(19 DANMARK (10 DK/EP 3273381 T3

(12) Oversaettelse af
europeeisk patentskrift

Patent- og
Varamegerkestyrelsen

(51) Int.Cl.: G 06 K 7/10(2006.01) G 06 K 17/00 (2006.01)
(45) Oversaettelsen bekendtgjort den: 2019-01-21

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2018-11-07

(86) Europaeisk ansggning nr.: 17176998.7

(86) Europeeisk indleveringsdag: 2017-06-20

(87) Den europeeiske ansggnings publiceringsdag: 2018-01-24
(30) Prioritet: 2016-07-19 DE 102016113302

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE S| SK SM TR

(73) Patenthaver: Sick AG, Erwin-Sick-Strasse 1, 79183 Waldkirch, Tyskland
(72) Opfinder: Pilzner, Olaf, Sethweg 47b, 22455 Hamburg, Tyskland
(54) Benaevnelse: RFID DEVICE AND METHOD FOR COMMUNICATING WITH AT LEAST ONE RFID TRANSPONDER
(56) Fremdragne publikationer:
EP-A1-2 490 150
EP-A1-2 562 676

EP-A1-2 955 541
US-A1-2014 347 165



DK/EP 3273381 T3



10

18

20

25

DK/EP 3273381 T3

RFID apparatus and a method for communicating
with at least one RFID fransponder

The invention relates to an RFID apparalus and a method for communicating with
at least one RFID transponder according to the preamble of claim 1 and 10,
respectively, ‘ |

RFID systems serve for the iéant_ificaﬁm of objects and products and‘ are used
inter alia to automate logistical movements. RFID transponders fastened to the

products are read out at an identification point, above all on a change of the owner

of the product or on a change of the transport means, and information is optionally

written back into the transponder. This resulls in fast and traceable iogiéticai
movements. The detected information is used o control the forwarding, storage,
and sorting of goods and products. ' | ‘

The RFID transponders are excited by ai&atmmégnetic radiation of the readfwrite
system, also called an interrogator, for radiating the stored information, wherein
passive transponders draw the required energy from the transmission energy of
the reading system and the less customary active transponders have their own
supply for iﬁis purpose. Passive transponders are read in aécordance with the
backscaﬁer'methed in the established ultrahigh freguency standard EPC
Generation 2 UHF RFID, whose air interface is defined in IS0 18000-6, mainly

lnoked at here.

Singuiation is a chalienge in RFID comymunications. What is meant by this is that a
simullaneous transmission of a plurality of transponders should be avoided to
avoid inieﬂ‘erencé and incorrect associa’tians_. The sisnguiati.{m should abm{e aft
take place very simply and without any coordination sffort on the side of the
transponéérs since only very limited c&%é&ﬁaﬁm rEsouUrees are availabie there and
since the time window of the contact would also be too short fora complex

synchronization in many app%iéatiens,
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The ant-collision process defined in 158G 18000-6 in principle alse makes possible
singulation for transponders of identical content. Each transponder is first
addressed individually and independently of its content in the so-called inventary
and is asked to communicate. In bméﬁ strokes, the time duration %}f the nventory,
also called a round, Is divided into 299 skji& Qisa parsmeter that the inﬁermgaﬁé%
sets such that in view of an expected or known number of iraﬁsmﬂders inths
readmg field the probability ('}f a random collision is small without losing afl oo
much raspanse time through emply slots inso daiﬂg\‘ |

Each transponder in reading range now gensrates a random number using the Q
parameter. The transpondey (‘miy responds in the slot thersby fixed dusing the
inventory and is othenwise silent so as not to interfere with the commurication
behwsen the interrogator and other ransponders. The ransponder can infer alia
sommunicals its unique idzéntiﬂcati‘om parameter (U - unique identification
identifier also referred f0 as a unigue ftem identifier} o the interrogator in its fixed
slot, After completion of the inventory, the interrogater thus knows all the
franspanders with which communication is msséhi& Since the transponders fix
their slots randomiy independently of one another, collistons are not precluded.
Yhe'im;efmgaim must recognize this and must start a new inventory, where

‘necessary with a different Q.

