METHOD FOR DETECTI NG | DENTI FI CATI ON MEDI A The invention relates to a nethod
for detecting identification nedia within the comunication range of an
‘antenna of a read/wite unit according to the 5 preanble of claiml. It is
known that between an antenna of a read/wite unit based on the principle
of inductive coupling of an RF field and a conductive object, for exanple
an identification nmedium inductive coupling occurs in the vicinity of 1o
the antenna as soon as the RF field is switched on. In RFID (radio frequency
i dentification) systens, contactless comuni cation between an

identification medi MEAIODRFORBETECANGIDENTIFIGATIONMEDIA | nductive
coupling. In aread/wite unit with power |line connection in which the

current consunption does not nmatter, the RF field can be switched on as 15
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communi cat i preanbleadf dam dut henti cating a passive identification nmedium For
this purpose, the RF field is switched on, e.g. every 200 ns, an 20

authentication signal (wth nodul ation) of some ns duration is sent out and
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P communication signal for authenticating a passive identification medium. For

this purpose, the RF field is switched on, e.g. every 200 ms, an

20 authentication signal (with modulation) of some ms duration is sent out and a

response is awaited. Because of the relatively high current consumption, this

method is not optimal for battery-operated read/write units. In this case, it

would be very advantageous to send the communication signal only when an

identification medium is located within the communication range of the

25 antenna of a read/write unit. The problem is to detect when this is the case.
Proximity detectors for solving this problem, e.g. optical ones, require
additional circuits and respond to any objects - they cannot specifically

indicate an identification medium or its coupling to the RF field.

30 From EP 0944 014, a method is known which is intended to enable
identification media to be detected within the vicinity of a read/write station,
but only in the lower RF band, i.e. in the previous standard band of 125 KHz.
However, this method is not applicable to high-power RFID systems with
carrier frequencies in the MHz band, preferably above 5 MHz or 10 MHz and

35 especially at 13.566 MHz where much higher information transmission rates
and much more sophisticated and further applications are possible than in



-2- the standard 125 KHz band. Such hi gh-power systens in the MHz band are
known, e.g. from WO 97/34265. The nethod according to EP 0 944 014 is based
‘on the excitation of the s resonance frequency of an antenna by nmeans of a
single pulse and neasuring the decay characteristic of this signal. In this
met hod, a short rectangular single pulse of, e.g. 2 ps duration (i.e. much
shorter than a fundanental oscillation2of approx. 8 ps at 125 KHz) is
generated with reduced current and used for exciting a transmtting antenna
into natural io oscillation at its resonance frequency. After a waiting tinme
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during which the single signal decays, e decayed single-pulse signal is
measur ed ov&POWB, §.9. from WO R/53428% cei vi ng antenna. Wth an identification
mediumin the vicinity of the read/wite unit, the signal decays nore
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However, this method for the 125 KHz band, could not be implemented at all
for several reasons in high-power systems in the MHz band: a single pulse

20  which is much shorter than the fundamental oscillation of, e.g. 0.1 ys at
10 MHz cannot be achieved and the decaying of a single pulse or of a
natural oscillation which must occur 100-times more rapidly here than in the
125 KHz band, could not be measured at all, and an influence of an
identification medium on the decay of a single pulse even less.

25
This method according to EP 0 944 014 has other disadvantages: generating
a short single pulse which does not correspond to the fundamental oscillation
for the RF communication requires an additional circuit. During the waiting
time, this circuit must be active. It is not possible to detect identification

30 media within the entire communication range in which the RF communication
takes place with higher power, by means of a single pulse generated with
reduced current. Neither is this known method suitable for detecting
identification media with a resonant frequency which clearly differs from
those of the antennas of the read/write unit.

35
In high-power systems in the MHz band, preferably at at least 5 MHz or at
least 10 MHz and especially at 13.56 MHz, the known microprocessors



35 I n high-power systens in the Miz band, preferably at at least 5 Mz or at
| east 10 MHz and especially at 13.56 MHz, the known m croprocessors - 3-
‘cannot be used for carrying out relatively slow neasuring nmethods of the
decay characteristic of natural oscillations for standard systenms with 125
KHz by exciting the antenna at its natural frequency, switching off and
nmeasuring the decay characteristic of tBese natural oscillations within a 5
measuring tinme of, e.g. 0.2 - 1 nms (e.g. by neasuring a start value and an
end value of the anplitudes within the neasuring time or by counting the
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method as clainmed in 25 claim1l and by a read/wite unit as clained in claim
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the same time, with minimized current consumption which is of great
importance especially for battery-operated read/write units. In addition, it
should also be possible to minimize interference effects of the environment
20 on the antenna field so that an identification medium can be detected more
reliably. It is also intended to enable identification media to be detected, the
resonant frequency of which distinctly deviates from that of the antenna.

