-1- BASE STATI ON FOR A CONTACTLESS | NTERROGATI ON SYSTEM COWPRI EZ&Q»AI #P%SE(Z
LOCKED AND VOLTAGE CONTROLLED GOSCI LLATOR The present invention congepns a -
base station for a contactless interrogation systemusing a phase™T cked,
and voltage controlled oscillator. Base stations are conventionally used in
contactless interrogation systens such as entrance doors which can be
opened by bringing near themtransponder‘sl'SUCh as entry cards. A base
station essentially includes an oscillating control device, an anplitude

nodul ating cir 9 cted to the
base station. peri pher al

devi ce. The osciCOMPH : f % - D) | which
supplies a control si gnal haV| ng aog%t_[gﬁp&.aﬁd carrier frequency, when t he
quartz crystal vibrates at a frequéncy generally higher than the resonant
frequency of the antenna (typically 1 Miz). The control signal is then
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di vision chain for_bringing the control signa requency to e ant enna

resonant f reRfuedeyLess ptRETEPIPE WHAYS TR S &iRfmse i koekehsandt ed of
t he antenna,—dirua@fb |§orﬂ;&5ﬂuteaablsylmaﬁ@g of a coil. The transm tted

nodul ated signal_is cap a”rfee of being receive a téanspond £ t he
latter is brougfi®Teattd meHasy St V?Ptl’l‘?ra%sls%n‘b%? B sEMFaF 488 not
have batt erireseanchat son néesrckernds t Luax cdanget rafos nddons wini ciat @ami bd a

contact | ess, raga o o] t
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fromthe cotR¥®$ sAg*h%%W%"sW@t%@S@ytxmbl}bas@Cb#%% ocTrFl qﬂsﬁsléagmag is
modul at ed hyoh beotr asporder , a@n@ridie sigoalnddusa brdhf ied L intgngded to
be read by the base station. British Patent Application NO 95175626. 1

di scl oses STRIMEEChaBBARE aRFbANESER PR ATFERNE &TMSCHIhRItO siRe chese

station. The oscillating control device is conventionally

a peripheral device. The oscillating control device is
generally quartz crystal which supplies a control signal
having a ete*mlned carrier frequency, when the quartz
crystal v1brates at a frequency generally higher than the
resonant frequency of the antenna (typically 1 MHz). The
control signal is then modulated by the modulating circuit
which also currently comprises a division chain for
bringing the control signal fregquency to the antenna
resonant frequency (typically 125 MHEz). Then this signal
-is transmitted of the antenna which is essentially formed
of a coil. The transmitted modulated signal is capable of
being received by a transponder if the latter is brought
near the base station.

Transponders essentially do not have batteries and
are intended to exchange information on data with a
contactless interrogation device such as a base station of
the aforementioned type. The supply voltage is supplied to
the transponders from the control signal transmitted by
the base station. This signal 1s modulated by the
transponder, and the signal thus modified is intended to
be read by the base station.

British Patent Application NO 95175626.1 discloses

such a base station used in a vehicle anti-theft system.



-2- A problemencountered with these base stations lies in the fact that
the carrier frequency Fo of the nodul ated control signal has to be as close
as possible to the antenna resonant frequency Frl, and the transponder
resonant frequency, Fr2. The effect of this is to increase the reading
sensitivity of the base station. Base staffons according to the prior art
do not provide a satisfactory solution to this problem The dispersion of

tEe val ues of alg Ma?mc&a@@ungeﬁ§?%ng$gﬁs R aRQl L cge;g ween

t he antenna r n r en an e requency sup e an enna.
The base st”rﬁe%’r? a%a?otl ﬁg‘%steﬁget STy SFs FFF’IH@&CVOFPI Gét EE@l’@ﬁ@ulﬁtﬁﬂe

vol t age acrcm;'stztdnb sdgmaial lsa of ttoheo@nhenrtalowl el aessieneeloeschinked to

