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bet'ween Identification nediumand a read/wite
uprﬁaﬂ@_lBaQSdcéﬁlf“hﬂ-s i nductive coupling. In a-

read/ wite unit with power Iine connection in which

the curr nt C d
R T i R o
daati e thaisedo ote rt Heo pmaic:lfpire af 1muwe;a@¢mlm| <af=n an
m%}hlglgggnughaathon F@t@@g 8Bjedk, a for example an
mruni cati on

ACCOF comuni Catl on is g
i ndenth ficagien t'@e%‘iﬂt‘s Byldh'@&ﬁé’eofC%ulz‘slng i%° pr8aucea

CQAMUMNLC AL OhitiONs €0 antbaAhi aat isogna pAse/eRF field
identification rmedium For this purpose, the RF field

i 4SsRViERB8dRNe. g. every 200 ns, an authentication

si gnal (W|th nodul ati on) of soms ns durati on is sent

; 'Ihaa é-llq%/ P%H?' 5 ExRUe gr t'ron, l(gaélr@n)so SyStemS'

. tl cuarrent on I S net
ncpntaptt.lnsls f somRMiaatigTer ét@aﬂq%d/w| t édﬁﬁr-%glc?ﬁmn

Egﬁ%uﬁa%t%’d It M&,ﬁvﬁ&é/ahyl@dl\/@rﬁ@g&mwntehsenﬂnahetlve
ORIt P! % MR SR LSRR es | 1:me
aﬂ:benm@td.fonSSJ.n méddhw the nirrenthecpnsunphits tdpes not
fgr gg:%?rgT%h chl RF Sidi® CAE - bET W TChe IR PA ST 8ften
and as long as desired in order to 1look for an
identification medium within communication range and
set up a communication. Accordingly, communication is
set up in such read/write units by means of a
communication 'signal for authenticating a passive
identification medium. For this purpose, the RF field
is switéhed on, e.g. every 200 ms, an 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 communication range of the antenna of
a read/write unit. The problem is to recognize 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
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problem e.g. optical ones, require additional

circuits and respond to any objects - they cannot
specifically ~Il~~~~ 1101110111110112112211 tIIl till

* ROPEEE/08¥88905/ 086069 - 2 - PCT/ CH2005/ 080T AR12005/000112
i ndicate an identification nmediumor its RF field
coupling. FromEP 0 944 014, a nethod is known which

| $nhiteRdedanS tQefbablieatdent i me@gtmonosediast oRbe field
detected within the vicinity of a read/wite station,

bGPUBAEPTin the |ower RF band, i.e. in the previous
st andard band of 125 KHz. However, this nethod is not

applic h- po D; sY§h [

T PEpneRE O, ks B %ﬁét%‘%%dlﬁp?e g?laﬁﬁl@ahﬁ?v% igpaed
otol(brt&lizlanddempéalcaltllpnathQJ-i% tRHbRhglesemted within
htﬂE dlfrﬁ téf’n txfe%fa?mﬁ%leorbtfﬁﬁn AnNBubuehlforin the

sop |st|cate . further appllcatjons a | e

t hawern R%ebéflﬁndé‘f& 138 kRS RERVIAR LS [:IF ﬁ gw&and of

Siigjgggl nTlré]IBﬁeVb% 3aﬂ1dls 1mettisodk Navn, netg. appd:urc‘d@le to
t hod .accor di 4

bg%ga Bﬁwﬁﬁe%@cﬁy&q of* tt eé ?Ié]“Ejl'cc:er%glnfl'4 %@#T%\% on the

ofHan &drehna pyeferahdyof abosiengl ® M seoznd 10 MHz  and

”‘3%§> 1Qg.1y~'eat‘.je§.§y OmeRarAtd AL | fhbh ofidHurs §h§6ﬁ|natlon
h ort rectangul ar SIn%BHlEU|S

etg‘.angwsd@ﬁlat rases . end nBURDshBPFEr P £188e83 ana

f ¢ndament alp éﬂ.&(‘dddﬁﬂ@naﬁé pBBE®K1e &hA& ain 12%e Kezandard
() ener at.e

current ane S f
exért Kig z}’atrf‘fnsﬁ’r‘ﬂe‘l h:’dgghpé’l’?’ﬁ'&' ﬁ?fsb #u?gl %g MHz band
Oggiel kaiower) a@t.g.t £romsitas7 /Bhegbency. After a waiting
time of, e.g. 200 As (corresponding to approx. 25
fundanmental oscillations), during which the single
sW@mlmMsacpwdd@Qay%@ EPngl gﬂﬁuloé-é sjrsgnBF‘SFQ on the
Myt idrelof &Hp résdiant sosciEr®tvmoofindenaatenna by

Voo, TR SRR UIAN BOSEEAD! L Vng! cecay
thmmramuanStldxnfesmnmdsmghgl t fa phdsermathgdana short
rectangular single pulse of, e.g. 2 us duration (i.e.
much shorter than a fundamental oscillation of approx.
8 us at 125 KHz) is generated with reduced current and
used for exciting a transmitting antenna into natural
oscillation at its resonant frequency. After a waiting
time of, e.g. 200 ps (corresponding to approx. 25
fundamental oscillations), during which the single
signal decays, the decayed single-pulse signal is
measured over, e.g. 20 pus via a receiving antenna. With
an identification medium in the vicinity of the
read/write unit, the signal decays more strongly than
without. Correspondingly, the presence of an
identification medium is concluded if the single-pulse
signal or the natural oscillation decays below a

certain value.

However, this method for the 125 KHz band, could not be

implemented at all for several reasons in high-power
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identification mediumis concluded if the single-pulse
signal or the natural oscillation decays below a 35
certain value. However, this nmethod for the 125 KHz

bagshoR8sdsgot be inplementzed at all fopcspora0wis/000112
reasons i n hi gh-power W2005/086069 - 3 -

PCT/ CH2005/ 000112 systens in the Mz band: a single
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f ek elhihgeBE. comuni cation requires an additiona

circuit. During the waiting tinme, this circuit must

be active. It is 15 not possible to detect

Iiﬁﬂbrﬂmﬁﬁhdm madcardingi n tche EBnPi Pé4cOidunihed i oather

e i th c t I t
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\Nldblesr edqcedconreep@nd Ne? t Hete i erp{ﬁﬁ%ﬂ ghe RF

S BohnRing @i otet ?E&hﬂgego élﬁje@dcfltcﬁinaqn Efﬂd'lcatlwl t hD'arJ.ng
resonant, frequency which cl earll\{ differs fromt 0S€rt 4g
e

ofihﬁhé“’a&*ﬁ@?ﬁla§lﬂfe t H1g eGHF AL E e TS . PF n2REINSpovier
Sh%ttel”ﬂbséh.ﬁw tbizabsasdt pdeheriftlcptdonatmed®s |ebchin the

at | east 10 nd |aII at
tﬁ’é‘tl%ﬁ'(?vm rﬁoﬂnblﬂ?’bcgé;zor?s cg%g belésed wglll%écarryl ng RF
owbmnelrdidatslon stavesreriacengvitdt hodigher pewerdeddy means

char agl egligighe Obun%burgbne&atbbat wﬁznn f@édueédnda‘ar}rent
s stems With 125 KHz b exci

IkReFr afl St reytRndR H"ﬂa osr‘fl% 3&}}, ﬁgEeCtlng
tll@edftfiemdalwcax:tmédsal cwrrfht heseesanamt| fosciudnay owhich

clearly differs from those of the antennas of the

read/write unit.