According to the invention, this object is achieved by a method as claimed in

25 claim1 and by a read/write unit as claimed in claim 22. The dependent
claims relate to developments of the invention with additional improvements
of the method with regard to energy saving, reliable detection of identification
media and compensation for interference effects. A particularly
advantageous embodiment consists in the fact that the return signal of the

30 current measuring period is used as the reference value for the next
measuring period.

In the text which follows, the invention will be explained in greater detail with
reference to figures and examples. In the figures
35
figure 1 shows a read/write unit according to the invention for carrying
out the method,



In the text which follows, the invention will be explained in greater detai
wth reference to figures and exanples. In the figures 35 figure 1 shows a
read/wite unit according to the invention for carrying out the nethod, -4-
figure 2 shows a read/wite unit with separate detection path and separate
eval uation el enents, figure 3 shows a polling signal, figure 4a shows a
return signal with reference to the poTﬂrhg signal, 5 figure 4b shows a
conparison of return signal with a reference signal, figure 5a shows a
polling signal with reference to the comunication signal wth identical
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consunption in the nePRRRfaleEYR S:invention, figure 7 shows a
fl owchart ohguhmmat heﬁowgeqmllmg;s“gnat he invention. Fi gure 1 shows a
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| ogi cal circuit Pr fof® Jéﬁ'?sr'i@' KIRMWEINi cati on between the read/wite

uni t angdo anfigdenéi f i cahows thedurant bbndimpiort ff BENmethod abEdrdirkpto e medi a
| M which enter into the c Hﬁrmunl cation range K-B, a short polling signal

ASo, which contains a"W&RH8%: of fundanental oscillations of the RF field,
I s periodicéiglse 2m t t shows tahflaweharsofahdanethbdaesording g theoiweenfordF via the
transmtting path HFo and the antenna At (nmethod step 1), then, during the
em ssion of the polling signal

Figure 1 shows a read/write unit WR for carrying out the method according to

15 the invention for detecting identification media IM within the communication
range K-B of the read/write unit WR. The read/write unit contains a common
antenna At for transmitting and receiving RF signals in accordance with the
principle of inductive coupling of an RF field in the MHz frequency band, a
transmitting path HFo connected directly to the antenna, a receiving path

20 Dem connected directly to the antenna, a circuit S(HF) for RF
communication (modulated and unmodulated) with a standard transmitting
power P-HF and a logical circuit Pr for evaluating a communication between
the read/write unit and an identification medium IM.

25 To recognize identification media IM which enter into the communication
range K-B, a short polling signal ASo, which contains a number of
fundamental oscillations of the RF field, is periodically emitted with the
standard transmitting power P-HF via the transmitting path HFo and the
antenna At (method step 1), then, during the emission of the polling signal

30 ASo, a return signal ASi, which also contains a number of fundamental
oscillations of the RF field, is simultaneously detected at the antenna
(method step 2), then, the return signal ASi is compared with a reference
signal RS (3) and then a communication signal KS for identifying an
identification medium IM is sent out (4) if the return signal ASi differs from

35 the reference signal RS (3-2). Otherwise, another polling signal ASo is sent
in the next cycle (3-1). For the comparison with the return signal ASi, the
reference signal RS can also be reduced by a threshold value X (reference



30 ASo, a return signal ASi, which also contains a nunber of fundanental
oscillations of the RF field, is sinultaneously detected at the antenna
(method step 2), then, the return signal ASi is conpared with a reference
signal RS (3) and then a conmunication signal KS for identifying an
identification mediumIMis sent out (4) if the return signal AS differs
from35 the reference signal RS (3-2). & herw se, another polling signal ASo
is sent in the next cycle (3-1). For the conparison with the return signal
ASi, the reference signal RS can also be reduced by a threshold value X
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conponents is an essential advantage of the nmethod according to the
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20  Figure 2 shows various possible supplements with additional components if
the read/write unit cannot perform all functions of the recognition method. If
the return signal ASi cannot be detected via the receiving path Dem or not
evaluated in the logical circuit Pr, such read/write units could be upgraded in
a simple manner with minimum component expansion. The return signal ASi

25 is then detected via a separate detection path Det and, for example, the
return signal is evaluated and compared with the reference signal RS by
means of a discrete circuit dS(AS) with a comparator Co, or, after an A/D
conversion, in an additional logical circuit Pr(AS). The circuits dS(AS) and
Pr(AS) can be connected to the logical circuit Pr. Additionally, an application

30 computer H could also contribute to coordinating the signals (if an application
computer H can transmit information to a read/write unit WR via a radio link
but cannot deliver power to the read/write unit). As shown in figure 2, the
return signal ASi can be compared with a reference signal RS by analog
means via a comparator Co of a discrete circuit dS(AS) or, after an