The interrogator can also obtain desper access to the transpander in the course of
an inventory, L.e. can communicate and exéz;ute an acésss command. in this
respect, @ ransponder having a specific Ul is fooked for as a rule. As soon as a
transpondar with the sought U therefors reép@nds i 2 slot of the access |
inventary, a handle is requested, the comymand is transmitted to the transponder
with this handle, is executed there and is éakmwiec&ged‘

This procedure starts from the basis that the Ul is actually only allocated once

within the total t%an&;}ondsr population 80 as never to iox_:ate fwo transponders
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having the same Ul simultaneocusly in the reading field. The access command
would otherwise be executed by all the transponders that salisfy the condition
within the inventory, namesly hera having the same UL The number of
transponders_paﬁicipatmg in an inventory can admittedly be narrowed down by
filters 2ragﬂsméitéd to the transponders beforehand. identical Ulls wolild, however,
also not prevent a simultaneous participation in the context of such filters. The
mventargé wo{sid in the best scenario, depending on the implementation in the
interrogator, still recognize that a Ull has bean awarded a multiple of times, but
wanld subsequsntly no iénger be able to distinguish or separately address the
assacig}ted transpondersf

it is, however, unlike with RF transponders, actually the responsibility of the
aperator to provide this uniqueness of the Ulls. As a rule, a stack or a roll of
transponders having identically pre-programmed Ulls are delivered and an initial

- writing with different Ulls is therefore required before the actual operation,

The known singulation is therefore not suilable to iﬂit’éaiiﬁf assign a Ul to a specific
transponder and o store it there for further operation. §nsteax:£,fhe transponders
have to be isolated in a geometrically physical manner so that communication
takes place with exactly the desired transponder by corresponding structures and
a targeted choice of the transmission parameters of the interrogator. Some
conceivable measures for this are a distance thatis as small as possible between

~ the interrogator and the transponder, a reduction of the transmvéssim power {o the

simatiest possible degrae, construction measures that shadow other transponders
or a suitable linear polarization. In addition, a SELECY mask can be sei.fsr the Ul
of tﬁe manufacturer set ex works, said mask, however, only separating the totality
of the new transponders frbm'mssi‘bie further transponders. All this is complex
and also not even possible in every situation. If the artificial siﬁguiatien fails, all the
transponders accidantally also addressed receive the write command to the Ul

- and then have the same new Ull among ong another in the future.
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An initial content should frequently also be written to the tranéponder with the Ul
with this content being predefined as a simple label or in an outer packaging of the
transpander, for instance in the form of a text, barcods or 2D code. The

~ assostation betwsen the transponder and this information must accordingly be

secured at exactly this point in time. Otherwise, not only false Ulls would be
allocated, but other transponder data would also be compromised,

Some fransponder types have a serial numt}ér programmed by the manufacturer
in a different memory sector than that for the UlL This would then allow &
singu&é&mn with the aid of SELECT masks and the initial Ull could also be
assigned in this manner. This is a comparatively iime»wﬁsuming operalion,
particudarly since the serial numbers must first also still be read from the -
transponders. Transponders having preQ;}.rogramnsed serial numbers are also
more of an exception so that this approach is at bast a part solution.

A ot insubstantial effort has fo be made overall for the unambiguous association
of a command {o a speciﬁc_kﬂown transponder. The Ul initialization is associated
with expensive designs and is only possible with a restricted pulsing. This will

frequently not be possible “on the eb}éct“, but rather requires an additionat manual

process, for example using a hand-held device.

EF 2 430 150 A1 discloses an RFID reading tunnel for reading RFID transponders
in a reading area. Al least one additional recelving antenna is arranged outside the
reading area, which is used to check whether a read transponder is really in the
reading arsa. In tshé immductioh, the document also names a determination of
dirsction on the basis of signal strength or phase as a previously known way of
ensuring the correct jassignment of information read from a fransponder {o an
abject in the réadisng area. |
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UGS 2014/0347185 AT describes a procedure far'qhécking the removal of an RFID

transpander. For this purpose, reference transponders are arranged at a reference

distance. When reading a transponder, the sighal strength is compared with the

reference signal strength of the reference transponder. i it is larger, it is assumed

that the transponder is closer to the RFID reader than the reference transponder.