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 cannot be used for
carrying out relatively slow measuring methods of the
decay characteristic of natural oscillations for
standard systems with 125 KHz by exciting the antenna
at its natural frequency, switching off and measuring
the decay characteristic of these natural oscillations
within a measuring time of, e.g. 0.2 - 1 ms (e.g. by
measuring a start value and an -end value of the
amplitudes within the measuring time or by counting the
number of oscillations until they have decayed to a
certain threshold value). In particular, e.g. in a
13.56 MHz system, the natural oscillation must have
decayed completely to the value 0 within 2.4 us so that
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within a nmeasuring tinme of, e.g. 0.2 - 1 ns (e.g. by
measuring a start value and an end value of the
anplitudes within the nmeasuring tinme or by counting

t R&2 05 /pwgleed of oscillatiang until they havéchikoosyedoll2
to a .certain threshold value). In particular, e.g.
in a 13 56 MHz system the natural oscillation nust

hégﬁﬂufl?EQiﬁgnC%m Q;éeldfaflglécheoﬁ'@' Hér@ WIthiwouwdld rkst be
so that W2005/086069 - 4 - 5/00 112
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PeRskbierioshBa8ULEmany decay characteristic within

this very short time. 51t is the object of the

present invention, therefore, to overcone the
pIeviigustié sabyentagds tirel PESSENEt iiaVentdam t oteerafere,

Wt?ﬁlbﬁgg'cfoﬂlr RO PYA} iRl d i saldi%[ﬁﬂeféé?éit é.IQdD f@é‘tﬁlctlons

he commruni‘cati on ran
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L'i‘.dbh@t:i.hj’li'éalﬁiaﬁt &[Eiilvaqatwi#fm:Sa?‘ﬂe iciommurdiciit ikinnirarngee of
urrent _gonsunption, whic t
e§peEFSP?VrF5F bHPﬁEry18peb59§'pog%gglﬁﬁfﬁoréggggms with
addt&gem ﬂieqﬂzndxb%]sn e poszi baadt andni gkzdhe Same
rfer f
aﬁ%@n e, ‘?f&? q ﬁﬁ%e‘& EBErdrt e HsRRN bro Mwh Deh 1s of

at an 1dentification nedi um can
dereeted nrmp@r#:enpsm yeSPe—cm% ¥l sofPht enla%Ht?BYeﬂB%F%ted

| deali/lireak OnniRY @ 118 beadiRoaan) zeik té‘:@oﬂimonalléo be
frequency of which distinc

t
t ROSEAPARNa. t20 PERYPHFRig t"B)é?ﬁgg\#ﬁ%‘S%f i &&5%“%% L' & tne
obhetitroln&lem:hl egad byhea nettemhas dislted ise cI shatl an

/
A R, o RS ety
|n$emﬂsn1mpthndddltMMQRabiﬁlhéﬁbVéﬁ%ﬁPEl@P ﬂﬁéla to be

”EEQ@%ﬂMﬂé@'*ﬂﬁﬁdréQOﬁ@ﬁtg!req&éhﬁg dfelwiatdle distinctly

detection of id [ tion _nedia_and conpensation
f GRVARE @FféFEWbS%@Ff %?§h'A YUl arly advant ageous

enbodi nent consists in the fact that the
According to the invention, this object is achieved by
a method as claimed in claim 1 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 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

figure 1 shows a read/write unit according to the
invention for carrying out the method,
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return signal of the current neasuring period is used

30 as the reference value for the next neasuring

period. In the text which follows, the invention wll

bRo2®oe)osisoed in greater det& |- with ref ePenteH2095/000112

figures and exanples. In the figures 35 figure 1

shows a read/wite unit according to the invention

Lg% %Eéggg?ggggi thf mdaEd), w20 05um8E069with - separate
. _figure sh a ite I :

with separa %tﬁggéEPionpﬁgﬁh a%%ésep%§§$é¥%%alu%?é%%atlon

el enents, fejemenBsshows a polling signal, 5 figure 4a

SBous 8 5! UhOLSl anabivihy bebeagnce Lo the polling

si'gAar,” figure 4b shows a~conparison of return signa

wEiguze fafehewee aiERERTN{ PdaR8ls N EHHWECECEBRFENFC the

signal wi thpyrefengnseghaijhe 10 communication signa

wth identical transmtting power, figure 5b s :
DELERKR’ SPgRAPSn: ACCBRIBAECH: | oh TSEaAn RATRL Wit a
reduced trapefetrénog pagmal,figure 6 shows the current

cansunpt Lon_{n..th 15. i
RIEHER R phbo S, Beniihe, 918680 #i08, R eience ro the
accordi ng t commbpsiratéani on. FgRak 1 sMdkd a identical

read/write ppbhsMReEQhgCRbWEENY OUt 20 the met hod
according to the inven?iqn for rec

" GAGLTE] BRt PBAWRedR 2 BOWMRGh ALBRBL  FHfinFcaEPBRUPERgEion
K-B of the pggdawr wiehuretiudBd thanseddtingt poweirt,

cqntains _a conmmon gntenna At,fa ALtk

r g_&giuﬁen § Rﬁggwa n atlar§e i FUREEBFd a(’{%{esr%%ﬁ? 4‘#1 eggr ?dr% pT%thOd
25 of inducaceerdéngl krgtbe anvRAtipald in the Mz
g??g@?@cﬁ baRfws?2 a reNsneid 1 doPatReHRR taRANELd @Srding to

'y to the antenna, a receiving path Dem
connect ed the invention.

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

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
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directly to the antenna, a circuit S(HF) for RF

comruni cati on (nodul ated and unnodul ated) with a 30

standard transmtting power P-HF and a logical circuit
5,05?55%0%“ ng a comunicag ion between pelrgcH2005/000112
read/wite unit and an identification nediumIM To
recognl ze identification nedia |Mwhich enter into 35

g.eca(ﬁ%m%'ﬁl LK aﬁﬁS lén@ t§he9h9f1£eﬁﬁ£| |AFttg Gleitidd step

whi ch nt-al ns
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Winlshh ,t he Sdanesr dignaDsABLt | mpipbwerl o HMontisindhea number

W2005 069 - 6 005/ 00Q112 ,

DB AP arREhbi e (REc N ot BF higra, s
deummgdahmoemmldatam‘tetdw@qodihe r@ntsergmml (metg@od astep 2),
r%th I'nn S'@{@osﬁﬁnrﬂ\h' gh ﬁ%io ﬁ@'ﬂt aijns %cﬂﬁﬁmd ofith a

fun t at|onso the RF field,
sm¢|ﬂetrz§>@t§®§|139 & B ataﬂﬁet%?ﬁ e%n%o‘(‘%’f‘hﬁﬂt%‘?répﬂgnal

- 2ks itJienreéé’@niﬁiﬂg Nafii §a_htASH cag iopMprRIGidmM IM s sent

f d
CPital 19ks 1o T odmEiETy BRSPORACRTT AT e iRed Eam MR
I &'e&@ifendwts:(gk)alf Rishe(3-ur noshgnwlllsASl atidther pediing
%%%f e£§5eg1%e e &@a'm S%ﬂé %Ie i S§a- i?Ot h&Sr the

stgn rs Sent Tn th t cycle
Fmonmerlsmmmtborthﬁitﬁet:ﬁenreﬁltﬁnalm@ﬁéb AR rpéerence

