication
station 1, the coded identification data CID appears after demodulation means 19 and the

identification data ID after decoding means 20.
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The output from decoding means 20 is input to the identification data
recognition means 9. The identification data recognition means 9 can recognize the
identification data ID transmitted in the form of a transmission signal with a certain
transmission parameter to the communication station 1 if the identification data of only one
single transponder 2 is received in the communication station 1 according to a transmission
parameter. However, the identification data recognition means 9 can also recognize when the
identification data of two or more transponc{ers 2 were received in the communication station
1 according to a transmission parameter, i.e. when a so-called collision has occurred, after
which at least one further inventorizing operation must then be performed. After a clear
recognition of recognized identification data ID, the recognized identification data ID is fed
to the identification data processing means 20, which identification data processing means 20
process the recognized identification data ID. For example, the recognized identification data
ID may be stored in a memory of the microcomputer 3. The recognized identification data ID
may alternatively be passed on via the data connection 4 to the host computer (not shown).
The recognized identification data ID may furthermore be forwarded to acknowledgement
signal generation means, which acknowledgement signal generation means then provide for
the generation of an acknowledgement signal which is transmitted to the transponder 2 that
was inventorized during a completed inventorizing operation, i.e. was uniquely recognized.

‘ The transponder 2 will now be described with reference to Fig. 2. The
transponder 2 is designed for contactless communication with the communication station 1 as
in Fig. 1. The transponder 2 in this case is a transponder 2 which is connected to a product
and in which data concerning the product is stored, for example data about the product type,
the sales price, the date of manufacture, the country of manufacture, an expiry date, and
similar characteristics, as well as a serial number unique for each transponder 2 and thus
significant, i.e. a characteristic identification data block. The stored data may, for example,
correspond to the so-called EPC code ((Electronic Product Code) or the so-called EAN code.
The EPC code is a data word of ninety-six (96) bits in all, with which every product in the
world can be significantly and distinguishably labeled. However, the transponder 2 may
alternatively be provided and developed for other application purposes.

The transponder 2 comprises an integrated circuit 21. The transponder 2
further comprises transmission means 22. The transmission means 22 consist of a
transmission coil 23, which is provided outside the integrated circuit 21, and a capacitor 24,
which is implemented within the integrated circuit 21. The transmission coil 23 is connected

to a terminal contact 25 of the integrated circuit 21, The transmission coil 23 and capacitor 24
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form a resonant circuit, whose resonant frequency corresponds to an operating frequency of
at least one signal to be transmitted from the communication station 1 to the transponder 2,
though this need not necessarily be so. A signal to be transmitted to the transponder 2 in this
case is an amplitude-modulated carrier signal, for example the modulated coded
inventorizing command data block MCIVTDB. But it may also be a different transmission
signal.

- The transmission means 22, which form récéinvi-ng"niéansh, are IJ;‘O;IidC& and
developed for receiving an inventorizing command data block IVTDB, this inventorizing
command data block IVTDB being contained in the amplitude-modulated and coded
inventorizing command data block MCIVTDB. The amplitude-modulated and coded
inventorizing command data block MCIVTDB can be generated with the communication
station 1 as in Fig. 1, and can be transmitted contactlessly to the transponder 2 by means of a
field produced by the communication station 1 and influencing the transponder 2. The
transmission is made in this case by inductive means, i.e. by transformer. However, the
transmission may alternatively be executed by electromagnetic means. With the inventorizing
command data block IVTB, notification goes to the transponder 2 or a number of
transponders 2 present in a communication area of the communication station 1, that the
transponder(s) 2 have to take part in an inventorizing operation.

’ The transponder 2 or the integrated circuit 21 comprises an energy supply
circuit 26 and a clock recovery stage 27 and a demodulation stage 28. The energy supply
circuit 26 and the clock recovery stage 27 and the demodulation stage 28 are each connected
to the terminal contact 25, with the result that these circuit elements are each supplied with
the signal received with the transponder 2, thus also with the amplitude-modulated coded
inventorizing command data block MCIVTDB received with the transponder 2.

The energy supply circuit 26 is provided and developed for generating a direct
supply voltage V using the signal fed to it, as has long been known. The energy supply circuit
26 is also provided and developed for generating a so-called "Power on Reset" signal POR,
which signal POR is generated if the transponder 2 is supplied with sufficient energy and
consequently a sufficiently high direct supply voltage V is generated by the energy supply
circuit 26.