From EP 2 9585 541 A1, a localization of parts using RFID or Wi-Fiis known. it is
sxplained in the introduction that tiangulation based on RF parameters such as
RSS! or TDOA {time difference of arrival} or AGA {angle of arrival} is commaon for
localisation, The doaunﬁen& considers these conventional metﬁcds to be unsuitable
for the localization of aircraft parts and instead proposes a difference boundary
method between two measurements with different signal strength and/or different

fiald of view.

EP 2 562 676 A1 discloses a method and readfwrite device for an arrangement

with a plurality of contaclless readable transponders. In the case of multiple.

inventories, in addition to the detected transponders, an additional information with
features of the radio connsction is also stored. This is then used to derive a guality

‘measure for the recording, which in turn is used to select one of the transponders.

The invention therefore has the objsct of simpiifymg- the singuiation.

This object is satisfied by an RFID apparatus and by a method for communicating
with at least one RFID transponder in accordance with claim 1 and 10,
respectively. The RFID apparatus is also called an interrogator, RFID reader or
RFID readfwrite apparatus, since an RFID apparatus is also typically able to write.
A sidguiation process is implemented in a céntroi unit for communication with a
piafa!éty of RFID transponders in the range of the RFID apparalus fo be ableto
give commends to only one respective RFID transponder. Such commands are

usually read commands or wrile commands to read data of the RFID transpondsr -
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or to store said data there; however, there are also other commands that, for
example, trigger a change of state in the RFID transponder.

The invention now starts from the basic idea of linking the singudation process o a
condition of the communication per se that is detected in a communication
parameter. What is meant by this s that is contents nat encoded in the RFID
signal, that is the RFID information exchangsd in accordance wit'h the RFID
protocol, that arg used, but rather pmpériies that are derived independently of the
RFID information from the RFID signat and in péﬁicuiar from the carrier wave
itself. The communication parameter is thus also independent of daty that are
stored on the RFID transponder. The check of the communication parameter is

~ preferably not intended as a replacement, but rather as an addition to known

singulation processes. The use of the {erm communication parameter in the
singuiaris cmiy a linguistic simplification and includes a combined assessment-of a
plurality of communication ;:mramexers :

The invention has the advantage that further criteria are created to decide which

RFID transponder receives a command. This is also possible without the efforts in
an initialization of the Ul described in the introduction. The singulation is thersby
éx;}anded in a suitable manner and covers situations that could previously lead to

ambiguities.

The communication parameter §s preferably a level of the RFID signal. The levsl,
for exampﬁe the RSS {received aignai strength indicator} mam;y depends on the
spacing between the RFID apparatus and the RFID transponder, but also on
which materials the RFID signal has {o pass through and on which orientation the
RFID transponder has with respect {0 the RFID apparatus. The RSS! thus differs a
fot more from the 'frgni side and rear side of an object in dependem:e'm'the -
material than the geometrical dimeansions of the object would bring about. if the

RESH is used as the criterion for the initialization of the Ul itis in any case
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sufficient to move the RFID fransponder {0 be written close {o the RFID apparalus;
shadowing designs are superfluous. However, also apart from this simple '
sxample, the RSSH of two RFID tranéponders recognizably differ in a large number

of real application cases and thus enable singulation.

Another preferred example for the communication parameter is the phase or the
phase angle of the RFID response with respect to the RFID transmission signat.
The phase is depsndent both on the spacing and on the orientation of the RFID

transporder to the RFID apparatus éhd, despite the ambiguity modulo of the

wavsiength, & random coincidence of the phases of two RFID transponder

communications is more unlikely in real application cases.

The communication parameter is preferably a direction (DOA, direction of arrival}

- from which the RFID signal is received. This direction is checked, for example, as
an angle corridor and can, for example, be determined from a phase measurement

using two-antennas.

