; ABe3e2f / ~~, : fveTf#,. . Device for denodul ating an anplitude-nndulaiiﬂ 00
gi'gnal 13 MAY 2003 Technical field 5 The present invention rel ates an
denodul ati on of anplitude-nodul ated signals of the type received by a
portabl e contactl ess object reader after.anplitude nodul ati on of the
fundanmental signal transmtted by the -reader to the portable contactless
object, and relates particularly to such 10 a device having a | ow
production cqst.. Background ar resent. . systens designed to identify
or tabl & contitTHER o attedilalnd S ettt Mereiads pidarfons. 1s
One of these applications is the contactless |1SO card which is being
increasingly used in various sectors. In the transport sector, such cards
have been devel oped to provide users with subscription possibilities and to

si npli fy dddHnikqot fEiRayrent operations. 20 Portabl e objects having
di mensi onsarfTerent tnan :.hose of the |1 SO card have been considered, such

as a §mal | trdWspoprepebketintort bxanpled.a thRfes&Cpottabliersjudetsiaof  varyi ng
di mensi ong, requide yern didf erentnant enpas and thus,optidml; dist apces

bet ween t éﬁ?ggggf_an t he objec%? T%ese 25 distances vary hepend?%g on the
obj ect. RuntdsErlreontdet Insser @ onroidearabusrt §pesibhdporprdbletobjpect s

in front ocglggs Sf%%aﬁn%%q?lmn;;ygbﬁgfetggagﬁé%ea | bl e digtance, Lpcthis

manner, an format car e presented at a reading Jistance between 0O
and 8cm whidtelal ¢ i aketacyprs s ranspott 30d voecaeesrequitesliehay to bacpl aced

at a 1gi staargl%q,iréaéﬁg{ iltr{%ceg-ﬂrrlgo ufbarfbgﬂ]ct\/ygr{ ec%st@p contactl ess term nal or

reader emts an anp si gnal having a constant factor (100,
for exanple), the contactl ess object responds by a signal having 13 MAY

'2003 th%asa}‘rrergu%ng%r;__etnt al frequency, anplitude-nodul ated at a nodul ation

fact or stant. The nodul ation factor is the rati o between

t he energy abgar besrdyerthe coptaembesseghjoeetd arnth t hedener fiy epbtrtedlby the
reader. 5

Uqfortunatel , While theﬁﬁnﬁrg% egitted i S constani,this i S not
the same VI AH SiterYy Ebsorbed, "IHTth dependsd BRTCICPAe HPSESAEECBEt ween
the cant awid ess ehgeet aid ilde iteysm @l théheoctnacgy e tied byrd hehtenm nal
becom ng Meag%g as the distance increases; the same holds true for tpg

energy 10-absUTHEd by THeA TOMi Bt 18389 objlact VaRAQUS  sectors.  In T

transport sector, such cards have been developed to provide
users with subscription possibilities and to simplify toll
booth payment operations.

20 Portable objects having dimensions different than <those
of the ISO card have been considered, such as a small
transport ticket, for example. These portable objects of
varying dimensions require very different antennas and thus
optimal distances between the reader and the object. These

25 distances vary depending on the object. Furthermore, the
presentation of various types of portable objects in front of
the same reader may take place at a variable distance. In
this manner, an ISO format card may be presented at a reading
distance between 0 and 8cm while a ticket type transport

30 voucher requires that it be placed at a distance ranging from
0 to 3cm.

While < the contactless terminal or reader emits an
amplitude-modulated signal having a constant factor (10%, for

example), the contactless object responds by a signal having
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-'the 'size of the antenna enabling the object to be renotely powerqqgﬁﬁqu)
tonmmini cate . For a given inductance, the higher the size of the ant a,