I gy ?rfé‘iceRSSbg.ﬁalalg% CBE @egacla nfugedtreshold value X

thr éshol d val ue (reference val u |s t hu
sdgafieyenne #Lug is 18048 5nR3uin Fig b ana 7).
I(iEfntairflaiﬂihmzﬁiﬂlideﬂth:SCétmm mdmmtm is found with

ni_cation h

S S5 s icecen, (o),
emmnmfurtnlm@tc;@mruhabam @lacehewpbhl ity ssi §hak) AShfier the
ga%rﬁedxolég ﬁcggé ncoﬁ?hﬁéb&tibﬁ(} H’LIhéJStp’oﬂllelgf Uﬁi@ﬁalamd;o is

i in the djiagram

CRERtaL SUh GO SHILASdSAS 18T b thESF FAkSRe g CHer  and
OSESdIJJJaaIne@hs iof ttlrme RFafagarain wiofi ffilgutreahsni Thengforced
p%‘@@c{ t'EJ.F £ 8¢ rrgrlfl%s ' 9%13' blyg t%l'i:?cogﬂbzefundamental

I on e resonant uenci es
osc:.llatlons of the RF field with £full transmitting

power P-HF also makes it possible to recognize
identification media IM with resonant frequencies
deviating greatly from the fundamental oscillation (of,
e.g. up to 18 MHz for 13.56-MHz-RFID systems) in spite
of correspondingly weaker inductive coupling.

The method according to the invention can already be
implemented in read/write wunits WR according to
figure 1 if, by means of its components, the return
signal ASi can be detected via the receiving path Dem
and in the circuit S(HF) and can then be processed in
the logical circuit Pr e.g. by means of an A/D
converter. This possibility of conversion without
additional components is an essential advantage of the

method according to the invention.
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25 deviating greatly fromthe fundanmental oscillation
(of, e.g. upto 18 Miz for 13.56-Miz-RFID systens) in
spite of correspondi ngly weaker inductive coupling.

TRE2 606 /veéogscording to the imvention canpar/ewabo5Fe00112
30 inplenmented in read/wite units WR according to

figure 1 if, by means of its conponents, the return
CEQIRLeR, Pl Otpattad Urelimreco b e
L ul a an e e.pr '
UAEOEBAPERL CPPEBPRSPES¢ 4F (i ereARECdFiAnen BRLE Canmot
cggyg_&ar lal’.[hif&nmisirmi loft whef meorogeridiion wethnd. If the
a i onal, co Nt S_ | N, €S [ a nt i
rEEhRacear R GHuiof 2E; BERELEpoR 30E Lot ing
PEALBHIROG/ 000 TR  evaluated showsthar legscpssGigiit Pr,
Sﬁﬁgfe@éﬁé/o&{@e idield °E§ﬁ18°rﬂpnﬁP§§ahédt hen a simple
read/wite unit cannot performall Tunctions the
r BaDgart | BhtRetMbRAMYR (GRNPANKHE n SXPFRFLCRS| %ﬁno eturn
bgi a&gcgﬁg& V't&a tﬂll'fér_[ eale't&@:a'edS wiat ha Deveparatet detection
evaluated in e ical_circuit Pr S ad ] :
u_F?F‘F§ c8&td ﬁé‘lajpg ed ef’??"?cjﬁ 'rrpltiehe rraynér:%#r\?vl t#ﬁéﬁéf 8
MeRaluatednzone ntompaued i whth Thber gederensiegrriignagi RS by
) m%a‘fx?erbpegecc?fgcf/ e Ac320aE R aFQIPCt yPPn RAL BokPBhrator
and, Tor ‘exanpl’e, the return signal 1s 10 eval uated .
afe,conpar cAfWeTh ake A/A e CONELSIGTI RS b~ n%é‘g%tb?nal

2 fltégfieggt %/i%‘dtﬁtﬂ tpAfK4\S) wheh S iod &fSJ(IAlS )Coandr Pr (AS)
conversion, in addi,ti Qna i .
cCABuI t PPr ( ASPRRgRESE r bR ¢ sal{}ﬁ AS)logﬁa:al;r(A%?rgggE beFT
Cmﬂﬂﬂtﬁgﬁangynheahoghppﬂichtdoht PompuSeaddHt | oaulfy, 6 also
an _appl.ication_gconp al c j et
cSSP%gﬁgPﬁﬁg tﬁé sigég%%tkégyég app_icg?%%%h%%npdﬁgr an
Hapgd icagiom tcompetemt Foncan Fransmifiw IRECTRAELGR to 2
V'r%g.)&/'%_&:i't% |u_lr{!i3|1: 77 eﬁanat rda!:iioverinkpmmr ¢anhdie deliver
read/wite unit). shown in.figure 2..20 the r
sPOWEE A& Eg‘ﬁ b’ée%g/rfﬁéjrte% WPRif'a A ePBRAB 12} gﬁ%ﬁ‘r‘% 2
by hanateturreasnisgnvan ASEonpar aleorcdiitpa;rfedg widilsca ereference
Clsri%lilllatl d%A%y oEnai‘ggerméaihéa‘/ Diﬁoné(erc%'m%%ra%r Co of a
discrete circuit ds(AS) or, after an A/D conversion, by
digital means by the logical circuit Pr or by a

separate logical circuit Pr(AS).

Figure 3 shows the amplitude A as a function of time t
of a polling signal ASo according to the invention
which is generated with the standard transmitting power
P-HF and which contains a number of (unmodulated,
force-excited) fundamental oscillations of the RF
field. The short polling signal ASo has a pulse width
or signal duration Lo of, e.g. Lo = 4 - 10 us. At
10 MHz, this corresponds to 40 - 100 fundamental
oscillations with a period T(HF) of 0.1 us. The polling
signal is emitted periodically with a polling interval
Tl of, e.g. Tl = 100 - 300 ms between a polling period
p and the next polling period p + 1. Depending on
demand, a longer polling interval Tl of, e.g. 1 - 3 secC
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digital nmeans by the logical circuit Pr or by a

separate logical circuit Pr(AS). 25 Figure 3 shows the
anplitude A as a function of tinet of a polling

SwE8@ds Aseoggcording to the igiwention whiech/c¥2005/000112
generated wth the standard transmtting power P-HF

and whi ch contains a nunber of (unnodul ated, 30

feape 28%p tbeed)valeir#iﬁ@rgéﬂledt?éa |vhidH O:EI:Srﬁs;Bdsmd:BFgly even
The short pollln nal ASo.has_a U|S§\éllgl
oioypgnsneaawappaﬁuma oPn é g9 LEULFS. fﬁ * %%)
, this corresponds to 40 - 100 fundanent al
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ro

endi ng on “denand,
reshER sanl afg the sapt %@%oéFos@fg‘%‘Pos”l "Sccurs
F’Gl’én@lﬂ%%%%&yﬂmenn €he o theanmsmission selfectkd wohling

cor,respondi ngly even Iomer ener

d&is Ig'mar &Q‘%al TGRS | 1Iﬂngaur e Ja shg\s/\g?%%ggarn%}ﬁl? gnly
Afepsated fonctdedreaifed afterofa adedined stiral dﬁéiay dt:
\Mll %Eecget h= nd3.d %:91 { hEa1POIdd NG vl £98 Und i G4 ethe