35  A/D conversion, digitally by the logical circuit Pr or by a separate logical
circuit Pr(AS).



means of a discrete circuit dS(AS) with a conparator Co, or, after an A/D
conversion, in an additional logical circuit Pr(AS). The circuits dS(AS) and
Pr(AS) can be connected to the logical circuit Pr. Additionally, an
application 30 conputer H could also contribute to coordinating the signals
(if an application conputer Hcan transmt information to a read/wite unit
VWR via a radio link but cannot deliverbpower to the read/wite unit). As
shown in figure 2, the return signal ASi can be conpared with a reference
signal RS by analog neans via a conmparator Co of a discrete circuit dS(AS)

or, after ag; ' | Qi ' 2 | or by a
separate Iogfﬁ?g%%?f?%ﬂp?%dgggg iuéﬁ{r?den %hgwlg\cl}gd fﬁ%olgﬁ%;é!ﬁ[ntgag% as g
function of aEFeREing tF the inyentien Whighis getmratescwith dha gtandarddranspaiiindon whi ch
i's ngener?t e@oWeghT-HFegﬁ&iamﬁi@hChdrﬂéiﬁyé hh;tnwr d?q%h}daullﬁeé{lfbrwié@ité@ﬁt ains a
field, The Lishmemel phgldicne feoRhiien Bhg anee wallid, senad Anaar at i on
:c_o gf, eSgi pUtSe?\l/vftith_drOsigaal éﬂrali@nl\,{_tdz,of,'frbi_l@'é Lcﬁ@r-ﬂgvsmmlds Atg0104MHz,Jiﬁ& I
undanent a ILLlations t 0f. XkoS. The | I gha
Is emtted ggiﬁﬁ%_?%%ﬁpﬁ% %h{ba(?6@'&4#%”%41@@%\”%%%% Vﬂ?h, a 8.6598%(“:':‘}%%% g 300
nms bet ween 8.bpsl! ingosigpalaa eénvitted rpexiodpally iwith @ eolliond) inpervallT1 BEpendi ng
on denand, ery ROl 4 A [ I . . o0 be
Vari ably sePeba vioBR Wit tRsiER 5 g pefiafp e 8 558 pbloBARAE 0°)
duri ng mar gnhl1. tRepending=pgudemand sk danger iollngpintervakb TA(af) eas ta- Busest i on of
flgure 5 TRENqarS, BRCLardbl WbElec it TRROERonNGle cheh Wb bRl =0 ©f
(figure 1) SEBENEPYPR{R Cafedn@ MArginahtimgs)-t r ansmi ssion of the polling
signal. The return signal ASI is preferably only neasured or detected after
a defined tite del ay dt rds the end of the
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towards the end of the incoming return signal. As an example, let the pulse
width Lo of the polling signal be Lo = 5 ps, the time delay dt = 3 ys and the
20 pulse width of the measured return signal Li = 2 ps. At 10 MHz, this width
corresponds to 20 fundamental oscillations in the detected return signal ASi.
The return signal ASi preferably comprises at least 10 fundamental
oscillations. Within the delay time dt, settling processes can take place
whereby only stable fundamental oscillations are detected as return signal in
25 the detected measurement range Li.

Figure 4b shows the comparison of the detected return signal ASi with the
reference signal RS or, respectively, with a reference value RS-X, i.e. a
reference signal RS reduced by a threshold value X. In the measuring period

30 p (on the left in figure 4b), the return signal ASi(p) is assumed to be of the
same magnitude as the reference signal RS(p) since there is no identification
medium within the communication range K-B which would reduce the return
signal. This corresponds to method step 3-1, i.e. no communication signal
KS is emitted but a polling signal ASo(p + 1) again in the next measuring

35 period p + 1. For example, a threshold value X can be defined simply by a
comparator Co or its drive system.



whereby only stable fundanental oscillations are detected as return signal
in 25 the detected neasurenent range Li. Figure 4b shows the conparison of
'the detected return signal ASi with the reference signal RS or,
respectively, with a reference value RS-X, i.e. a reference signal RS
reduced by a threshold value X. In the neasuring period 30 p (on the left in
figure 4b), the return signal ASi(p) is’assumed to be of the sane magnitude
as the reference signal RS(p) since there is no identification medium

wi thin the comunication range K-B which woul d reduce the return signal
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communication signal KS is subsequently emitted for authenticating the
identification medium IM (4).

With the adaptation of the reference signal RS (e.g., by continuously setting
20 RS(p + 1) = ASIi(p)), slow changes in the return signal ASi due to
environmental influences and disturbances are compensated for in principle.
For this purpose, the reference signal can also be changed over time in
accordance with a stored reference signal profile RSP(t) in order to
compensate for known changes in time of environmental influences. The
25 reference signal RS(t) can also be changed in self-adapting manner by
continuously newly taking into consideration previous empirical data or
reference signals for generating and storing a new adapted reference signal
profile RSP(t). For example, the relationship between identification media
detected correctly and those detected falsely can be included in the
30 determination of the new reference values RS or also of the threshold value
X, respectively. In principle, the influence d(IM) of an identification medium
on the return signal ASi can be reliably detected by means of the threshold
value X. For this purpose, the threshold value X is selected to be lower than
the influence d(IM) of an identification medium but greater than the influence
35 dsu of short-term disturbances and environmental changes on the return
signal ASi.