.variations ei the enna By way of illustration,
Figure la s 11;lltgﬁe Vo (%%%lggf I%%’%‘é SXS acrds £ antENPIRARF nal s as

a function rl:efsqrwe'ltf rfatpeRrenycyhr IFréndThleeefflfeqmenfytEn.g 1§requencyeE§eb6I ng
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const ant assocli ate requency range w t hi n whi ch
t he base stati ofder &tté§1|9rn§pe@139°’h’§llngm ted the apréwrpealc@ntdcarnund t he

frequency Rgsowbdés abeééeﬁ.siﬁ@t%rlyn sbgUeeohb. tdJhusnia ghbbekgncery et ween
t he transratted . L@“P uenc gg%livlhe ant enna resonant  frequency

| eads to a TOoEETITH FTYSERR TOERpRmbRr indneepr esence
of regions aonrespohdi nglfcﬁem@gme ve:é&hééuctuhéi oafrenna RREOMEntN wWhich
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for exanple, in an entrance door opening system O utTons exist in
the prior &%e ql’%?nbﬁlﬁe(ﬁ“]dfn%éosﬁf&ﬁléﬁéopﬁ WA éhet ﬁégééhpﬁﬁéﬁttgeére

di screet, by the antenna. By way of illustration, Figure la shows
the voltage fluctuations AV across the antenna terminals
as a function of the frequency Frl and the frequency Fr2,
frequency Fo being equal to 125 kHz, and Figure 1b shows
some isovalue curves (i.e. at constant AV) associated with
Figure la. The frequency range within which the base
station operates properly is limited to a few percent
around the frequency Fo, as is better shown in Figure 1b.
Thus a difference between the transmitted signal
frequency and the antenna resonant frequency leads to a
-loss of power during exchange with the transponder.

The presence of regions corresponding to negative AV
fluctuations, i.e. regions in which the data originating
from the transponder is inverted, will also be noted in
Figure 1lb. The base stations of this type of the prior art
thus have an additional drawback. It is understood that
the presence of the inversion regions may be particularly
inconvenient when these base stations are used, for
example, in an entrance door opening system.

Other solutions exist in the prior art, in particular
base stations in which the components are discreet,
complex and thus expensive. For example, the aforecited

Patent Application discloses a contactless interrogation



conpl ex and thus expensive. For exanple, the aforecited Patent Application
di scl oses a contactless interrogation -3- base station using a

m croprocessor as oscillating control device. An object of the present
invention is to provide a base station for a contactless interrogation
system conprising an oscillating control-3device able to supply a control
signal whose carrier frequency is adapted to the resonant frequency of the

antenna, the, &l ald L ReIAG AN eX RERSLYE RRE <8RS ¥s! Bs8BKEar RGBSR LB) ect Of
the present_invention is to provide a base station conprising an

oscillati ngF€ERS 0l device in a sane integrated structure. These objects,
in addition to hesisjedteodichtheved-dyeri: bageest bbhotisf ao PO ESt hess

interrogation systemincluding an_oscillating device supplying a control
Sl gnal havithsS) iRy ST oA | SORGRRSIAAE drt S P e E R ns
f or controldomer asimmt @nnaescbohhecing ¢onthel bdseis¢athbba forsupphgnatting

nfor mal1 onofeaoe, Locedecolap thekaboumliany dted iy buat b patema.

characterise € oscCiflating device is control [
oscil | ator mhchans pheeeuencked bytbai drrdgnBei ngFhfeafi§asdomhapeing

control si gpal,ob&SOURNGhd L3¢t @6MARd by the base station and is adapted
to the antenna. An advantage of the present inventiqgqn is to provi ggea
and

hi ghly sensitiverPRISRESIRIKH, At &N FESENST 41V6R "0 nd Sc &Rt PRAY

OP“ hnrum adj gspesens t of i s ec et iNingignals ddrlEtamof cegtiendy dasiaef tact i on
of the antenna. Anpther advantage of the present invention is to provide a
base statioh 3B'e Jtrbt%ﬂ)réarataefg S&\lingtngrequency range conprised between 100
and 150 Khz. AnoThese achiedtoge iof adud phreesdmt duheasti exrel achdepredvioie a

base statiog E%E&?dSQLCEQBeQ&ﬁ;eQ RN Ss 5 interrogation system
including an oscillating device supplying a control signal
having a frequency which is adjustable via adjusting
means, means for controlling an antenna connected to the
base station for transmitting information, means for
decoding the information picked up by the antenna,
characterised in that the oscillating device is a voltage
controlled oscillator which is phase locked by said
adjusting means so that the control signal frequency is
determined by the base station and is adapted to the
antenna.