The clock signal recovery stage 27 is provided and developed for restoring a
clock signal CLK, using the signal fed to it, such as the amplitude-modulated coded

inventorizing command data block MCIVTDB. This measure, too, has long been known.
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The demodulation stage 28 is provided and designed for demodulating the
amplitude-modulated coded inventorizing command data block MCIVTDB. The amplitude-
modulated coded inventorizing command data block MCIVTDB can be fed to the
demodulation stage 28, with the result that the demodulation stage 28 generates and outputs a
demodulated coded inventorizing command data block CIVTDB. The output from
demodulation stage 28 is input to a decoding stage 29, to which the coded inventorizing
command data block CIVTDB can be fed and by which this still-encoded data bi&:k 1s
decoded. The encoding of this data block was executed previously in the communication
station 1. After the decoding, the decoding stage 29 outputs the inventorizing command data
block IVTDB.

The means described so far take effect in a receive mode of the transponder 2.
But with the transponder 2 it is also possible to execute a send mode or a transmit mode from
the transponder 2 to the communication station 1. For this the transponder 2 or the integrated
circuit 21 comprises an encoding stage 30 and a modulation stage 31 following the encoding
stage 30, and a subcarrier signal generator 32 which is connected to the modulation stage 31.
The modulation stage 31 is connected on the output side to the terminal contact 25 and thus
to the transmission means 22, which also form sending means. Various signals can be fed to
the encoding stage 30, including identification data ID, the origin of which is dealt with in
detail later. The encoding stage 30 enables encoding of the identification data ID, after which
encoding the encoding stage 30 outputs coded identification data CID. The coded
identification data CID can be fed to the modulation stage 31. A subcarrier signal SCS
generated by the subcarrier signal generator 32 can also be fed to the modulation stage 31.
Using the subcarrier signal SCS, the modulation stage 31 performs an amplitude modulation
of the coded identification data CID, so that the modulation stage 31 supplies transmission
means 22 with identification data MCID modulated in respect of amplitude and furthermore
coded, which transmission means 22 provide for a transmission to the communication station
1. Instead of an amplitude modulation, however, a phase modulation or a frequency
modulation may also be performed.

The transponder 2 or the integrated circuit 21 of the transponder 2 comprises a
microcomputer 33. Instead of the microcomputer 33, however, a hard-wired logic circuit may
also be provided. The "Power on Reset" signal POR and the clock signal CLK as well as the
inventorizing command data block IVTDB can be fed to the microcomputer 33, and the

microcomputer 33 outputs the identification data ID.
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The microcomputer 33 co-operates with storage means 34, which comprise a
RAM and a ROM or an EEPROM, but this, too, has long been known. The storage means 34
comprise an addressable memory 35. The addressable memory 35 comprises a number of
memory areas, of which a few memory areas are marked in Fig. 2 with the reference
numerals 36, 37, 38, 39, 40 and 41. The memory area 41 is a so-called address data memory
area. Each memory area possesses an address. In Fig. 2 the addresses for the memory areas
36 to 41 are specified, namely the addresses BO1, B02, B10, B11, B12, and B60.

In the addressable memory 35, first identification data ID assigned to the
transponder 2 is stored (or can be stored) in the two memory areas 36 and 37 with the
addresses BO1 and B02. This first identification data ID involves the so-called serial number,
a characteristic unique identification data block IUDDATA for the transponder 2. In the
addressable memory 35, second identification data ID assigned to the transponder 2 is stored
(or can be stored) in the memory areas 38, 39 and 40. This second identification data ID
involves a typical user data block USERDATA for a user of the transponder 2. In this case,
the three addresses B10, B11 and B12 of the memory areas 38, 39 and 40 are stored in the
addressable memory 35, in the address data memory area 41 having the address B60. The
reason is that in the case assumed here the three memory areas 38, 39 and 40 with the
addresses B10, B11 and B12 influence the inventorizing of the transponder 2, and for this the
second identification data ID stored in the three memory areas 38, 39 and 40 with the
addresses B10, B11 and B12, i.e. the user data block USERDATA , can be read for the
purpose of inventorizing the transponder 2; this will be dealt with in detail later.

The microcomputer 33 comprises sequence control means 42, which can be
used for controlling a number of sequences, in particular program flows.