For this purpose, the reference signal can also be changed over tine in
accordance with a stored reference signal profile RSP(t) in order to
conpensate for known changes in tine of environnental influences. The 25
reference signal RS(t) can al so be changed in self-adapting nmanner by
continuously newy taking into consideration previous enpirical data or
reference signals for generating and st8ring a new adapted reference signal
profile RSP(t). For exanple, the relationship between identification nedia
detected correctly and those detected falsely can be included in the 3o
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threshol¢ value X can be, e.g. 5 - 20% preferably 5 - 10%of the polling

signal ASo. However, the threshold value X, can also be 0% This will be
expl ai ned f Figuieoansows d8pe@riatign fwithufimerof the Iregerétting RAVESPtthef war i at i on

with time obpolling él@ﬁaﬁﬁi@d hAE droRedorthuhication sigall KBY botie st whes é‘féd of a
Cranom ¢ 11 ngepeted pilla sandaghinuatias Sovks -+ s Seeciigg siRs i dt h or
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of whi ch i scommuniFation=signal BSrfer antheinticatingsa detected identification medium
IM, the duration Tk1 of which is, e.g. Tkl = 2 - 5ms and is thus
400 - 100 times longer than the polling signal ASo with a correspondingly
much higher energy demand if, as in the present case, a communication
20 signal KS is periodically emitted, instead of the short polling signal ASo
according to the invention, for recognizing identification media within the
communication range. With the polling signal KS which corresponds to
method step 4, RF energy is first transferred to the passive identification
medium IM, then a modulated authentication signal is sent and then a
25  response is awaited. After a positive authentication, a communication can be
carried out between the read/write unit WR and the identification medium IM
in a time Tk2 (step 5-2).

Figure 5b shows an example in which the communication signal KS is
30 emitted with a transmitting power P-HFr reduced by at least a factor of 2
whereas the polling signal ASo is always emitted with full transmitting power
P-HF. Thus, an identification medium IM is detected early when entering into
the communication range K-B whereas communication with the read/write
unit WR can also be reliably carried out with this reduced transmitting power
35 P-HFr subsequently - in applications where the identification medium is held
relatively close to the antenna of the read/write unit. A communication signal
KS can also be emitted first with reduced transmitting power and, if no



400 - 100 tinmes longer than the polling signal ASo with a correspondi ngly
much hi gher energy demand if, as in the present case, a comrunication 20
signal KSis periodically emtted, instead of the short polling signal ASo
according to the invention, for recognizing identification nmedia within the
comuni cation range. Wth the polling signal KS which corresponds to nethod
step 4, RF energy is first transferred-fo the passive identification medium
IM then a nodul ated authentication signal is sent and then a 25 response is
awai ted. After a positive authentication, a conmunication can be carried
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power P-HF &igura 6 shewsathel gutrael eanswnptian i Hbepmsithodfacsafding dal theat a, t he

read/wige retntlﬁ\z? %Bnabﬁﬁ’mﬁgaﬁt &Mlﬁh% s@ %Ie‘it\%fd“ TRe! Gpﬁersﬂh{?trlaﬁéﬁ nHng

manner vvhet conmuni cat e standard

transmttin 95{%18 PWiIHNE Cupienk cansppiiery (t théhgr'ﬁg'P?|r@rcH6\/%raer PEINe Figure
6 shows t he RFUEF&NL sgqm)smrﬁrmw@ﬁbdél thé%uﬁ%hh@@nﬁﬁﬁpf&h lsg(stt@nd b@ cdn@nlt)nvent i on

e e B0 aPSA 9 AR o BouhacRE s i Bl B B, O
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and sty Sds Ao ghe P81 drP on Bl a o0, toBiMhg 2 g BBl T oy et
| b of, is ethg pelingrsigoali A§odstsemt Witht aafurrent d-HHA @f, e.g15®0omAf durisgtat | i ng a
crystal . Th&Ansmitting duration Lo of, e.g. 5pus (c). Then the return signal ASi is
evaluated with the operating current Ib and within a time Tb2 of, e.g.
20 ps(d). The entire power-on time is here, e.g. 125 pys and the very short
20 measuring time is less than 10 ps. In the lower part of figure 6, the required
operating current Ib of an additional logical circuit Pr(AS) is shown if the
evaluation (d) is done by this means and not by means of the logical circuit
Pr. The current consumption for emitting a polling signal ASo is thus, for
example:
25 Ibx(Tb1+Tb2) + I-HF x Lo =20 mA x 120 ps + 100 mA x 5 ps = 2.9 pAs.
In contrast, emitting a communication signal KS according to figure 5a
requires a current consumption of, e.g.
I-HF x Tk1 = 100 mA x 4 ms = 400 pAs,
i.e. more than 100 times the current consumption for a polling signal ASo.
30
Figure 7 shows the method according to the invention, and the various
possibilities which can result from the comparison of the return signal ASi
with the reference signal RS or with RS-X, respectively, in the form of a
flowchart. After emitting the polling signal ASo (method step 1) and detecting
35 a return signal ASi (2), the return signal ASi(p) of the polling period (p) is
compared with the reference signal RS(p) (3) or compared with a reference
value reduced by a threshold value X, RS(p) - X(p).