A further example for a communication parameter is the speed of the RFID
transponder that can be measured via the {}Qg)pier effect.

- The communication parameters can be combined. This inter alia enables a

focalization in space from a phase measurement using at least two antennas, with
the ambiguity with respect to the wavelength being able to be resolved by the
R&8L

The RFID apparatus is preferably configured for the UHF range in accordance with
IS0 18000-6. The singulation process defined there can be expanded in

accordance with the invention by a check of the communication parameter. In this

respect, the communication protocols defined in the standard are preferably

observed so that the RFID apparatus remains fully compatible.



16

15

20

25

30

DK/EP 3273381.T3

The control unit is preferably {:{)ﬂﬁgured to determing the cemmuhieatim
parameter during an inveniory. The invemiory is defined in iSO 18006-6. in
addition to this, it is g}z}ésibﬁe o detect fusther éammunisaﬁion paramelers and they
will be stored when needed later. | '

The inventory preferably divides a time duration.of-a round info a p%uréiity of slols
and the control unit ackmwiedgesv the 'fespcnse in each siot, provided that exactly
one RFID transponder responds therein, and subsequently raceives the uniQ‘ue
wentification parametsr Ul g}f'the re‘smr}éing RFID trangponder. it is understond
that the RFID transponders likewise have o be configured in accordance with 180
18G00-6 for this purpose. Howsver, no expénsﬁan is required at all for the RFID
transponders to carry out the singulation in accordance with the invention,

The contral unit is preferably configured to check the communication parameter in
an éxpancﬁed inventory for the oulput of commands to va specific RFID
transponder. The expansion of the singulation in accordance with 1ISO 18000-6 is
therefars 6§recﬂ;§y finked o the existing mverﬁms‘y or access inventory and only adds
additional queties of the communication parameter, This is s§mp§é to implement

and continues to conform {o the standard. The communication parameter is

- preferably detected beforehand in a conventional inventory; a transponder is
- thersfore addressed in g targeted marner by a praviously measured

communication parameter. it is, howsver, alternatively also concsivable first to
determine the communication parameter in the expanded inventory and directly
subsequently to compare it with a specification that also enables a singulation
without knowledge of the communication parameters of other RFID transponders.
“{ﬁe specification of a very narrow angle corridor or a very strong RSSH are
examples. This can nameﬁy practically not be simustaneolusiy satisfied by two RFID

transponders.
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The control unit is preferabiy configured to give a write command for setting the
unigue identification parameter UH to a specific RFID transponder. The singulation
strategy supplemented in accordance with the invention, in particular the
expandad inventory in accordance with the previous paragraph, is therefors used
to solve the initialization problem of the UHL If an unambiguous initialization of the
Ut in the transponder population is ensured in this manner despite Ulls initially set
the same at the manufacturer's and despite identical contents of the RFID
fransponders overall, com'mnniaai’icm 6:3;1 thus otherwise take place ina

conventional manner again. This kind of iniialization is substantially more flexible
and thus more favorable and faster than the previous procedure. Transponders

disposed next to one anather only have {o have a recognizable spacing from one
another; an artificial shadowing for a physical suppression of the communication of
a plurality of RFID transponders can be dispensed with. The RFID transponders
can remain at the objects since the selection is stil pcz;&;i&)ie, for example, via the
RSSH, the phase or the DO&RF%D transponders can even be intialized ina

stacked manner because, for example, the respective topmost RFID transponder

- not yat initialized can be selected via the RSSI and the phase atleast under
- suitable framework conditions,

“The control unit is preferably configured to select RFID transponders having a

predefined unique identification parameter Ul A select to & specific Ull should be
sufficient per se for a singulation in accordance with 1SO 18000-8 and this is alsa

the case after an initialization such as in the preceding paragraph, forinsiance.

With & Ul awarded a multiple of times from the manufacturer's, a corresponding.
select, however, at least provides that up to the completion of the initialization only

those RFID transponders are addressed that stilt bear the manufacturer's Ul or

~ that conversely those RFID transponders are actually not asked.