Ion o return signal ASi at the

anmmngt :(¢¢lgmeswnééeurlss apmARanR s| yoti (4he neulse
t LARRMN S 0 OEhkh o@.qllhlg%lgﬁiagmabe ibe=r & Ws) the time

signal. ASI is_prefer only.10 nea red_.or det
afi€dAYa Yef Fnedl 45 ne™ eI%R)e YllsF b tRE & seconlgggggrecl
h&leftutim tcs/neg’rdﬂ t hrelenel ol ube lAttcorﬂlmg’lea,t urphis width

%Frﬁgpm%d%n 2 __é§%¥§$5##&d s&lf?iti&h@f iﬂe the

st gnal
ad@ttdq:@qghl getwrat h sdgnae ﬁﬁasurg'aewr?étlﬁﬂn §F-§HGF Asi
Lipre férAblyAt Jébrﬂﬂdzlséén S #tdt hleaet esponds fondfmental

fundanment gl osci |l | ons th detect.ed r rn
éﬁd-lmi RSO e r"%’t%i}?’ﬂ‘mgﬂﬁl %gllayprel(—{‘"rablétu settling
@mdesss@sat lcamst t@keundpieceal wbsreblati ondy stable

Wl DAt 48 We i1 1% Bins S&HE! WBected as return signal

in 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 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 period p + 1. For example,
a threshold value X can be defined simply by a

comparator Co or its drive system.
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20 processes can take place whereby only stable
fundanental oscillations are detected as return signa
in:the detected neasurenent range Li. Figure 4b shows

t RB2 6 dogen of the detected return 25psTgor0053000112
with the reference signal RS or, respectively, with a
reference value RS-X, i.e. a reference signal RS

regduced-diurd the d P(QiUGCXn | Be t RniRAE | n@.th the

period p (on the the retur
sF@ﬁ&FeRSF(rﬁlﬁ%a]aSBErrregmfo Erggofatﬁsfgﬁﬁﬁcﬁo valhe Rs-X,
m&ggp@@&efvaayt) he ihef ar esdmpdegnaanRE¢p) byi nueasheingi sthe
no_i entr i_cat.i on c

r 8R5e T *RIBSuAYC 1P vvouf"]l%(Sl uE:ng5 Hglirﬁgt grlﬂnéu? lglﬁéa% %]1?1 ths i
canr asgoid¢sbily rﬂafh@@dsmplr@rl, i.e. no conmunication

Si gnal KS is emtted but a polling signal ASo(p + 1)

35 ain in the next neasuyri ng Jper +.1. For
examiine exanmtespBl Bhgardghk dh éﬁ@‘ﬂ% i Beppyevious

b!e%ur%&@/l ﬁolgirs}/\%%(p)&zh&s hﬂeene seys taem t RA) 206k / D86eB8énce
The re AS|

c(?r’rﬁ&rae‘d Wi YP t h %feragncea Si %%{1%%‘9{% %ﬁGQHtQSeous

r efnbodimental UBh RS- Xakesesfre@issible i hoa Cgﬂmneate in a

L by ri the I I
%ggr rllengmt Pufg% V\? 9 ts%gwp c’:ﬂéﬁ&l‘e; g‘hsg:lrl}é‘btliﬁvbi‘onmental

mamdduenice tWel@&arﬁﬂ engh FHORNGER PY ﬁ’bu?@gﬂﬁlf?ﬁétlon
Prawieds et l&h"is5|éﬁ@é Asi (@réﬁ%meﬂa&ab as(p he mew is

reference al + as a_par cu ar
é’é‘t}i é‘r??&&’leﬁient heged tpk &8 t ﬁSéEFBI e poImal
cG\EﬂG(@SaI a)in as si ophparednerwitth aasl owedexegee n value

t VAR .
SN AT BhootdlpyoRer UG A DobaPepdit k. it
vdlsueaxgpmed 1)thag auquanrarﬂnsﬂaerérqrhe@e%ememﬁ% hentered

r@.?'lltbn %h&nai:oﬂuﬁuz%gté(ﬁlcbnl) rasgé€ongad edhd t Iireaurn signal
re erence al ue, - + rd| n ure 7
ASEHPs *¢ itS %}-‘4 g1 é‘? {49urso ) that

e, i & $5 catTon
mAr$|:|.L(|p Rad)entis edlesst othhe CM’]I c(attetzhpd angeepnd3-2) .
t I&%rj’r%tslf)ro%dsiln%ﬁ@ a 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 RS(p + 1) = ASi(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 in time in accordance with a stored
reference signal profile RSP(t) in order to compensate
for known changes in time of environmental influences.
The 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
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ASi (p + 1) is correspondingly reduced so that 20 ASi (p

+ 1) is less than RS-X (nethod step 3-2).

Correspondi ngly, a comrunication signal KSis
Swbsess)elbyoeni tted for authenticating t ReT/CH2005/000112
identification mediumIM (4). 25 Wth the adaptation

of the reference signal RS (e.g., by continuously

fg%ﬁ%ﬁegﬁggfaAlsahc&seAﬁte(t@c)be@|ﬂallseml}firtgﬁsfhrm imeluded in
g ] due to_environnen -|

A BRI B L ompdno SRBd U FRECHEPSE; I A8 or
tEu.Sopgroffose;het hetheéshehde vajnel &an 3espegtikely. In
change nti i n, c i\ t gped; ;
SPEARESReRy | | BRnopy P ERAEECT N Be0 AnCTial bl £84ELon
kmednumhanges the t ineswn erignnedd |91 uhResTeliably

lgg;;taéggggil?‘;ﬁgﬁﬁgﬂﬁgrdiﬁ( the C?ﬁr@;lsmllae ﬁvfweﬂki [For this
- conti nyous

i BUEPIS5Ec 0tie] i G P Kt VA UER %mlifsr %@;%C!fétd;até% lower
reha?egme fs.mrlaﬂesxcfeprdg'lmﬁr atfi ngn ardesttdrfiimgtd omevmedium
adapt ed reference si ' P E

R0 el fisl Clis,0! Ul ML o FoE csmsptecem

dati et uethaneRe05408 68y irarmentadT/ chapgssooea1the return

98&5?)%1' ésqr]d those detected falsely can be included
in e determ nation of the new reference val ues RS

or also of the threshold value X, respectively. In
p&*éﬁ%l plee, ?i&@rér{ﬁét‘ﬁ@&Elﬁl( LMlustrameddeant i fiqate otb 5 for
medi um_on e return_sign ASi .can relia
dEFETPE by 1fitang thPﬁg’?ﬁmshép e\:;g ﬁégg. El&%l})ﬁ}lge be
pdispose 5, heahhr estibbenvel uef X he sddeotdd icatien onedium
t'&fl'}Mf)h% LYy UGNE r?é.'@@ Qndih i Heftd fheatéPnagegi Unysy of
but'"great er” than the influence dsu of short-term 10
diseur bahe esintrr £eNiRBNABTIMCNGRany8s BAF t et dpRected
?!(@@s@d i;}sgl 1?§Bi shas di)agratmehicdldentilfigsttiatrednédium is
igure . r_...exampl e, | et -t ' 2 N
i ctrenes v, e KL ERY] LR EERS1A N dalue
i dentdrd | thus obeneiadn &t Mpetting ahe tdengiiriesify of the
Ve R cifloPSiderit {¥4 Bhtion media. The threshold 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 explained further with respect

to figure 7.