An advantage of the present invention is to provide a

-highly sensitive base station, i.e. a base station using
continuous and cptimum adjustement of the control signal
carrier frequency as a function of the antenna.

Another advantage of the present invention 1s to
provide a base station able to operate over a frequency
range comprised between 100 and 150 Khz.

Another advantage of the present invention is to
provide a base station formed of integrated components
whose structure is relatively simple.

The objects, features and advantages of the present
invention will appear more clearly upon reading the
detailed description of a preferred embodiment of the
invention, given solely by way of example, in relation to

the annexed drawings, in which:



‘whose structure is relatively sinple. The objects, features and advant ages

of the present invention will appear more clearly upon reading the detailed
description of a preferred enbodi ment of the invention, given solely by way
of exanple, in relation to the annexed draw ngs, in which: -4- - Figure

1 shoms the voltage fluctuations across_hhe termnals of the antenna as a
function of the resonant frequency of the antenna and the resonant

frequency of the traispondes. of8hsa ch nt\ﬂcgftlfagq;ée FDLEELAIALEAN SyRlel

conprising a prior ar ase station of t escri er 6l ribet ore; -
Figure 2 theveerringlissii fthed angeagrans of LURCESARaef| tRe resenanyati on

syst em conpfiSdnivh@, ks ard akiteanacaerdichg kasbhgnt N¥e8khORcy - oFi gEe 3
shows a bl ock dla%r m of the base station of the Figure 2; - Figure 4a
shows the VoFRBFEOH vuaFPEnSaad?U%EaFﬁEeFérn?ﬁ&ﬁ§ S HL ANt RS a
;unction Of?6$§?I§S@@a@tpﬁieﬁU?ﬁEYbaéet@@aﬁﬁémn@ﬂ dne thee résssaibed
requency t he .transponder, for a contactless interrogation system
conprisingq%?¥ﬁéﬂpiéaﬁ.'on according to the invention ; and - Fiéure 4b
shows sone isovat ue Rigwes azsothiewed aitdimpdgidfdeth. Higgram2 shows a

complete Strielile: ols o pOAL A5 IR ea00 s34 8MHE0UPLESL 10na
transcei ver and a transponder 12. Transceiver 11 essentially conprises a
base st ati oacdSrdingy e cPr0EYSHELIPR and an antenna 15. Base station 13

conprises fourteen pifnpuAesizgnahedsbyar ef s EOCE Ayt Mo tPi BReA BALJeN are
connected to_a gomer S 4¥EM9FFOVIQIHQ a voltage VDD, pins G and H are
directly gr®tRH ﬂnaﬂﬁ*ﬂf é eglzounded via a decoupling capacitor.

M croprocessor 14 i Figaneci&dshowpi nheByvdltdgeanl det ot soms 48ross
essentiallythe terminals of the antenna as a function of the resonant
frequency of the antenna and the resonant frequency of the
transponder, for a contactless interrogation system
comprising a base station according to the invention ; and

- Figure 4b shows some isovalue curves associated
with Figure 4a.

Figure 2 shows a complete structure of a contactless
interrogation system comprising a transceiver 11 and a
transponder 12.

Transceiver 11 essentially comprises a base station
13, a microprocessor 14 and an antenna 15. Base station 13
comprises fourteen pins designated by references A to M.
‘Pins A and N are connected to a power supply providing a
voltage VDD, pins G and H are directly grounded and pin C
is grounded via a decoupling capacitor. Microprocessor 14
is connected to pins B, D, E and F. Antenna 15 essentially
comprises a coil having two terminals, a first terminal
being connected to pin L and to pin M via a resistor 16,
and a second terminal being connected to pin I via a
detection circuit 17. Detection circuit 17 can be a
conventional resonant circuit comprising a resistor 1l7a
and a capacitor 17b in Figure 2. A filter capacitor 18 is
connected to terminals K and J.