By means of the microcomputer 33, recognition means 43 for recognition of
inventorizing command data blocks IVTDB are furthermore implemented. The inventorizing
command data blocks IVTDB output by the decoding stage 29 can be fed to the recognition
means 43. The recognition means 43 can recognize the command data block COMDB in
each inventorizing command data block IVTDB. After a recognition of such a command data
block COMDB, the recognition means 43 output a control signal CS, which is fed to the
sequence control means 42, with the result that the sequence control means 42 control a
program flow in the microcomputer 33 that is necessary for executing an inventorizing
operation.

The recognition means 43 comprise further recognition means 44, these

further recognition means 44 being provided and developed for recognizing control
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information, this control information indicating which at least one memory area influences
the inventorizing of the transponder 2 and from which at least one memory area the
identification data ID stored therein can be read for the purpose of inventorizing the
transponder 2. In the case described here, the control information is formed by the memory
area selection data block DSELDB, which is contained in an inventorizing command data
block IVIDB (see Fig. 3). The further recognition means 44 can recognize such a memory
area selection data block DSELDB and output the recognized memory area selection data
block DSELDB after a recognition of such a memory area selection data block DSELDB. In
this present case the further recognition means 44 are thus designed to recognize the memory
area selection data block DSELDB selected from a set of memory area selection data blocks,
which memory area selection data block DSELDB forms an item of control information.

The microcomputer 33 also serves to implement memory area selection means
45 which co-operate with the further recognition means 44 and which, in dependence on the
control information recognized by means of the further recognition means 44, i.e. in
dependence on the memory area selection data block DSELDB recognized by the further
recognition means 44, can select the memory area in which at least one memory area
identification data is stored and from which the identification data ID stored therein can be
read for the purpose of inventorizing the transponder 2, and which at least one memory area
influences the inventorizing of the transponder 2 in that, in dependence on the at least one
memory area, a transmission parameter is specified for transmitting a transmission signal that
is to be transmitted from the transponder 2 to the communication station 1 for inventorizing
the transponder 2. In this present case the memory area selection data block DSELDB
contains the address B60 of the address data memory area 41 of the addressable memory 35
of the transponder 2, in which address data memory area 41 the three addresses B10, B11,
and B12 of the three memory areas 38, 39, and 40 of the memory 35 of the transponder 2 are
stored, from which three memory areas 38, 39, and 40 the identification data ID stored
therein, i.e. the user data block USERDATA, can be read for the purpose of inventorizing the
transponder 2. When the memory area selection means 45 receive the memory area selection
data block DSELDB from the further recognition means 44, the memory area selection
means 45 provide for a reading of the data stored in the address data memory area 41, i.e. for
a reading of the addresses B10, B11, and B12.

The microcomputer 33 also serves to implement data processing means 46
which co-operate with the memory area selection means 45 and are provided and designed

for processing the data read from the address data memory area 41, i.e. for processing the
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addresses B10, B11 and B12. The data read from the address data memory area 41 by the
memory area selection means 45, i.e. the addresses B10, B11 and B12, is fed to the data
processing means 46, after which the data processing means 46 forward the addresses B10,
B11 and B12 to the memory area selection means 45, with the result that the memory area
selection means 45 provide for a reading of the second identification data ID stored in the

memory areas 38, 39 and 40 with addresses B10, B11 and B12. i.e. the user data block

USERDATA. The user data block USERDATA read from the memory areas 38, 39 and 40 is

fed to the memory area selection means 45, and subsequently the part of the user data block
USERDATA that is to be transmitted as identification data ID to the communication station 1
for inventorizing the transponder 2 is determined using the mask data block MASKDB
contained in an inventorizing command data block IVTDB, which mask data block
MASKDB was recognized by the recognition means 43 and fed to the memory area selection
means 45. In this present case it is assumed that from the entire second identification data ID,
i.e. the user data block USERDATA, only the second identification data ID stored in the
memory area 39 with the address B11, i.e. the part of the user data block USERDATA(B11),
is to be used for inventorizing the transponder 2. As a result, the memory area selection
means 45 selects only the part of the user data block USERDATA(B11) stored in the
memory area 39 with the address B11 and subsequently feeds it to the encoding stage 30 as
identiﬁcation data ID; this will be dealt with in detail later.