Figure 5a shows the variation with time of the
transmitting power P(t) of a polling signal ASo and of
a communication signal KS, both of which are generated
with a standard transmitting power P-HF. As specified
here, for example, the pulse width or signal. duration
Lo of the polling signal ASo of, e.g. Lo = 5 us is
shorter by at least two orders of magnitude than the
communication signal KS for authenticating a detected
identification medium IM, the duration Tkl of which is,
e.g. Tkl = 2 - 5 ms 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
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ASo. The interfering influence is not then detected
(dsu is less than X) but the identification nmediumis
detected (d(IM is greater than X). The threshol d

VRbFo 7/ dsb06adn thus be used {pr_setting ther/cH2005/000112
sensitivity of the detection of identification nedia.
The threshold value X can be, e.g. 5 - 20%

pES&ﬁﬁﬂ?EXﬁgoPhl%/%ﬁai heKSIOOI id ngp&h:'ganlCASng/ emitted,

ol d val ue, X, can l's This
winsteadeqfl athed ﬁ‘hﬂrttheP%Hﬂgrégﬁé’@ﬁ ”g% Ot §FRFIET to
t7thEI gyheeﬁeléhQWSfbiae) yedf‘:dn@ﬁiﬁnngvi thdennefbéathen media

ran ower of _.a_polli i I 4504
aw&b'ﬁ'ﬂr{} H‘“‘éﬁnd'ﬁ ll?§ r&g%n ofﬂ\?% are gen@g?g pal
3Rswi vt e¢h st:aam‘es;bondanstmtmlemglogomew WF. RE energy is

S eC|F: etgrurrﬂtef Sorddr A c?xeﬂﬁef)astsll%egl&%nﬁgiﬂ&hﬁon medium

f
-er tien s sm¢@u1%h@dteutb9naiw%a§¥1 Bignadgass dgnt and

ggtﬂ%gm“:@ :t}ﬁﬂsﬂd}a&et CO{I%"lalnlsgﬁii@@dSIf grtitdsS far positive
Icatlng a detecte Ldentifi t

t RBLBERALCET PRy of mﬁPE‘W“P%cagé% ?éa Igg ngg;_,y{rgaM out
I 5;etbvuén40£he teady wrksel amgdr WR handt idheoidengification

A W|t r p l.agl ch higher energy
iﬁ, Q B g?%sce(%?e asssézryg 02005/ 086069 -

11 - PCT/ CH2005/ 000112 conmmuni cation signal KSis

p?‘&ﬁﬂ?'ec 3l Ysrettid t 84, e:da‘i&:tl%adll@f whhehshid gohhungcation
ASo accordin Uﬁp—ﬁel nventi on
[

 8dagAciBY AforTY & 2EPapORLREERg power B-nrr
CQ@m&leaatby)nat angastWat hfddtopodfi g whiegresls 5theS polling

whi,ch
fislr]%ln %§$Q?$Sg3ﬁ3%a¥heh8glé£gg 4&&5}: ?Qﬁrlgytiréns itting

passi ve | I catl on I um
|Mowelren PaHRbdulTiusd awtrherkdenttiticatiprl medient Bid is

t bRk e @S PRyl SwR¥AI tédtbe AIAEr iRtROSithevecommunication
aut henti cati on, a conmmuni catj on can be carried out

b&PRSEN KRB rEREFSRATt FAMYNIFREIRF ¢ A Hrhe |f|’53?dgwrlte
Megiiem WH idare ailse The (=dldmbay?) caFirgede &bk shdwdh abhis

ex%ﬁ?xlé%d{Mn YE\@g%Pn ng'r% on‘ggweg,at boﬁSrS | giBkekBehtly - in
applications where the 1dent1f1catlon 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
authentication takes place by this means, a
communication signal KS can be emitted with full

transmitting power P-HF again immediately thereafter.

On the basis of empirical data, the read/write unit WR
can also adaptively determine in a self-learning manner
whether the communication KS is to be emitted with the
standard transmitting power P-HF or with a reduced

transmitting power P-HFr.

Figure 6 shows the current consumption in the method
according to the invention when emitting a polling
signal ASo. The upper illustration of figure 6 shows
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15 reduced by at least a factor of 2 whereas the
polling signal ASo is always emtted with full
transmtting power P-HF. Thus, an identification

NR& 408 Jollsbge det ect ed earlylzvnen ent er i ngCT /CHR00I5¢000112
comuni cation range K-B whereas communication with
the read/wite 20 unit WR can also be reliably carried

od eWichQrEFl'ts cdriflixgtd drl aI‘@E‘)‘ t&f nﬁhEO\&@’gJ.EaJiiFrc1rcu1t Pr

aRAC P CE1 ORF nEAFGHLFS IR - B ok hE of gL ds €5 Grne=D

thQBEﬁtOthbam ddhwist o siairid- byAdurnanukxmsmne g. 5 uA

S_can al sao be t ed 1 2
r‘%ﬂ E EERESpo éﬁrfl%l leijr%hen?} cat| on ta es’
pbareuﬂayst mxs amiars(Hla) m@ﬁWhEc@ﬂﬁGﬁ%lw S5 %?F%%lng

e g o OVER PnblF Fgaidlg. 20 mA
t t
Hl—_ragl ate y t%erea te OlOngnt he basis o o %

ddtlalnghé\ rtdang Wihk e°im|? QR 188n-alts@ ét‘(?apfteqr%e*f"ytt ing a
detokRhle iTheén Sehl | GEITing saaRAL m\@t Iier sémt with a

conmmuni cation_KS s to be It

t FHRERPEL i AgHPovRt P-$9 or%\rgo ﬁ'&a a StEMShfeeing
t qapaftibhi Mg pofer ePgHFS. 135 Fc:)gur'éhensmms neturn signal
cygrent cQ [ e di h

%% nt%‘%n TR & tlw'l el t I.kggge Slgxg% 'cﬂﬁrrtéhtt €b and

en em ASo. The
upp@hlnl laustime |T)h209ff| guge @os s ey power-

%n E%éCHEQO%QQQlHe ghe gusrgst ﬁﬁasuﬁnél Ovetyt ) short
t he | ogi cal mrcg-lt Pr . and of the RF cirgcuit

SPAPFUTERAS ffamed i g isatdnan e Air rifht HlontoNeR i BT ©f
Islgﬁt:and bytherreetanu:ed eoperstAng( a;:urBeflt;rerheof an

f\gg)l T R qnalloA§ 1° %F[thulttheP§(ﬁb5cu5.ES Eﬁo@ﬁ) the

bepa 0 an operating “state
arveperstiong Glir r bait dpt}eofoy echjis oneaps andi ﬁ’g’ta I?Y n'ﬁeans

$EE Q?ﬁ(ﬂ iddo c1i5@%€SPEOTTﬁatduﬂﬁknt ¢Hgﬁﬂm@tlon for
TRk A5 P el T AT At I B BB
Labofk, (@) 6 Ms2) c}. ITHENxt he retad mpsixyrikd0 MS|+|1.‘00 mA
ey{al uitse(l ‘Q'.tshytA@e. operating current Ib and

In contrast, emitting a communication signal KS

according to figure 5a requires a current consumption

of, e.qg.