Transponder 12 essentially comprises a coll 19b and a
capacitor 19c connected in parallel across coil 19b, which

is capable of exchanging energy with antenna 15 and logic



‘conprises a coil having two termnals, a first termnal being connected to
pin L and to pin Mvia a resistor 16, and a second term nal being connected
to pinl via a detection circuit 17. Detection circuit 17 can be a
conventional resonant circuit conprising a resistor 17a and a capacitor 17b
in Figure 2. Afilter capacitor 18 is cgggected to termnals K and J.
Transponder 12 essentially conprises a cOil 19b and a capacitor 19c

connected in _paralle cr o] jch | exehalging
energy wit I%:.l nuel?lunéa &ggén%ﬁfco%iég ?rt%?r‘ao-ﬂ(%src'cuﬁs%%g}%gu%eaé rrermr]i es, to
nmodi fy t he sdgmidol asi desrrihed desreinkafdrs.ei nbefore. Figure 3 shows the

bl ock di agram ofibase St aHAR e B1ddk B e dehd ndides 31 and
L2. Line 1 connects in series to pin |, a _phase conparator 21, a filter 22,
a vol t age @&t folSeGOBBEFFRat BP P ahtPeiedns ¥ ¥ control ling the

antenna, and comfriées adeethack |iop egiesi ngof ot he, pa nipiaise
connection between oscillator 23.3nd co ol neans, 24 to conparator.21.
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cl ock signalsdid InmtsopRdceasomebhs Cohtfot cenhso2difgr tther aorgmmase i nputs
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conpri ses an, oMl SONECIEsk1 0, 056 |4 AlEs 28no BasS- st | &bmRe@bedur t her

conprises two 1 nputs _connected to pin K and to osci]lator 23 and an out put
connected tt% pidlD. Baséns a3 BFPEH S50 abpe‘FJal??: g ﬁ&@é”sahlthreo
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L1 More prect S8l VeoGtioh (BN 2% Previde 2 SN ol O 3068R08 4 1O
to pins M and L.

Line 2 connects in series to pin I a sampler 25, a
pass-band filter 26 and a decision circuit 27 whose output
is connected to pin F. Sampler 25 also comprises an input
connected to oscillator 23. Pass-band filter 26 further
comprises two inputs connected to pin K and to oscillator
23 and an output connected to pin J.

Base station 13 allows two operating modes: the
transmission mode and the receiving mode.

Transmission is achieved via line L1. More precisely,
control means 24 provide a current to antenna 15 to
‘generate an electromagnetic field. Detection circuit 17
then provides a voltage to pin I in phase with the control
signal supplied by oscillator 23. Thus the set comprising
the elements 21, 22 and 23 allows the frequency Fo of the
control signal to be kept equal to the resonant frequency
Frl of antenna 15.

Resonant frequency Frl of antenna 15 is typically
equal to 125 kHz. However, the real resonant frequency of
antenna 15 may be equal to a substantially different value
to 125 kHz, as a result of fluctuations in manufacturing
parameters. Figure 4a shows the voltage fluctuations AV
across the terminals of antenna 15 as a function of
frequency Frl and frequency Fr2, frequency Fo being equal

to Frl, and Figure 4b shows some isovalue curves



generate an electromagnetic field. Detection circuit 17 then provides a
voltage to pin | in phase with the control signal supplied by oscillator

23. Thus the set conprising the elenments 21, 22 and 23 all ows the frequency
Fo of the control signal to be kept equal to the resonant frequency Frl of
antenna 15. Resonant frequency Frl of amenna 15 is typically equal to 125
kHz. However, the real resonant frequency of antenna 15 may be equal to a
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contradi stinction to '?T] JBase stations of priof art relative to_Figures
la and | b. WbrEdsEie 4he %&P@éréfilﬁltééﬁéﬁff’ﬁf EPhERR BRSPS BREHPRE r@fuency
of antenna thfx i i fdrd &Iaatlatth%SS:@r @igheepr apeanaptbat Mofedvet hethe

contactless_interrogation syste r|5|n t he hase, st tlon rding to
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12 enters the It will also be noted that, in Figure 4b, fluctuation

AV is always positive, whatever the couple of frequencies

Frl, Fr2. Thus, the contactless interrogation system

comprising the base station according to the invention

does not have any operating problems of the type described

in relation to the prior art systems.