the polling signal ASo is sent with a current I-HF of, e.g. 100 mA during a
transmtting duration Lo of, e.g. 5 ps (c). Then the return signal AS is
eval uated with the operating current Ib and within a time Th2 of, e.g. 20
ps(d). The entire power-on tine is here, e.g. 125 ps and the very short 20
measuring tine is less than 10 ps. In the |lower part of figure 6, the
required operating current |b of an addl ti onal | ogical circuit Pr(AS) is
shown if the evaluation (d) is done by this neans and not by neans of the
| ogical circuit Pr. The current consunption for emtting a polling signal
ASo is thus, for exanple 25 1 bx(Thl + Th2) + I-HF x Lo = 20 mA x 120 ps +

100 mA\XSBS = IaL ntrast, emtting a copnmuni cati on signal KS
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emtted (4) mddiuthiefeaipoliry sighbbABzdsl enitledin tHecagxtosolies period kb wi 1hi n t he
conmuni cati gn range IK- Btgar}% i‘hi s is successfully authenticated (because the
return si gngﬁ RigY HﬁXr(tfj & L] to 1o coupling with an unauthorized
identification mediumor due to environnmental influences and not due to the

new presence gf 4aihoAvhl 94 mfdatisle MddiliidM RHetected, a communication takes
place between the latter and the read/write unit WR (after successful
authentication), e.g. for carrying out an application (5-2).

After the end of the communication, a polling signal ASo is emitted again in
20 the next period possible.

For the next polling period (p + 1), a new reference signal RS(p + 1) can
normally be set (step 6). If necessary, a new threshold value X(p + 1) can
also be set in exceptional cases (step 7).
25
Figure 7 also shows a simple and advantageous possibility of minimizing
environmental and interfering influences (due to other objects, e.g. due to a
metal cabinet which is shifted into the vicinity of the read/write unit WR). For
this purpose, the return signal ASi(p) of the period (p) can be adaptively used
30 as reference signal RS(p + 1) for the next period (p + 1). An environmental or
interfering influence on the return signal is thus continuously adapted and
compensated for by means of the new reference signal.

If an identification medium IM additionally passes into the communication
35 range K-B within the period (p + 1) and, as a result, the return signal
ASi(p + 1) is reduced at least by the threshold value X, this is detected (3-2)
and the communication signal KS is emitted (4). As is explained with



medium I M, a polling signal ASo is emitted in the next polling period (p +
1) as previously (step 5-1). 15 If an authorized identification nmediumI| M
is detected, a comunication takes place between the latter and the

read/ wite unit WR (after successful authentication), e.g. for carrying out
an application (5-2). After the end of the conmmunication, a polling signal
ASo is enitted again in 20 the next pekliod possible. For the next polling
period (p + 1), a newreference signal RS(p + 1) can nornmally be set (step
6). If necessary, a new threshold value X(p + 1) can also be set in
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The following designations are used in the description:

M |dentification medium, tag, card
20 K-B Communication range, near-field area
At Antenna
WR Read/write unit
HFo Transmitting path
Dem Receiving path
25 ASo Polling signal, emitted
ASi Return signal, detected
RS Reference signal
RSP Reference signal profile
KS Communication signal, polling signal for authentication and
30 communication with an IM
Det Separate detection path
Co Comparator
X Threshold value
S(HF) RF circuit, component of WR
35 dS(AS) Separate discrete circuit for ASi
Pr Logical circuit, microprocessor of WR