The transponder 2 or the integrated circuit 21 of the transponder 2 comprises
transmission parameter determination means 47 following the memory area selection means
45, which transmission parameter determination means 47 are formed in the present case by
time window determination means 47. The time window determination means 47 are formed
by means of the microcomputer 33. The identification data ID selected by the memory area
selection means 45, i.e. the part of the user data block USERDATA(B11) from the memory
area 39 stored with the address B11, can be fed to the time window determination means 47.
Furthermore, an item of control information CIMA can be fed to the time window
determination means 47 from the memory area selection means 45, which item CIMA
indicates from which memory area the identification data ID fed to the time window
determination means 47 originates. The control information CIMA fed to the time window
determination means 47 thus provide the latter with information referencing the memory area
of memory 35 from which the identification data ID comes, which is to be processed in each
case. This identification data ID may be the characteristic unique identification data block

IUDDATA for the transponder 2, or the typical user data block USERDATA for a user of the
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transponder 2, or parts of these data blocks. Using the control information CIMA, the time
window determination means 47 process a preset algorithm to determine a time window, in
which time window the identification data ID fed to the time window determination means
47, i.e. the part of the user data block USERDATA(B11), is forwarded to the encoding stage
30. The time window determination means 47 are developed in this case to define a total of
sixty-four (64) time windows TW beginning at sixty-four (64) different starting times, as is
symbolically specified in Fig. 2. However, a different number of time windows beginning at
different times may alternatively be selected. For example, thirty-two (32) or one hundred
and twenty-eight (128) or two hundred and fifty-six (256), but also a number that is not a
multiple of two (2). The part of the user data block USERDATA(B11) selected and
forwarded in a specific time window TW by the time window determination means 47 and
forming the identification data ID selected for inventorizing purposes is then encoded by the
encoding stage 30 and subsequently modulated by the modulation stage 31, after which a
transmission from the transponder 2 to the communication station 1 can take place.

After a transmission of the selected identification data ID from the transponder
2 to the communication station 1, an inventorizing operation can be performed in the
communication station 1 in known manner.

In the transponder system formed from the communication station 1 as in Fig.
1 and transponders 2 as in Fig. 2, the essential advantage is gained that the identification data
ID used for an inventorizing operation can be defined or found with the help of address data
B10, B11, and B12 stored in an address data memory area 41, which offers the great
advantage that it is easily possible to change the identification data ID used for an
inventorizing operation by changing the address data stored in the address data memory area
41. This address data stored or storable in the address data memory area 41 may be changed,
for example, contactlessly using the transmission means 22 of the transponder 2. For
example, changing the address data B10, B11 and B12 stored in the address data memory
area 41 with the address B60 to the address data BO1 and B02 is a simple way of causing the
identification data block UIDDATA to be used instead of the user data block USERDATA
for inventorizing purposes. The memory content in the address data memory area 41 with the
address B60 may also be changed in such a way that instead of the addresses B10, B11, and
B12, only the address B10 or only the address B11 or only the address B12 or only the
addresses B10 and B11 and or only the addresses B10 and B12 or also an address additional
to the addresses B10, B11, and B12 are stored. It should be mentioned that in the case of

indirect addressing as explained above, instead of an address of an address data memory area
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transmitted from a communication station to a transponder, a fixed preset address in a
transponder for such an address data memory area may also be provided.

In the transponder system formed from the communication station 1 as in Fig.
1 and transponders 2 as in Fig. 2, indirect addressing is performed by the address data
memory area 41 of those memory areas 38, 39, and 40 from which the stored identification
data, i.e. the user data block USERDATA forming the second identification data, can be read
for theApurpos;e of inVerﬁoriziﬁg a tranéfaohder 2.Tna diffefent trénspbﬁdéf éystém w1th 2; o
communication system (not shown) and a transponder (not shown), a solution is provided in
which a direct addressing occurs of those memory areas which influence the inventorizing of
the transponder and from which the identification data stored in these memory areas can be
read for the purpose of inventorizing the transponder. In this transponder system, the
unrepresented communication station comprises inventorizing command generation means
which are developed to generate two different inventorizing command data blocks IVTDB1
and IVTDB2, which different inventorizing command data blocks IVTDB1 and IVTDB2 are
schematically represented in Fig. 4. The two different inventorizing command data blocks
IVTDBI1 and IVTDB2 each comprise the same command data block COMDB. Each of the
two inventorizing command data blocks IVTDB1 and IVTDB2 comprises a memory area
selection data block, DSELDBI1 or DSELDB?2, respectively, selectable from a set of memory
area selection data blocks. These two memory area selection data blocks DSELDB1 and
DSELDB2 are differently configured. The first memory area selection data block DSELDBI1
contains at least one address of at least one memory area of the memory of the unrepresented
transponder, in which at least one memory area the first identification data, i.e. the
identification data block UIDDATA, of the relevant transponder is stored. The second
memory area selection data block DSELDB2 contains at least one address of at least one
memory area of the memory of the unrepresented transponder, in which at least one memory
area the second identification data, i.e. the user data block USERDATA, is stored.