The control unitis preferaﬁiy configured to give a dummy commandto g
rasponding RFID Transponder having a corredct anique identification parameter
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L, but not having a matching communication parameter. This serves for a simple

expansion of the inventory in accordance with IS 18000-6 since the behavior

- remains unaffected as much as possible. The RFID transponder only distinguishad

via the communication parameter axeciies the correct command. A further RFID

, traréspondér that likewise has to execute the command In accordance with all

conventional criteria does not need any spedial treatment since this RFID
transponder also receives a é@mmami and therefore also responds as usual with a
confirmation of operation. The command is, howevar, a dummy command that
doss not changs anything in the RFID transponder, but satisfies the defined
communication protocal and ends correctly for this RFID transponder.

The control unit is preferably configured to start an initialization with write
commands for setling the unigue identification parameter Ul when more than one
RFID transponder responds with the same unigue identification parameter Uil
This corresponds to an automatic initiatization as soon as two of more RFID
transponders ﬁaving the same Uit have been remghimd. This actually may not
happen because the operalion is only camied out with correctly initialized RFID
fransponders. If this is the case, however, repeat confusion is prevented by the
new writing of the Ull, in particular in diferent RFID systems that do not know or
utilize the method in accordance with the invention. The writing of the Ull is not
permitted in all applications,; the RFD apparatus should have correépondmg rights
or control over its transponder population for this purpose,

The method in accordance with {hs invention can be further developed in a similar
manner and shows similar advantages in so doing. Such advantageous featurss
are &escribaﬁ in an exemplary, but not exclusive manner in the subordinate claims
dépea‘dem on the independent c%aimé(
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The invention will be explained in more detail in the following also with respect to

further features and advantages by way of example with reference to

Fig. 1

Fig. 2.
Fig. 3

Fig. 4

“embadiments and {o the enclosed drawing. The Figures of the drawing show in:

a schematic overview representation of an RFID apparatus having a
plurality of RFID transponders in reading rangs;

an sxemplary flowchart for an inventory in which the RFID
fransponders in reading range are detected together with their
communication parameaters,; ‘

an exem;iiary flowchart for an access inventory similar to Figurs 21in
wh%ch; however, RFID transponders having a specific Ull execute a
command; and

~ an exemplary flowchart as an expansion of the access inventory in

accordance with Figure 3 in which the transmission of 8 command o
an RFID transponder is additionatly finked to the satisfaction of
specific communication parameters.

~ Figure 1 shows a schematic cvemiew representation of an RFID apparatus 10 and

some RFID transponders 12 arranged in an exemplary manner in ifs reading

range. The RFID apparatus 10 in this embodiment has two antennas H4a-bio be

“able to carry out & localization of the RFID transponders 12 over phase

measurements of the incoming waves. In alternative embodiments, there is only

one antenna or, conversely, there are furthsr antennas..

The RFID apparatus 10 transmits and receives RFID signals via the antennas

14a-b with the aid of a transceiver 18. A control unit 18, for example having a

digital module such as a microprocessor or an FPGA (field programmable gale

array controls the routines in the RFID apparatus 10 and is able to encode RFID

information into an RFID signal or to read RFID information from an RFID signal. A
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wired or wirgless connector 20 servas to integrate the RFID reading apparatus 10
into a higher ranking system.

in detail, the communication preferably takes place in accordance with a known
R?iiﬁ}pmmcoi, in g}éf@isufar ISO 18000-18 or EPC Generation 2 UHF RFID, and
the steps and components required for this are known per se so that only the
aspects relevant to the understanding of the invention will be explained in mors
detall further below. The exact setup of the RFID reading apparatus 10 beyond the
rough functional blocks is equally considered known.

A central problem of the communication between the RFID apparatus 10 and the

RFID fransponders 12 is the singulation. A plurality of RFID transponders 12
shouid not transmit simultaneocusly and the RFID apparatus 10 should be able to
address an individual RFID transponder 12 in a targeted manner. The standard
measure for mé selection of spedific RFID transponders 12 are filters by means of
select, for instance, whereupon only RFIDY transponders 12 respond that satisfy
the filter condition. In addition, each RFID tfénsgoéder 12 has a unigue
identification parameter in a correctly set-up system.