Pr(AS) Separate logical circuit for evaluating ASi



| atter. This additional expenditure can be omtted with the nmethod according
to the invention and the detection of an identification nmediumcan thus be
carried out nore rapidly and nore reliably, with very | ow current
consunption 15 fromthe battery. The follow ng designations are used in the
description: |IMldentification nmedium, tag, card 20 K-B Communi cation
range, near-field area At Antenna WR-Read/write unit HFo Transmitti ng path
Dem Recei ving path 25 ASo Polling signal, emtted AS Return signal,
detected RS Reference signal RSP Reference signal profile KS Comrunication

signal, pol PLKHE si gnalStésdarautdmeniittiégtpoweraf@HE) conmuni cation with an I'M
Det Separ at %Et ecti owth tCo Con:Rar at or ééTEéeshol d value S(HF) RF
circuit, co%f) Ent of ucgg r(‘]’§(sﬂ§)t' gé’ﬁé(‘feétoé |_| rete circuit for ASi Pr
Logical cirtuit, mcrdpmecessor of WR Pr(AS) Separate logical circuit for

eval uati ng i -12- P %pﬁr[ .ransmtting power of S(HF) P-HFr Reduced
éts ongFﬁge t S&§|

transmtting power ' ime dt Tine delay for ASi 5 T(HF) Period of
f undanment al T@dE) | | at i HerioftofhandamegntahoscilationTO, Tk2 Duration of KS Thbl,

Tb2 Power - ofpqtime of Byjjing interval
Tk1, Tk2 Duration of KS
Tb1, Tb2 Power-on time of Ib

p Number of polling period, measuring period
10 A, Ao, Ai Amplitudes

L, Lo, Li Pulse widths, signal duration

Lo Measuring time

dsu Interfering influence

d(IM) Influence of IM
15 H Application computer, host

I Current consumption

Is Stand-by current

Ib Current consumption in the operating mode

I-HF Current consumption during RF-signal emission
20 1-7 Method steps

1 Emitting ASo

2 Receiving, detecting ASi

3 Comparing ASi with RS or with RS-X, resp.

3-1 ASi greater than or equal to RS or RS-X, resp.
25  3-2 ASi less than RS or RS-X, resp.

4 Transmitting KS

5 Authentication

5-2 Communication with IM

6 Setting RS

30 7 Setting X



p Number of polling period, neasuring period 10 A Ao, Al Anplitudes L, Lo,
Li Pul se wdths, signal duration Lo Measuring tinme dsu Interfering
influence d(IM Influence of IM15 H Application conputer, host | Current
consunption Is Stand-by current | b Current consunption in the operating node
| -HF Current consunption during RF-signal emssion 20 1 -7 Method steps 1
Emitting ASo 2 Receiving, detecting ASi13-Conparing ASi with RS or with
RS-X, resp. 3-1 ASi greater than or equal to RS or RS-X, resp. 25 3-2 ASi
|l ess than RS or RS-X, resp. 4 Transmitting KS 5 Authentication 5-2

Communi cation with IM 6 Setting PATENT cBIMS'9 X -13- PATENT CLAIMS 1. A
nmet hod for detecting identification nedia (IM within the comrunication
range (K-B) of an antenna (At) for transmtting and 5 receiving RF signals

of a read/ wniteAunhietiR) fohi dbtedBingatigentifitatiohorgagre WWh wheinpr iheci pl e of
| mauct e CouP! A BinBRidd shht i) S e AR PRSI AN 2, B
(Dem) comnect edrelieiving | RFt signaés arfit @nremd/ifitea uaitr QVR) (B(dHF)opetates Rin
communi cat on. Wob o AaRbE AL el SARIIL!dr Lot Elupffg rhnRF RE 1n AR 2
MHz frequency band and which has a transmitting path (HFo)
connected directly to the antenna,
a receiving path (Dem) connected directly to the antenna,
10 a circuit (S(HF)) for RF communication with a standard transmitting
power (P-HF) or less, and a logical circuit (Pr) for evaluating a
communication between the read/write unit (WR) and an identification
medium (IM), characterized in that
a short polling signal (ASo), which contains a number of fundamental
15 oscillations of the RF field, is periodically emitted with the standard
transmitting power (P-HF) via the transmitting path (HFo) and the
antenna (At) (1),
that during the emission of the polling signal (ASo), a return signal (ASi)
with a number of fundamental oscillations of the RF field is detected at
20 the antenna (At) (2),
then the return signal (ASi) is compared with a reference signal (RS)
3),
and then a communication signal (KS) is emitted for detecting an
identification medium (IM) (4) if the return signal (ASi) differs from the
25 reference signal (RS) (3-2).

2. A method according to claim 1, characterized in that the polling signal
(ASo) is shorter by at least two orders of magnitude than the
communication signal (KS).

30

3. A method according to claim 1, characterized in that the detection (2) of

the return signal (ASi) is effected via the receiving path (Dem).