In this case the recognition means of the unrepresented transponder 2, which
correspond to the further recognition means 44 of the transponder 2 as in Fig, 2, are designed
to recognize two different memory area selection data blocks DSELDB1 and DSELDB?2,
respectively, which are selectable from a set of memory area selection data blocks. If the
unrepresented communication station 1 sends a first inventorizing command data block
IVIDBI to the unrepresented transponder 2, the identification data block UIDDATA stored
in the addressable memory of this transponder and forming the first identification data is

consequently read for inventorizing purposes and transmitted as transmission signal to the



10

15

20

25

30

WO 03/052673 PCT/IB02/05345
17

communication station, a transmission parameter (preferably the starting time of time
windows) being specified in dependence on the memory area from which the first
identification data is read. On the other hand, if the unrepresented communication station
sends a second inventorizing data block IVTDB2 with the second memory area selection data
block DSELDB?2 to the unrepresented transponder 2, the user data block USERDATA stored
in the memory of this transponder and forming the second identification data is consequently
read for inventorizing purposes and transmitted as transmission signal to the communication
station, a transmission parameter (preferably the starting time of time windows) being
specified in dependence on the memory area from which the second identification data is
read. This transponder system thus also provides a simple method of utilizing different
memory areas, or different identification data stored in the different memory areas, for
inventorizing purposes, it being possible to call or find the different memory areas or
identification data with the help of different inventorizing data blocks, IVTDB1 or IVTDB2.

It should also be mentioned that the different inventorizing data blocks
IVTDBI1 and IVTDB?2 also contain different mask data blocks MASKDB1 and MASKDB?2,
so that in each case different parts of the different identification data can be utilized for
inventorizing purposes.

In a transponder system with a communication station according to the
inveﬂtion and with transponders according to the invention, it is easily possible to utilize two
different memory areas of an addressable memory, or the first or second identification data
they contain, for inventorizing purposes. Here the first identification data may be formed by a
unique identification data block UIDDATA and the second identification data by a typical
user data block USERDATA. However, there is also the possibility that the first
identification data is formed by a first part of a unique identification data block UIDDATA
and the second identification data is formed by a second part of the same unique
identification data block UIDDATA. It is furthermore possible that the first identification
data is formed by a first part of a typical user data block USERDATA and the second
identification data by a second part of the same typical user data block USERDATA.

It may further be mentioned that it is also possible to feed control information
to a transponder according to the invention, this control information indicating which at least
one memory area should influence the inventorizing of the transponder, in which case the
identification data stored therein are to be read for the purpose of inventorizing the
transponder, and this control information contains additional information which decides

which part of the identification data to be read for the purpose of inventorizing a transponder
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should be used for an inventorizing run. This additional information provides a simple
method of utilizing differently sized parts of stored identification data for the purpose of
inventorizing a transponder, the size of the parts to be used being governed by the application
of the transponders; for example such that in the event that only a relatively small number of
transponders is to be inventorized, only a relatively small part of stored identification data is
used for inventorizing, whereas if a relatively large number of transponders is to be
inventorized, a relatively large part of stored identification data is used for inventorizing.
Such additional information may be formed by a mask having a mask value and a mask
length, but also by a so-called hash value.

In the above embodiments of communication stations according to the
invention and transponders according to the invention, control information for the purpose of
defining or selecting the memory areas which should influence the inventorizing of the
transponder and from which identification data should be read for inventorizing purposes, is
transmitted from a communication station in the form of data blocks to the relevant
transponders. However, it is alternatively possible to store such control information directly
in a memory of a transponder or the integrated circuit of a transponder, for example as a flag,
which can be programmed either by the manufacturer of the transponder during manufacture,
or by the user. Such control information may also be implemented in the integrated circuit
during manufacture of the integrated circuit for a transponder, by realizing a specific
development of the so-called metal mask, or an integrated fuse.