During reception, i.e. when transponder 12 enters the
magnetic field of antenna 15, the modified signal is read
by antenna 15, then detected by detection circuit 17.
Following amplitude modulation by transponder 12, this
‘modified signal must be demodulated, so that decision
circuit 27 transforms the analog signal received at
antenna 15 into a digital signal compatible with
microprocessor 14 (see Figure 3).

Since the base station according to the present
invention has improved sensitivity as has been explained
hereinbefore, the demodulation circuit may advantageously
be simplified with respect to base stations according to
the prior art.

In the preferred embodiment of the present invention,
demodulation is assured in the following manner. The
signal is first sampled by sampler 25 in synchronism with
the clock signal originating from oscillator 23. The
sampled signal is then filtered by capacitor 18 and by



magnetic field of antenna 15, the nodified signal is read by antenna 15,
then detected by detection circuit 17. Follow ng anplitude nodul ati on by
transponder 12, this nodified signal nust be denodul ated, so that decision
circuit 27 transforns the anal og signal received at antenna 15 into a
digital signal conpatible with m croprotessor 14 (see Figure 3). Since the
base station according to the present invention has inproved sensitivity as
has been expl_ai her.ei_nbet,or e e fi AR
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devi ce 23, wont¥bryirg plawicar23sytTMsrarYeddy REACFoRTEWHYH T8Fuire a

nore conpl e AN} hsn FPE B8 XRBASHY & GG HCRSBET coblesesnd ttlows sayi ng
for the man skill'ed in the art that the detail ed description hereinbefore
may under g@R iISFEENPIIPT PESFPBRSCW T Pout departing from the scope of the

present inventi @t goes without saying for the man skilled in the art
that the detailed description hereinbefore may undergo
various modifications without departing from the scope of

the present invention.



-8- CLAIM5S 1. Base station (13) for a contactless interrogation system

conpr |ng devi ce (23) supplying a control signal having a
freq m“mmﬂﬂ!m ,“m ustabl e via adjusting neans (21, 22), means (24) for
contr emna connected to the base station (13) for transmtting
informati on, means (25, 26, 27) for decodBng the information picked up by

the antenna, characterised in that : the oscillating device (23) is a

vol t age cont rwsci |l ator which is phase | ocked by said adjusting neans
(21, 22), so e control signal frequency is determ ned by the base
station (13) and is adapted to the antenna. 2. Base station according to

claim1, characteris n a Jlat adj usti ng
means (21, 22), Sgl dﬁg%gﬁtSrtt'{léi{or§ EP}' 42 %és%?cdéj%e/lc%% l@néerarﬁ q_2]5°lJl
27) are el emresystiem egrardding énsﬁﬁé h@iél'lg dgabee st%ﬂ wumbxoxrm'ng to

claiml, whereigySsaid & Pc{u'ﬁi'ﬂgvﬂﬁér‘% £ delfuendd?) wh EOAPLSINg A hgse | ock

conpar at or (21) and a fiTter (22) constltute a phase | ock nounting for said
osci | | ati ng déiiec@diagcing, nBeBE st ati of) ac‘B%?”EI? n§2tb £P%i PRErhEIRI N sai d
decodi ng neansard 25nt26ina?27}ofNEPEESE BoSaihE ebaE2b) statpass- bapy fidter

(26) and a CO@“%&%%EtQ%%%' information, means (25, 26, 27) for
decoding the information picked up by the antenna,
characterised in that
the oscillating device (23) 1is a voltage controlled
oscillator which is phase locked by said adjusting means
(21, 22), so that the control signal frequency 1is
determined by the base station (13) and is adapted to
the antenna.

2. Base station according to claim 1, characterised
in that said oscillating device (23), said adjusting
means (21, 22), said control means (24) and said
decoding means (25, 26, 27) are elements integrated on a
same chip.

3. Base station according to claim 1, wherein said
adjusting means (21, 22) comprising a phase lock
comparator (21) and a filter (22) constitute a phase
lock mounting for said oscillating device (23).

4. Base station according to claim 1, wherein said
decoding means (25, 26, 27) comprise a sampler (25), a

vass-band filter (26) and a comparator (27).