Before a specific communication with an RFID transponder 12, for example to
read or vary its data, the RFID apparatus 10 typically obtaing an overview of the
RFID transponders 12 present in the reading range as part of an i_nveﬁimy,

~ Figure 2 shows an exemplary routine of an inventory. itiargely cerrésmnds o tha

standard, but with additionally at least one communication parameter being
determined and being stored in the RR{} apparatus 10. Communication
parameters are properties that are acquived from iﬁe RFID signal independently of
the RFID information encoded therein such as a level (RSSi)} a phase ora
direction {BOA, direction of arrival). Communication parameters can be detected



10

18

20

25

30

DK/EP 3273381 T3

13

indi%d&saiiy for both antennas 14a-b or after a combined evaluation in an RFID

apparatus 10 in accordance with Figure 1.

Actions of the RFID apparatus 10 or of the interrogator during an inventory are
shown at the left and actions of the fransponder at the right in Figure 2. The
inventory comprises a round of 297 slots. At the start of the round, the interrogator

~also communicates the pérameier Q o the transponders that thereupon randomly

select a slot. The round then starts in the first slot with the request of the

interrogator for communication {Query). A first transponder responds with &

random npumber (RN18} whose reception the interrogator immediately
acknowledges {ACK). f the acknowledgment is not given within a certain ime
duration, for example due 10 a collision, the first transponder is silent for this round.
The first transponder transmits its Ul in response to the acknowledgment {ACK).
The interrogator now knows the first transponder together with its unique |
identification parameter and determines the required communication parameter
from the RFID signal. The second slot follows in which fully analogously the Ul
and the communication parameter of a second transponder ars detected. in a third
siot, the query {QueryRep) of the interrogator remains unanswered because no
transponder has randomly selectsd the third slot. In the fourth slot in urn, a third

transponder with Ul and communication parameter is found, The inventory

accordingly continues over all the slots of the round.

Outside the slots shown in which exactly one transponder is detected or in which
alt the transponders are silent, there is also the possibility of a collision because a
plurality of transponders have randomly selected the same slol. The interrogator

recognizes this and has to repeat the inventory, possibly with a different Q.

Fig. 3 shows the routine when the interrogator issues a command to a transponder
having a"spﬂeciﬁc Ul in the course of an inventory, that is an access inventory. The

first steps in a slot in which a transponder responds are the same as in the
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inventory in agccordance with Figure 2. A query, however, subsequently follows as

-to whether this UH coincides with the spscific Ul of the target ransponder, i this is

the case, the interrogator requesis a .handia from the transponder and
subseguenlly communicales i?xe‘ command with this handie and the transponder
axscutes the command and suhseguemiy reports the g'esgﬁoase oF an
askna@iedgment If, on the other hand, the Ull is not correct, the process directly

continues in the next slot.

~ This kind of access %Q-Quires that the Ul is actually unique; however, this is not the

case for new transponders as discussed in the intreduction. The command is

- executad on all the transponders i'éavmg the specific Uil This in padicular also

applies o a command with which the Ul is {o be written and thereby initialized.

Figure 4 shows the routine of an expanded access inventory that additionally
carries out & check of communication parameters prior to the actual command
{Access). The execution of a command, in particudar of a wrile command for
initializing the Ull, §é therefore linked to an additional condition that is derived from |
a property of the transponder or from the connection to the fransponder.