I-HF x Tkl = 100 mA X 4 ms = 400 uAs,

i.e. more than 100 times the current consumption for a

polling signal ASo.

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 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).
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within a time Tb2 of, e.g. 20 As(d). The entire power-
on tine is here, e.g. 125 As and the very short

nmeasuring tinme is less than 10 As. In the | ower part
Ofo2ldvs/o8Eb69 6, the requiredipperati ng CUPCE(THA0054P00112
an additional logical circuit Pr(AS) is shown if the
evaluation (d) is done by this neans and not by neans

of the logical circuit Pr. The current consurrpti on for

RO BRIy (2 e Bt

XtﬁeAi‘re‘fe;-’réhdkS vhlueontRS&sX) (phi titnh nghas perlod (p), a
ni cati.on .

rggﬂ}gg glg&ﬁﬁe%{é% £ er@:[::t?t?é&“ Q?aiﬁ fJ.hg"Hh% Hext %_erlod

consunpt1 on | -HF X
= (200 WA asipmeviousdyAdstepe3-adre than 100 times the
current consunption for a polling signal ASo. Figure
7 shows the nethod according to the iny nt|o

30, d
thE vhei 565upss Signel ASE (i dF v SRed trq'b‘?n 1% ghence
cegpaei §aBiok WRige -r ed:)ur(rstﬁ;gnmz)ASla vm:dsdunmrlmca@tm emtgnal

[ I, RS
Slg\r/]\gﬁaﬁ't g{ﬂ\f'%t?ge gt{i ng eCttl %]J ié‘ % foé‘mﬂér-@zed

|ng S gna
(iraehedfitapidhn medldmt@anx}h;neﬂhﬁrFQW@Hﬁﬂca§}°¥2§ange

SE BNg pgel ! 13 5’1%@% d%%éﬂ?)lﬁf dhha 1N Pe(boshds the

corrpare e reference, signal

3) or
cmpumd pighad rlaer ghanged u@%d&@edcsygii&# e%BPd an

E%&I;}!l%ﬁégggﬁggp)ll iéér]gd%%fhlcéﬂﬁww QB@@ﬁl;E)mA 13r- due to
e retur a
gFQHtléPnf“ﬁ&ﬁag uenses het Ii“gf % ce vgi l(Jé@ 2 R}%

( preentkei seofp&m oalu(:ngorlaedpmkilenngfspgnapnAg@qlgm IM), a

pPgéaeglgagg%Qfl U&%D eﬁ i 1t4ha S ieP thd) A8xt polling

Iy e return signal ASi(p) is
| predothdp Hhé)réfsepe‘ﬁ(‘!éouﬁéb’ués(%a 521RS - X) (step
3-2), a commnlcatlon S|gnal KSis emtted (4). If

hreisn auth Ol tf| Is [

hlar'll'l t% %FB% Féﬁ% ion ﬁ\%td 9191 '.Tﬁ“lj Jl.'gnéM:ected
a communlcatlon 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 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).

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
as reference signal RS(p + 1) for the next period
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K-B and this is successfully authenticated (because

the return signal has changed due to coupling with an
unaut hori zed identification nediumor due to
CRYL oY YBRBEb | nfluences andipot due to ther eneod5/000112
presence of an authorized identification nediumIM, a
polling signal ASo is emtted in the next polling

p??igdlgp nrl) eAViPoAMEAEELY diSt ERtSri¢ring imfluence on
authorized 1dentificatjon di um InP:/I" S deﬁect e% %8 A nd
cbhAuntebErsn $igRal piite tg’g’ls\/\egﬁ REUPHPLE, 3AAPERS

r eafpwhsheednicbrVBy( akhas stictheshel aefkesnceasignpl. .

e.g. for carrying out an application (5-2). After the
end of the communication, a polling signal 25 ASo is,

et bed idgaiti filcathieomeeadiver i 104 Ginnalipprpagres into
n l%% Q‘Hﬂd&?&&%ﬂ&{j f&%e 1k-pa ARNiref EiENserisagnd + 1)
RS(p + can nor nal e

y set (step.6)..If_ _npnecessary, .
aandw t #® eshok@s¥dtue 5P FQBU%nséﬁi‘GlbeAségpse*'t ﬁn)‘g 18
exe@Rkeanait Castst sbop the Rihpwsholdal salabows, athis is
si_npl e and advant agequs ossibilit L i nLeLZLl ng :
HPreGHAmnt 40 and ARfer FBF: ngonmipfaftel (aluhel? ks is
oehatted ects) . e. s dus t cexpheingd 35wisbi natefgnanre s to
shi,f i,At 0 Vi Gl Jd sty afe <t h r fdeentet M. b
F%F‘gth%%s‘l%urpysi%, t ermrlettyll}rﬁnt}_} s?cg%aﬁﬁ%sﬁp Qf th ©
pavindmiged danmeansd oft e PPIYSEGDLLes thaes V&L Fal
RS(p + 1) for the next period W2005/ 086069 - 14 -

PCT/ CH2005/ 000112 p_ + . _An _envirqnnental. o .
i At TR AR eaBRﬂFﬁégPQt 6’|fn% egnr'é?&‘tlf‘%ét Aggording
cert i theusihyeatdphedisand nearhEemissrledahdr €deqtearsiof 1ock
t he new referen e 5 [ t i fiigat | ]
m¥ditm Fm gg:aﬁetrsgna}al ;equea%s S ;‘1’ g[} t] e@cgfr%,rtr:u@ﬁi %g??%ﬁlcal
r keys KwBieht ¥se heopdsiind #p +Hdegntihipatgion medjum as

t a8 JRIIA ST Hagl. ABheP préiibus radyeedish | mesholly with
t he threshol d, val ue

X thi ' det ected (.3-
CBRRIRR | RS Tal OFs 3 < TbRens Ft EEoRp L oReY, X' blfinot
exiel aigertl ad tdllefnr ehée tesef bpmamseh oft e much too high
S LY Thd MYyPr ECbRNCEhE 2RaRRery. For this reason,

additional mechanical contacts and electronic switches

. had to be used hitherto in order to detect an

identification medium and switch on the communication
with the latter. This additional expenditure can be
omitted with the method according to the invention ‘and
the detection of an identification medium can thus be
carried out more rapidly and more reliably, with very

low current consumption from the battery.

The following designations are used in the description:

IM Identification medium, tag, card

K-B Communication range, near-field area
At Antenna

WR Read/write unit

HFo Transmitting path

Dem Receiving path
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m nimzed by nmeans of an adjustable threshold value. A
si npl e exenpl ary application of the nethod according
15 to the invention is a nechanical and el ectronic

| R6¥oo09)idslBogobattery as energy supply andperf¢H2005/000112

mechani cal keys which also contain an identification
medi um as el ectronic key. The previous detection

BOd “‘thPo@Q&hgdbﬁgﬁHl$Sbﬁmteéda conmuni cati on
naI KS cannot

e ﬁ geg ﬁg in this case
bé duse of BeRHER FgPATghICHERERE of energy from the
bagt ery. FoReffkrrenceasagnaladdi ti onal nechani ca