As a transmission parameter for the transmission of a transmission signal to be
transmitted from the transponder to the communication station, when an inventorizing
operation is performed with the communication stations and transponders described above
according to the invention, the respective starting time of time windows is specified by time
window determination means in dependence on the selected memory area from which
identification data is or was read for inventorizing a transponder. In alternative embodiments,
however, depending on the selected memory area that influences the inventorizing of the
transponder by specifying a transmission parameter in dependence on the selected memory
area, the encoding type for the transmission signal or a subcarrier signal for modulating the
transmission signal may also be brought in as a transmission parameter.

In the communication stations and transponders according to the embodiments
described above, the selected memory areas are used for specifying a transmission parameter
for a transmission signal to be transmitted from a transponder to a communication station in

an inventorizing operation, and in addition the identification data stored in these memory
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areas is transmitted in part to the communication station. This need not necessarily be so, as it
is also possible to utilize the selected memory areas or the identification data stored in these
memory areas only to specify the transmission parameter, but not to use the stored
identification data or part of it as a transmission signal for inventorizing purposes, using other
data stored in an addressable memory of a transponder instead.

In the transponders described with reference to Fig. 2, the storage means 34
comprise a memory 35 that is realized as one storage unit. However, such a memory 35 may
alternatively comprise several storage levels implemented as separate units, the memory
areas addressed with the addresses BO1 and B02 being implemented, for example, with one
storage level, and the memory areas addressed with the addresses B10, B11, and B12 being
implemented with another storage level. Here the memory areas with the addresses BO1 and
B02 may be formed, for example, by a so-called metal mask, which then forms a storage

level.
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CLAIMS:

1. A communication station (1) for contactless communication with transponders

~-(2), of which transponders (2) each-transponder (2) is-designed for contactless

communication with the communication station (1) and each transponder (2) comprises an
addressable memory (35), which memory (35) comprises memory areas (36, 37, 38, 39, 40,
41) each having an address (B01, B02, B10, B11, B12, B60), and in which memory (35) first
identification data (UIDDATA) assigned to the transponder (2) and second identification data
(USERDATA) assigned to the transponder (2) are each stored in at least one respective
memory area, and

which communication station (1) comprises inventorizing means (7),

which inventorizing means (7) are designed for inventorizing transponders in
communicative connection with the communication station (1), and

which inventorizing means (7) comprise inventorizing command generation
means (8) which are designed for generating an inventorizing command data block (IVTDB;
IVTDBI, IVTDB2) which block comprises a memory area selection data block (DSELDB;
DSELDBI1, DSELDB2) by means of which in a transponder (2) the at least one memory area
(36, 37, 38, 39, 40) of the memory (35) can be found, in which at least one memory area (36,
37, 38, 39, 40) identification data (UIDDATA, USERDATA) is stored, and which at least
one memory area (36, 37, 38, 39, 40) influences the inventorizing of the transponder (2) in
that, in dependence on the at least one memory area (36, 37, 38, 39, 40), a transmission
parameter (TW) is specified for transmitting a transmission signal (USERDATA(B11)) that
is to be transmitted from the transponder (2) to the communication station (1) for
inventorizing the transponder (2),

wherein the inventorizing command generation means (8) for generating at
least one inventorizing command data block (IVTDB; IVTDB1, IVTDB2) are designed with
a memory area selection data block (DSELDB; DSELDB1, DSELDB?2) selectable from a set

of memory area selection data blocks.

2. A communication station (1) as claimed in Claim 1, wherein the inventorizing

command generation means (8) are designed for generating an inventorizing command data
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block (IVTDB) with a memory area selection data block (DSELDB) selectable from a set of
memory area selection data blocks, the memory area selection data block (DSELDB)
containing the address (B60) of an address data memory area (41) of the memory (35) of the
transponder (2), in which address data memory area (41) the at least one address (B10, B11,
B12) of the at least one memory area (38, 39, 40) of the memory (35) of the transponder (2)
is stored, in which at least one memory area (38, 39, 40) identification data (USERDATA) is
stored and which at least one memory area (38, 39, 40) influences the inventorizing of the

transponder (2).