4. A method according to claim 1, characterized in that the detection (2) of
35 the return signal (ASi) is effected via a separate detection path (Det).



comuni cati on between the read/wite unit (WR) and an identification nmedium
(I'M°, characterized in that a short polling signal (ASo), which contains a
nunber of fundanmental 15 oscillations of the RF field, is periodically
emtted with the standard transmtting power (P-HF) via the transmtting
path (HFo) and the antenna (At) (1), that during the em ssion of the
polling signal (ASo), a return signal ‘(WSi‘) with a nunber of fundanental
oscillations of the RF field is detected at 20 the antenna (At) (2), then
the return signal (ASi) is conpared with a reference signal (RS) (3), and
thg_ﬂ a ??W?Z?N?@Pﬁﬂ @a?irdih@% dléqrﬁmfsﬁa;?&g_éﬁediﬁi?fé‘t'tﬁ?c@ﬁlpagi%ﬁ‘g?s)f' cation
medi um e return . signa i ) .di rs.frogm reference
STonall (RS (3. of rethrm sionek (e A Erfaranser gl 4R is efifeted TuafRdionn t nat
the pol ling sigetuit (AP0) is shorter by at |east two orders of nagnitude
than the communication signal (KS). 30 3. A nethod according to claim1,
characterized in that the detection (2) of the return signal (ASi) is

ef f ect eds vi &. t h& metredv/acaprgiagto (Clem) 1, chardcteszén th thet thelcompadsah 63)m 1,

characterized i ; i foi : | i) is
effected via a g‘é%%?é{} %Bﬁgf@tﬁf%ﬁ@?}%@ﬁé%&?gﬁaﬁ(%}ﬂ '%.ghg\&rérgﬁ h%}% aPcagég@di ng to
claim1, charactagi¢alsircuit (PKAS)E he conparison (3) of return signal (ASi) and
reference signal (RS) is effected by the logical <circuit (Pr). 5 6. A
met hod according to claim 1, characterized in that the conparison 2?% of
return si _gngt _ (iﬂF‘FtrH?Q’da‘F(‘éFGWSr@é'%thaﬁha(fP@f”?%d &1 tf@éff&cmpang@rﬂ) te
| ogi cal1¢i rcuit of REtASsgnall (ASY) BRE h@féraﬁ@@éighagggsa) il Ffatrdd by e 6 i zed in
that the conparison g%)p .10 of .returgié‘%%na (ASi) and reference signal (RS)
s effected by AeEREraP disoreledididas(B8Met e circuit (dS(AS). 8. A method
according to claim1l1, characterized in that the return signal

8. A method according to claim 1, characterized in that the return signal

(ASi(p)) of the current measuring period (p) is used as reference signal
15 (RS(p + 1)) for the next measuring period (p + 1) (6).

9. A method according to claim 1, characterized in that the reference
signal (RS) is changed over time in accordance with a stored reference
signal profile (RSP(t)) (6).

20
10. A method according to claim 1, characterized in that the reference
signal (RS(t)) is self-adapting over time (6).
11. A method according to claim 1, characterized in that the amplitudes (A)
25 of return signal (ASi) and reference signal (RS) are compared (3).

12. A method according to claim 1, characterized in that the pulse widths
(L) of return signal (ASi) and reference signal (RS) are compared (3).

30 13. A method according to claim 1, characterized in that the emission (4) of
a communication signal (KS) takes place if the return signal (ASi) is
below the reference signal (RS) by a defined threshold value (X) (3-2):
ASi<RS - X.

35 14. A method according to claim 1, characterized in that the comparison (3)
of return signal (ASi) and reference signal (RS) is effected by analog
means via a comparator (Co) of a discrete circuit (dS(AS)).



(ASi (p)) of the current measuring period (p) is used as reference signal 15
(RS('p + 1)) for the next neasuring period (p + 1) (6). 9. A nethod according
to claim1, characterized in that the reference signal (RS) is changed over
time in accordance with a stored reference signal profile (RSP(t)) (6). 20
10. A nethod according to claim1, characterized in that the reference
signal (RS(t)) is self-adapting over tite—(6). 11. A nethod according to
claim1, characterized in that the anplitudes (A) 25 of return signal (ASi)
and reference signal (RS) are conpared (3). 12. A nethod according to claim
1, characterized in that the pul se mﬁdths (L) of return signal (ASi) and
ref erence S|gnal (RS) are conpared 3) A nethod according to claim

1, char act elPzed Methashacadidingdp £43ign (Qt)afé$teﬁz%i'ﬁr{hﬁt dhe cemparigaa 3 KS)

takes place if bherdt@inurgi r%lg(gﬂSl)(éﬁd) réferetd QMgﬁé]e (RSf)EFeﬁforeaﬁ' gopl (RS)
by a defined threshold va ASi <RS

according to cl SPHYEirS'O@héﬁ% ?&P&cﬁj'g' Wﬁ;ﬂnstq’ﬁétr@olﬁﬁé;ﬁfg'éW'kér%BBy@eturn

signal (#ASi) andepafats Brgealsirgoit(P(RS)).i s effected by analog neans via a

conparator (Co) of a discrete circuit (dS(AS)). -15- 15. A nethod according
to claim1, characterized in that the conparison (3) of return signal (AS)
and ref er endé. sAgnatho®ccoedingrtoaclaim B3, chavastsiized in shaf thee ttexesbplddi gi t al

by the | I i I t
(Pr(AS)). 16, ATRERIS Eled B b Emipallr (5T BRRE B sPSIERR 11t 1 ne