~ The routine in accordance with Figurs 3 is therefors expanded after the query

wheather the transpondsr mmmunicatmg in a slot hag the desired Ul by a further
check that checks the communication parameters, A command is only transmitted
o the transponder when the communication paramsters pass this lest] otherwise,
the command should not be executed for this transponder despite a coinciding UL
This is advantageously é&ti&ﬁ&d by a durmmy command in the example of Figure

4, The total routine on the air iata%faca and above all in the internal automatic state
devices of the transponder tﬁheé‘e&}y remains as unaffected as possible. The result
is, however, the same since the dumfﬁy command doss not change anything in

the transponder and also does not send back any relevant transponder
information,
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Examples for communication parameters to be checked include the level {RSS&
the phase or an angle in which the transpondesr is dispbgad {DOA}, with these
communication parameters being abie to be checked individually or in
combination, It can, for example, be demanded as the condition that these values
arg within a specific corridor. The comparison value is oriented either on
communication parameters that were previously detected in an inventory in
accordance with Figure 2. The transponders of the previous inventory are tﬁen S0~

to~say also recognized again with a coinciding Ul with reference to their

-communication parameters. In addition, transponders can be put in an order on

the basis of the communication parameters and & transpondsr can be selectad at
a specific position of this order or the order can be worked through. One example
is DOA and an order from left to right; another example is RSS! and an order from
strong to weak, which in séseciﬁc applications corresponds to near to far. in this
respect, auiliary quantiies are also conceivable such as an amangémem shf
trans;}{mﬁers-thai is determined from images of a camera gperated in paraliel or
that is thus verified or a manual selection in a graphical interface with a

visualization of fransponder positions.

itis alternatively possible not to carry out an inventory %eforehand and fo issue the
command directly within the expanded access ins}emory, The condition is thena

priort set fur the communication parameters such that it provides a singulation, Tor
instance in that a fixed, very narrow angle corridor or a high RSS! thveshold is éet,

ltis then prac‘i_icaiﬁy hardly still conceivable that this condition is randomly satisfied

by a plurality of transponders; it is however, simply possible to $uétab§y position a
transponder that is, for example, to ba initiatized by a UL ‘

The expanded access inventory enaéies a seiiecté‘sn of whether a transponder
should be written with the desired data and in particular with an initial UH directly

during an inventory, in particular at the point in time of the Ul communication, and
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indeed also when the irajns;mndérs inciuding their Ulls are identical. Different
transponders with identical Ulls respond within different slots during the inventory. |

The communication properties or communication parameters such as the RSS!,

phase angle or DOA can be determined and checked for each one of the

transponders using these responses. As illustrated above for a plurality of
exa§;1p§es, a responding tranwmzﬁér haé to satisfy certain specifications for the
ccmmtmicétion paramsters in order actually {o receive the {:f)mmari;i. A
singulation is thereby also possible with identical Ulls. This is in particular used in
the initialization to aflocate the same Uﬁs. ex works as new and actually in a unique
form within the iraﬁspondér population. The RFID communication can then also
a'gain take place in accordance with the étandaré and thus without a check of

communication parameters because the Ull is sufficient for the singulation.
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RFID-ANORDNING OG FREMGANGSMADE TIL KOMMUNIKERING %E{} {
DET MINDSTE EN RFID-TRANSPONDER

Patenthrav

1. REID-gnordmng (10} wl UHF-omridet tiplge IS0 18000-6 til kommunikering
med 1 det mindste en RFID-transponder (12), hvitken RFID-anordning har en
RFID-transcetver {16} til uwdstrdling og modtagelse af RFID-signaler og en
styringsenhed (18}, der er udformet fil ifelge en RFID-protokol at kode en
RFID-mnformation ind i RFID-signalet eller udlese det fa REID-signalet, og 1 hvilken

der er inplementeret en separstionsfremgangsmads for at give en ordre ved hjelp af'en

| 1dg,nt§fikatien<paramster (Ul td bver gang kun & RFID-transponder (123,

kendetegnet ved,
at styringsenheden (18} med henblik pd uvdvidelse af separationsfremgangsradden er

udformet tl 1 et inventory at tilfsje en yderhigere kontrol af en kommu-

- -nikationsparamaeter 1 selve RFID-signalet, hvilken kommunikationsparametsr er

vathengig af RFID-informationer, der er kodet @ RFID-signalet, siledes at ogsd en
separation af RFID-transpondere (12} med identiske identifikationsparametre (L) er
mulig. '

2. RFID-anordning {10} ifalge krav 1,

hvor kmmmﬁikatio;nsparametc;cn er et niveau eller en fase af RFID-signaler.