ﬁﬁgkacts ange% gghrgnggggghtgggglégad to be used

erto in er to entification nedlum

aK8 switch Gnmmhalcémnl catignerlas Wwehling | sigapl for

Thi s add't'ggeheﬁ%@eaeaearanaaaonaun@aataea with aheIM
nmet hod according to the inyention _and the detection

oPe&n |dentﬁﬁPéiPF&ndﬁé&FG&PEaRaFﬂus be carried out
mpee rapldlmoa@aramb& reliably, with very |ow current
consunptlon tery. 30 The foll ow ng
d§S|gnat|on thﬁggd tlu?he description: IM

| ¢dHF)f i cat Ren ciediui, cagposngnd REBWRonmmuni cati on

[ 8885 NeAr el %&sc%%t/ét Arcanra FeR B@@d/ write

HFo Transmtting Dem Recei vi n

v@zoosl 0860699iced SlPYGPPGHzGGQF@@GfEESS la’ﬁ ng
sipgnals) em tS%%‘ixA@'e Iia;limlslcgrramtdefbecteemuasmg ASi

Ref erence si_gnal, RSP.Ref eren rQfi KS
OB oat | SLABRTD CORRTIE ok, Baerb ot 'S (ir)
awbmmmtlcatm@mumad(nmmmﬂmuuﬂmnm1PWMBh &f IS\HFDet
S parate detggltd on path Co Conmparator X Threshol d

| ue

dt Time delay for ASi

T (HF) Period of fundamental oscillation
Tl Polling interval

Tkl, Tk2 Duration of KS

Tbl, Tb2 Power-on time of Ib

P Number of polling period, measuring period
A, Ao, Ai Amplitudes

L, Lo, Li Pulse widths, signal duration

Lo Measuring time

dsu Interfering influence

d (IM) Influence of IM

H Application computer, host

I Current consumption

Is Stand-by current

Ib Current consumption in the operating state
I-HF Current consumption during RF-signal emission
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.



10 S(HF) RF circuit, conponent of WR dS(AS) Separate
di screte circuit for ASi Pr Logical circuit,
m croprocessor of WR Pr(AS) Separate logical circuit
f o260l 0ssbepg ASi  P-HF Stangard transm PCT/CHIO®REO00112
of S(HF) 15 P-HFr Reduced transmtting power of S(HF)
t Time dt Time delay for ASi T(HF) Period of

f yndament al pgschkkat taAn RE Bel RsRY,i peepval 20 Tk,
Tk2 Duration of KS Thl, Tb2 Power-on tinme of Ib p
Ndnber of pSPREAGIPEFi od, measuring period A Ao, A
Agpl i tudes L\uthenthlcaEmbae wi dt hs, signal duration 25
L asurin t r glnfluence d(IM
gf%ence 0 '"l %%Eﬁbga?ﬁgﬁ Igglnputer host |
Cﬁrrent con§ar¢ptl-nsnR§O Is Stand-by current Ib Current
cqnsurrptl Onscb[‘ﬂtt:.'ﬁ% gperating state |-HF Current
consunption during RF-signal emission 1 - 7 Method
steps 1 Emitting ASo 35 2 Receiving, detecting ASi 3
Conmparing ASi with RS or with RS- X, resp. 3-1 ASi
greater than or equal to RS or RS-X, resp.
W)2005/ 086069 - 16 - PCT/ CH2005/000112 3-2 ASi |ess
than RS or RS-X, resp. 4 Sending KS 5 Authentication
5-2 Communication with IM 5 6 Setting RS

—
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7 Setting X W2005/086069 - 17 - PCT/ CH2005/ 000112
PATENT CLAIMS 1. A nethod for recogni zi ng

identification nmedia (IM wthin the conmunication

r koD f6elBheof an antenna (ALY -5 for t r aRCT CHA0OG/QAA112
receiving RF signals of a read/wite unit (WR) which
operates in accordance with the principle of

i nductive coupling of FATRNT ictlatMen the Mz

frequency band and which has a transmitting path

(HFo) connected directly to the antenna, 10 a

recei vVAnmephbld (Eoem)rermysctioy diderdtifi qat kgre media (IM)

PLERIR, cReC ck s RN Lol TORTIAY o | Sk A eac)

ransm | ess, and
|ﬁgrca|trams1mttu(gor)an@r aesedaingg aﬁ%owﬁﬁﬁ’ﬂééﬁl ot 2

SE%??IEIE@ l§11rtea(*6]W'&Hlé'H| bﬁé?@i’.eandrﬁﬂaccordance with

ent i |cat|onrre t d
SRBPL BRI S| Ghal AEREBI Ve R J6hi S neRa R dieid in

OEhEUWEE&@nyi Ihanoﬂnanﬁ whlilehRH'lats elad transmitting

peri odi tt d
DBAER (PR coPaeERed Mitehiiy; 18" sk ansstiAE ) g
tlae amt:emvanQAt path) , (Oem) qurﬁgacttkftd erAkEe@nlbf EPe the

th't'eHQaS' gnal (ASo), a return signal (ASi) with a
of fundamental oscillations of the RE field i

et @airam st (HET: CHRE REACPRTIILEARAAT e Srbrh REandard
S't%.ﬁ'sm(nfé@' tj;;@ar ad-H)h 2r a Teder ermed signalogical
e
|ez"r

RS
(eﬁll%-'Fé‘c}tf O(IP rﬂchgen??‘?nll%ﬂé o ?e&é?ﬂ% the
( 4paidf/ wirieer etruirtn (sWRjnand (48 :)demtifexcsatfwm me@ium (IM),
C?gx:g%%g%%rﬁ.'z%ﬁal éR% 43~ 2) - sROrE- ﬁ‘fﬁl.iﬂ%{ h%‘ig@;&l (ASo) ,

I"ai’ In"clam aracterlzedln t he []in
siipigh (aggRins shonpumbepy oft fundamentad Rt %’?mn of
e Rede ildha) tihe peanredicellipremigred wiks) th8€5s8andard

{ hena Crerg: nperBha (DAlr] ity CF-EpkhEfe By pace
(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 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 recognizing an
identification medium (IM) (4) if the return signal

(ASi) differs from the reference signal (RS) (3-2).

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

3. The method as claimed in claim 1, characterized in
that the return signal (ASi) is detected via the
receiving path (Dem) (2).
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receiving path (Dem) (2). W2005/086069 - 18 -
PCT/ CH2005/ 000112 4. The nethod as clained in claim
1, characterized in that the return signal (ASi) is

ORbeeddeogea separate detggtion path (Berjcyz005/800112
5. The method as clainmed in claim11, characterized in

that return signal (ASi) and reference signal (RS) are

anpar@ﬂebMeEh%dlQQ'%@arﬁédﬂid dIRim (13) .cHaradterized in
mef hod as clai ned i.n clar(gg(]}) char terrdedrn

t RRRtr Ehgr FestgRals TERGY) r fer ceé: SGna® (ﬁ?]s%)e%arate
cagpatetohnpathefgpea) e (Rogi cal circuit (Pr(AS)) (3).