threshold wvalue (X) is defined by a corrparator (Co) or its drive system 10

17. A ”Fé hO@?“%ﬁ@tﬁtﬂd éeg%ﬁigﬁolclaﬁﬁarr %ﬁé%’c’té%d‘ iR thB?E ér@%% djéfllrﬁaodef I ned

time delay (dt) between t I nnin e enm ssion

signal (ASo) andimendelgyt(gt: b%twe(e@) th@f b@menmetqfrweser@wort A‘é. 9f am"m met hod

according to cl @lgﬁraiL(As@)aémtr%rdét@dt@m(2)ftﬂtthé Retufresighal @usmal 15 (ASi)
contains at | east 10 fundanental oscillations of the RF field. 19. A net hod

according to claiml1, characterized in that the logical circuit (Pr) is set
from an i dl d8nmodenetisod iastording tp etaimni ochavdetetikd) ibehalr #he return signal

15 (ASi) contains at least 10 fundamental oscillations of the RF field.

19. A method according to claim 1, characterized in that the logical circuit
(Pr) is set from an idle mode (Is) into an operating mode (Ib) before
transmitting the polling signal (ASo).
20
20. A method according to claim 1, characterized in that the communication
signal (KS) is emitted with a transmitting power (P-HFr) reduced by at
least a factor of 2.

25 21. A method according to claim 1, characterized in that the read/write unit
(WR) adaptively determines in a self-learning manner whether the
communication signal (KS) is emitted with standard transmitting power
(P-HF) or with reduced transmitting power (P-HFr).

30 22. A read/write unit for detecting identification media (IM) within the
communication range (K-B) of an antenna (At) for transmitting and
receiving RF signals of the read/write unit (WR) which operates in
accordance with the principle of inductive coupling of an RF field in the
MHz frequency band and which has a transmitting path (HFo)

35 connected directly to the antenna,

a receiving path (Dem) connected directly to the antenna,



transmtting the polling signal (ASo). 20 20. A nethod according to claiml,
characterized in that the communication signal (KS) is emtted with a
transmtting power (P-HFr) reduced by at least a factor of 2. 25 21. A

nmet hod according to claim1l, characterized in that the read/wite unit (WR)
adaptively determnes in a self-|earning manner whether the conmmunication
signal (KS) is emtted with standard tr1 mtting power (P-HF) or with
reduced transmitting power (P-HFr). 30 22. Aread/wite unit for detecting
identification media (IM within the conmunication range (K-B) of an
antenna (Al) fOp LIS S NGARE dofifliNcagoRwiti enalandatd thishfamgn | te

unit (WR) which operat es accordance with the pr| ncCi \%ﬂ" cﬁ¥a | nductl ve

coupling of an REWeT e(FyH lFﬁ %éeswn r@ql.%'ﬁ%} SiEGHt {RH) ing a

tr fﬂs ?1 Dte fnl) ng pabbnﬁﬂrdﬁﬁ&atlo?ﬁb@mmw\fthr@drewwﬂﬁel Mnit gvvm)ea@@ta@nf!@?tslt(?ﬁ%aﬁ; Vi n%F
a conne nna a circui or

(F:)ommnl cation wﬂﬁ‘ﬁé{“gl'\ﬂﬁ&h?ga é??sqiﬁntq‘ﬁ?ﬁg power (P-HF) or less, and a

| ogi cal =®ircuita(dhort bohlngvagmait(ﬂﬁg))awhunnmﬂbmiamurbbﬂen/\ebfurtdlamefr&ald/ wite
nit (WR) and a ragc a

ahor t po 11 ng. 5Pl tRe el Salf BetdMoc g el BE Miftaniebtplifird®

osci |l | ati ons of tranemiting i power ¢BrHibke vigerthe dirars mijtingripate dHifa)hané ethet andar d

transmtting po a the transmtting path (HFo) and the antenna
(At) (1), and d\éﬁfrﬁg (E@% ssion of the polllr@g signal (ASo), a return

signal (ASi) 1endidusing theepission of trineking SIgne (ABO hia GHeNEIgNAdARE fi el d
can be ;glet ect edft at Hﬁm%'é?eé\‘nﬂjr(d%trher(tgp osE?ﬂéﬂoﬁé‘%frﬂer’RF St adar( Bal ) can
be conpared vvlth are nce ma%z\% é , and then a conmuni cati on
signal (KS) candgte grgen Ri2hg an 15 i dentification medium (I'M
(4) if the VEtUtHbrﬁtmﬁf’étu(rA§@nadl(ASE)r($arf bersdritsaretelvigh &N ffefargeasigh&S)
(3-2).

(RS) (3),

and then a communication signal (KS) can be emitted for detecting an

15 identification medium (IM) (4) if the return signal (ASi) differs from the

reference signal (RS) (3-2).