3. A communication station (1) as claimed in Claim 1, wherein the inventorizing
command generation means are designed for generating two different inventorizing
command data blocks (IVTDB1, IVTDB?2), each with a memory area selection data block
(DSELDBI1, DSELDB2) selectable from a set of memory area selection data blocks, the two
memory area selection data blocks (DSELDB1, DSELDB?2) being different, and wherein the
first memory area selection data block (DSELDB1) comprises the at least one address of the
at least one memory area of the memory of the transponder in which at least one memory
area the first identification data (UIDDATA) is stored, and wherein the second memory area
selection data block (DSELDB2) comprises the at least one address of the at least one
membry area of the memory of the transponder in which at least one memory area the second

identification data (USERDATA) is stored.

4. A transponder (2) for contactless communication with a communication
station (1), which communication station (1) comprises inventorizing means (7) for
inventorizing the transponder (2) in communicative connection with the communication
station (1), and

which transponder (2) comprises an addressable memory (35), which memory
(35) comprises memory areas (36, 37, 38, 39, 40, 41) each with an address (B01, B02, B10,
B11, B12, B60) and in which memory (35) first identification data (UIDDATA) assigned to
the transponder (2) and second identification data (USERDATA) assigned to the transponder
(2) are each stored in at least one respective memory area, and

which transponder (2) comprises recognition means (44) for recoghizing at
least one item of control information (IVTDB; IVITDB1, IVTDB2), which control
information indicates which at least one memory area (36, 37, 38, 39, 40) influences the

inventorizing of the transponder (2), and
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which transponder (2) comprises memory area selection means (45) which
interact with the recognition means (44) and by means of which, in dependence on the
control information (IVTDB; IVTDBI1, IVIDB2) recognized by the recognition means (44),
the at least one memory area (36, 37, 38, 39, 40) is selectable, in which at least .one memory
area (36, 37, 38, 39, 40) identification data (UIDDATA, USERDATA) is stored, and which
at least one memory area (36, 37, 38, 39, 40) influences the inventorizing of the transponder
(2) in that, in dependence on the at least one memory area (36, 37, 38, 39, 40), a transmission
parameter (TW) is specified for transmitting a transmission signal (USERDATA (B11)) that
is to be transmitted from the transponder (2) to the communication station (1) for

inventorizing the transponder (2).

5. A transponder (2) as claimed in Claim 4, which transponder (2) is provided for
contactless communication with a communication station (1), in which the inventorizing
means (7) comprise inventorizing command generation means (8) which are designed for
generating an inventorizing command data block IVTDB; IVIDB1, IVTDB2) which
comprises a memory area selection data block (DSELDB; DSELDB1, DSELDB?2) by means
of which in the transponder (2) the at least one memory area (36, 37, 38, 39, 40) of the
memory (35) of the transponder (2) can be found, in which at least one memory area (36, 37,
38, 39, 40) identification data (UIDDATA, USERDATA) is stored, and which at least one
memory area (36, 37, 38, 39, 40) influences the inventorizing of the transponder (2), wherein
the inventorizing command generation means (8) are designed for generating at least one
inventorizing command data block (IVTDB; IVIDBI1, IVTDB2) with a memory area
selection data block (DSELDB; DSELDB1, DSELDB2) selectable from a set of memory
area selection data blocks, and

in which transponder (2) the recognition means (44) are designed for
recognizing at least one memory area selection data block (DSELDB; DSELDBI,
DSELDB?2) selectable from a set of memory area selection data blocks, which at least one
memory area selection data block (DSELDB; DSELDB1, DSELDB?2) forms the at least one

item of control information.

6. A transponder (2) as claimed in Claim 5, wherein the recognition means (44)
are designed for recognizing a memory area selection data block (DSELDB) selectable from
a set of memory area selection data blocks, the memory area selection data block (DSELDB)

containing the address (B60) of an address data memory area (41) of the memory (35) of the
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transponder (2), in which address data memory area (41) the at least one address (B10, B11,
B12) of the at least one memory area (38, 39, 40) of the memory (35) of the transponder (2)
is stored, in which at least one memory area (38, 39, 40) identification data (USERDATA) is
stored and which at least one memory area (38, 39, 40) influences the inventorizing of the

transponder (2).

7. A transponder (2) as claimed in Claim 5, wherein the recognition means are
designed for recognizing two different memory area selection data blocks (DSELDBI,
DSELDB2) selectable from a set of memory area selection data blocks, the first memory area
selection data block (DSELDB1) containing the at least one address of the at least one
memory area of the memory of the transponder, in which at least one memory area the first
identification data (UIDDATA) is stored, and the second memory area selection data block
(DSELDB?2) containing the at least one address of the at least one memory area of the
memory of the transponder, in which at least one memory area the second identification data
(USERDATA) is stored.