7. The nethod as clained in claiml, characterized in
that return signal (ASi) and reference signal (RS) arg
15. conpaeectetpode ass cdfaimeskidr Al iR sor IaT@AGgE1zed in

S 1 d | 1
RS, B ot Sty e L e

t gempareenby Ebenéé’gl}ic?-rlrg cﬁé’Fr“&& (F¥ Jsed as
ref erence signal (RS(p + 1)) for t he next neasuring

per| od .The |
charngt E‘ﬁ% A7 T m%dne re renc]g %%éﬁfééé@ in
chaaged:euum rmgna]ZS(h&tbr dndcsefergngessgrasal are

%%39%?1 §hggalse tI €10 %R SRt bhirBic k@r (K@Q)”ﬂbb‘)d
as C ac

ai med , cha terized in that the
reference sr gnal (RS(t)) is self-adapting in 30 tine

(), lEnelhRtmRdet aslLmddrech i dlLimim lcharacterized in

h t d it d A t
gutgl%gf r(%,r&lé‘srzl)% a'il"r’{ilgn?ﬂf Q‘éﬁgeagﬁghrgl e?-‘%&(:e)ar Bt orerlpg{ﬁ]s) are
( 3pmpaTel?. bihe mairnd o5  ai sephrate| adbsdrete circuit

gpg%ggs?gglz()ei .i n that the pulse widths (L) of return

dnd reference signal (RS) are conpared
(3). W2005/086069 - 19 - PCT/ CH2005/000112 13. The
mgt.hod Tée @ledtin®Ry d) Elained , itharather j zedaracterized in

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

9. The method as claimed in claim 1, characterized in
that the reference signal (RS). is changed in time in
accordance with a stored reference signal profile
(RSP(t)) (6).

10. The method as claimed in claim 1, characterized in
that the reference signal (RS(t)) is self-adapting in
time (6).

11. The method as claimed in claim 1, characterized in
that the amplitudes (A) of return signal (ASi) and

reference signal (RS) are compared (3).

12. The method as claimed in claim 1, characterized in
that the pulse widths (L) of return signal (ASi) and
reference signal (RS) are compared (3).
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that a communi cation signal (KS) is emtted if the

return signal (ASi) is below the reference signal (RS)

5 by a defined threshold value (X) (3-2): ASi < RS - X

(ﬁa os}hggnethod as clainpg in claim lpcT/CH2005/000112
racterized in that return signal (AS ) and

reference signal (RS) are 10 conpared by anal og neans

via a conparator (Co) of a discrete circuit (dS(AS))

(3). 15. The nethod as clainmed in claiim1,

char acThe| mehpd aghglaiged Alsighddm (asighapppterized in

rehgeenge c%nﬁ‘ﬂuﬂilda'%%n $3gahller (B9) A3 cemderteidonif the

are conpared i\tal ans by.the |0 it
(Frraon gy anale e dagbetey FrPceereteiiRy T (RS
16y Bhedetdhad ahrebhoﬂrdd\naiuel al¥ 133- @har dRierszBE - X
Zg n that the threshold value (X) is defined by a
n‘k)arator (Co) or its drive system 17. The nethod as
claimed in claim1, characterized in that there is a

S%ﬁ' negnpi fﬁ%tﬁ@)ﬁa&fs( Q:t])allﬂfétd’\ﬁﬁﬂ dlf’éiim Z.Listt?mﬁ&ﬂ’?::ﬂied in

e em ssi on of_ a in 0

dERaEt FEFUER) Solrgrt% Ig‘i gii grrfle(fﬁ Ff. sign H&’ are

nmebhpdred i amedlon Gi\eaarm 1v1ahaa acbeapazradorn (¢¢1)at of a
t t t | t 10 30

fﬁﬁaéﬁs SPLs SRR (ESASTE R fiera. 19, The

met hod as clained in claiml1l, characterized in that

the | O?heahe%hbau'afs (diniedt araccelcam o ahdfHdterized in
state % into an operatlng st §&It{) bef or e ? s)
t EBASm ¥R weR t FEIBRY i A§SEY grlt ( e e TREIRBLNORS) /

agfekai aRd A/D cdonvedsichAar aceecompdried hyuﬂlgiual means

c i cat.ion si gnal ) t
VBFosHsk8beat Glmﬁa&? CL%)SSF%O%%&% & LA i hoPteat
powecufP- HPr)Ase¢duddd.by at | east a factor of 2. 21.

The nmethod as clained in claim1, characterized in 5

that the read/vvrlte unit (WR adap i vel det r m nes in a
al8el f TRPeaMfthiPtaffiec It“h(? |ca‘f A etize
signathat the threshold value is defined by a

comparator (Co) or its drive system.

17. The method as claimed in claim 1, characterized in
that there is a defined time delay (dt) between the
beginning of the emission (1) of a polling signal (ASo)
and the detection (2) of the return signal (ASi).

18. The method as claimed in claim 1, characterized in
that the return signal (ASi) contains at 1least 10

fundamental oscillations of the RF field.

19. The method as claimed in claim 1, characterized in

~ that the logical circuit (Pr) is placed from an idling

state (Is) into an operating state (Ib) before
transmitting the polling signal (ASo).

20. The method as claimed in claim 1, characterized in
that the communication signal (KS) is emitted with a
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(KS) is emtted with standard transm tting power

(P-HF) or with reduced transmtting power (P-HFr). 10

22. Aread/wite unit for recognizing identification

"Re:God /s oWbt hi N the comunggati on rangeréiE20mi5/800112

antenna (At) for transmtting and receiving RF signals

of the read/wite unit (WR) which operates in

ag&ahgggeg- t BolwRe Ripi- n@rpl g eRfudedl it iate xeun i agfadtor
refd”in the MHz frequency band and whi ch has

aoft Ransmitting path (HFo) connected directly to the

antenna a receiving path (Dem) connected directly to

c8muntbE, Pevhea pes Ualied I (9dadrtly (Tensracterized in
(EhlalE) tore |e=ed/vanit e Logt caWR)C|a|d§mtt1V(elirY) Qﬁermlnes in
eXa %%ﬁ%a@g&%?@f riefily UhdGide&hd r@omrﬁ&@ijéﬂié& signal

dentification medi um (

CHEEACHS iemddtiod tidin eﬁts%ﬂﬂﬁrdpoqlfa}f?‘ﬁj“%"rtgmﬂ Ry | (BoHF)

We&culean&aan&ea ReEbSmiet ihyn powert dlp-aFeil.l ations of -

the RF field, can be periodically emtted with the
standard transmtting power (P-HF) via the
t pansnnt tiewd/ wedt be (A afor t recagndmiag Atdentjfieation

UL L(STVIShRn Shel AR S0knl i o an

osnitenas o@s:)offqmetmnsmetaleanané FECEEHVERM %GR hgignals
aBtfenn@her(Atr)ea@)wrlttiéen &ﬂftreuwm si ghath (A é:)ex(‘aaiédJe in

conpared with a reference SI RS) ‘%’d:) ef
céﬁﬁ&ﬁ‘ﬁi@&ﬂeorwlsql'gn‘ame(R’S}nEa © gpupling of
r @GORK zf Nl @nihdehiel fMI-matfr)équch:wnbéhM apd) whidtheéhas a
[ Beilad 002k (fch TR [USRddRd SRR 908! che
antenna,

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

a circuit (S(HF)) for RF communication with a standard
transmitting power (P-HF) or 1less, 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 oscillations of
the RF field, can be periodically emitted with the
standard transmitting power (P-HF) via the transmitting
path (HFo) and the antenna (At) (1),

and during the emission of the polling signal (ASo), a
return signal (ASi) with a number of fundamental
oscillations of the RF field can be detected at the
antenna (At) (2), then the return signal (ASi) can be
compared with a reference signal (RS) (3), and then a
communication signal (KS) can be emitted for
recognizing an identification medium (IM) (4) if the
return signal (ASi) differs from the reference signal
(RS) (3-2).