3. RFID-anorduing {10) ‘ ialge kray i cller 2,

‘hyvor kommunikationsparameteren r en retning, fra hvitken RFID-signalet modtages.

4. .W§E*aﬂcrﬁﬁing {10y ifelge. et af de | foregdende  kray,
hvor styringsenheden (18) er udformet til at bestenune konun xmkauonspammagrm '

unds:r et inventory.

-5, RFID-anordning {10} ifslge krav 4,

hvor inventoryetl underopdeler en vanghed af en runde 1 ot multiplom af slots, og
styringsenheden bekraofler svaret (1&) 1 hvert slot, sdfremt der deri svarer nejagtigt én

RFiD-transponder {13}, og modtager derefler den entydige wentifikationsparameter

- Ul for den avarende RFID-transponder {12}
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6. RFi}f}mamrénihg {18y ielge et af  de  foreghende  krav,
hvor styringsenheden (18) or udformet til at give en sk_ﬁveardre til swining af den
entydige identi fikationsparameter Ul p& en bestemt R.Fii)*transpbnﬁer {12}

7. RFiD-anordning  (10)  ifelge et . af de  foregiende - Kiav,
hvor styringsenbeden (18) er udformet i at sclekiere RIFD-iranspondere {(12) ms‘ﬁ &0
forudfastsat entydig identifikationsparameter Ul

8. R¥ID-anordning {10} | lge o af  de | ﬁ)regéénde krav,

hvor styringsenheden (18) or ndiormet ti at give en svarende RFI{D-transponder (12}

- med  korrekt  entydig . identifikationsparameter UM, men ikke passende

konmmunikationsparameter  en pseudoordre,  der  tkke  andrer  noget 1

- RFIDtransponderen (12}, men dog opfylder RFID-protokolien.

9. RED-anordning  (10y  flge et af  de foregdende . kyav,
hvor styringsenheden (18) er udformet ti at starte en initialisering med skriveordrer til
setning  af de  entydipe  identifikativnsparametre Ul, hvis mere end  en
RFID-transponder {12) svarer med den samme entydige identifikationsparameter UlL |
it Fremgangsmade (4 kommunikering med 1 det nindste en RFID-transponder
(12} 1 UHF-omrddet ifelge IS0 18000-8, “hvorved RFID-signaler sendes il
RFID-transponderen {12} og mwodtages af RFID-transponderen {12}, og der i
RFID-signalerne ifolge en RFID-protokol e kodet en RFID-information, hvorved der
pd gandlag af en separationsfremgangsmdade gives en ordre ved hja:iﬁ af en
wentifikationspararacter (UH) hver gang kun én RFID-transponder (12),
kendetegnet ved, at med henblik pd udvidelse af ssparatiotnﬁﬁ‘emgangsma‘dsn titfejes
der ti et mventory en yderligers kontrol af en kommunikationsparameter for selve
RFID-signalet, hvitken  kommunikationsparametédr  er  uafhengig af
RFID-informationer, der er kodet 1 RFID-signalet, sdledes at ogsd RFID-transpondere
{12} med dentisk wWentifikationsparameter (U separeres, | | ’
11, Fremgangsmide ifelge krav 10, A

hvorved kommunikationsparameteren gr ot niveau af RFID-sigualet, en fase eller en
vetning, fra hvilken RFID-signalet modiages.

12, Fremgangsmade alge krav 10 efter 11,
hvorved RFID-protokollen er den fra IS0 18000-6, kommunikationsparameteren

bestenunes under ¢t inventory og med henblik pi udlrsning af ordrer til en bestemt
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RFID-transponder (12} kontrollerss § det tventory, der er udvidet med den vderligers
kontrol af kommuonikationsparameteren,
3. Fremgangsmads ifplge krav 12, ,
hvorved der til initialisering of on population af RIFD-transponders (12) 1 det udvidede
mventory til REI-transponderne (12) hver gang enkelivis gives en skriveordre il

swtning af den entydige identifikationsparameter UlL
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