8. An integrated circuit (21) for a transponder (2) for contactless communication
with a communication station (1), which communication station (1) comprises inventorizing
means (7) for inventorizing the integrated circuit (21) in communicative connection with the
communication station (1), which integrated circuit (21) comprises an addressable memory
(35), which memory (35) comprises memory areas (36, 37, 38, 39, 40, 41), each with an
address (B01, B02, B10, B11, B12, B60), and in which memory (35) first identification data
(UIDDATA) assigned to the integrated circuit (21) and second identification data
(USERDATA) assigned to the integrated circuit (21) can each be stored in at least one
respective memory area, and

which integrated circuit (21) comprises recognition means (44) for recognizing
at least one item of control information (IVTDB; IVTDB1, IVTDB2), which control
information indicates which at least one memory area (36, 37, 38, 39, 40) influences the
inventorizing of the integrated circuit (21), and

which integrated circuit (21) comprises memory area selection means (45)
which interact with the recognition means (44) and by means of which, in dependence on the
control information (IVTDB; IVTDBI1, IVTDB2) recognized by the recognition means (44),
the at least one memory area (36, 37, 38, 39, 40) is selectable, in which at least one memory

area (36, 37, 38, 39, 40) identification data (UIDDATA, USERDATA) can be stored, and
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which at least one memory area (36, 37, 38, 39, 40) influences the inventorizing of the
integrated circuit (21) in that, in dependence on the at least one memory area (36, 37, 38, 39,
40), a transmission parameter (TW) is specified for transmitting a transmission signal that is
to be transmitted from the integrated circuit (21) to the communication station (1) for

inventorizing the integrated circuit (21).

9. An integrated circuit (21) as claimed in Claim 8, which integrated circuit (21)
is provided for contactless communication with a communication station (1) in which the
inventorizing means (7) comprise inventorizing command generation means (8) which are
designed for generating an inventorizing command data block (IVIDB; IVTDB1, IVTDB2)
comprising a memory area selection data block (DSELDB; DSELDB1, DSELDB?2), by
means of which in the integrated circuit (21) the at least one memory area (36, 37, 38, 39, 40)
of the memory (35) of the integrated circuit (21) can be found, in which at least one memory
area (36, 37, 38, 39, 40) identification data (UIDDATA, USERDATA) can be stored, and
which at least one memory area (36, 37, 38, 39, 40) influences the inventorizing of the
integrated circuit (21), wherein the inventorizing command generation means (8) are
designed for generating at least one inventorizing command data block (IVIDB; IVIDBI,
IVTDB2) with a memory area selection data block (DSELDB; DSELDB1, DSELDB2)
selectéble from a set of memory area selection data blocks, and

in which integrated circuit (21) the recognition means (44) are designed for
recognizing at least one memory area selection data block (DSELDB; DSELDBI,
DSELDB?2) selectable from a set of memory area selection data blocks, chh at least one
memory area selection data block (DSELDB; DSELDB1, DSELDB?2) forms the at least one

item of control information.

10. An integrated circuit (21) as claimed in Claim 9, wherein the recognition
means (44) are designed for recognizing a memory area selection data block (DSELDB)
selectable from a set of memory area selection data blocks, which memory area selection data
block (DSELDB) contains the address (B60) of an address data memory area (41) of the
memory (35) of the integrated circuit (21), in which address data memory area (41) the at
least one address (B10, B11, B12) of the at least one memory area (38, 39, 40) of the memory
(35) of the integrated circuit (21) can be stored, in which at least one memory area (38, 39,
40) identification data (USERDATA) can be stored, and which at least one memory area (38,

39, 40) influences the inventorizing of the integrated circuit (21).
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11. An integrated circuit (21) as claimed in Claim 9, wherein the recognition
means are designed for recognizing two different memory area selection data blocks
(DSELDBI1, DSELDB2) selectable from a set of memory area selection data blocks, the first
memory area selection data block (DSELDB1) containing the at least one address of the at
least one memory area of the memory of the integrated circuit, in which at least one memory
area the first identification data (UIDDATA) can be stored, and the second memory area
selection data block (DSELDB2) containing the at least one address of the at least one
memory area of the memory of the integrated circuit, in which at least one memory area the
second identification data (USERDATA) can be stored.
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