t he higher the absorption by the contactless object. The nodul ation factor
thus varies 15 depending on the position of the contactless object. At
present, several systens may be used to denodul ate an anplitude-nodul at ed
signal. Atraditional device allow ng an anplitude-nodul ated signal to be
denodul at ed uses pegk getectiqn ?nd consists_of.a diode in.series with a
paral | el ©96 REEFr cHHRIMRIFa-t hi 5°EYSEeir i s2FRIAFFURTY T hespersi T, Tt has
a drawbagkdiunathath t hacvakueshothR asd fodepesdsoant he Twdul mbdona f ast or .
In other words, if this device is efficient for a gjvgn Mo uhatjon factor,
it becondSCIERETf i ehPei X3 he® mRfA™MR5 on Fict 61 STAri e8P587PR% hBY case® of 25
t he abovegerkicenedsCopbastt estndyshemsendngthesmder®dulat | enedeveg@etises a
mxer It multiplies the anplitude-nodul ated, fundanental signal qé'thg
unnodlll alBd crGNaakeAtal Eilgifal thaAF@RFIFY | EBFFRGY tHie SRS ng-Sina?P i s

i sol at ed nbrORHENS ak@StE @f thize csie@RR abldalries,t he iRine \He@s:d30 odgvi ce, this
devi ce enabl es denodul ati on regardl ess of the nodul ati on factor. However,

it has the drawddtk BfSEBRGEr iGRFYSST abift iR 43¢ tifs Si RBRISCHr iy the

(general ki @ ihmansitHoOrdne By Phager t 86Kpl0ep e( Rlddmiwhiichh anabl s weapdy! at ed
phase generation of the fundanental signal. Unfortunatelgl, t he 13 MAY
oF

2003 pr édudticoficdsincst iqrdieas sfevitde i NRriP Hi Yht Tk tHee feRer ¢ hat

t he QQSta%%d&@%dp%gS%hQOQ%nE%%E1@%sl%%j%k%esamhgher than that of the mxing
circurt. Finally, docunent ulQO/ 4294 describes a conplex device 5 for

demodul ating an Gl istirge- abdiHhat ednsFRAl BRROHS nFR§ PF193t denol at or
featuri anﬁoM%'lSr &fdRkbled ransi 1§5055mﬁ198§|ﬁét93 ?”04:0%0 4ol at edy sighal, and a

second nodulator to act on a signal nodul ated less than 100a this second
nmodul at othisaviliedrayott Nee sl achaaf e ant ffactthe ansyRe brishe 190 Surpat 9 of

the inveptl aheMe, DbIECtoOf L% LAVERhEORAS AU CrRURDI Yoy o1 L o dlevi ce
for denoddl ati ng an anplitude-nodul ated signal regardl ess of the nodul ation
fact df apeipiead idyr iong the wodultdonof ANGt Kentatgese ¢foiEsd -i nvention is to

supply a devi e folesdeqndular.ng alamld P odil a1 eds Shgnal, sl 000 Y
one transistor. Yet another purpose of the i'nvention is to supply a 20
devi ce f@mp&yhmﬁﬂﬁmddu}aﬂ¢¢nqﬂqniwe-hndmhdﬂédogﬁéndGWMQ%nﬁﬁRQWﬂh%ya@
cont act | e55.19b) 661 10,4 Jgaders {dh 2 coptactlessariabled Tk —poak
identif ication syg}en1use as an access systemin a transpo ' -, foF
exanpl e. deheahjoectarod thesjstsi oft kusdisoadkeviceskone25 wlaipdul paraylal
nodulated . ~ ~ting fromthe. anplitudenodul atiqn.of Si T ~ ~ ~ Si,lLc ~
3 iﬁg aqucr e%ltjrécn%%/gf o&ﬁgzlﬁg%glgi gsr?}a%%%vf%g%gl rté?]]&é%cylr}erﬁpaecncsolr i'ng to an
unknown rechulaat doawbackornin sucdt athkeviveéuteatodr iligamdt Camsipstnar ,ort hehgri d
of which _is oq?ected to the nPgulg£§d si%gal in qﬂgegfao to Qﬁt&én at t he

. .- n
transi st SIS “pu dHerivative si gnal edualto a power N (?\? i hg an

he. out pat of. Lhe Lr ansi SLor Gesi aned Lo, el 6cy | he. 1L eauensy. companept m
in the tr%ﬂ?'%ﬁQﬁﬁqg 63?6%F3§?O @;é&ion Lo 88 £ ar '€ TLEAUENEY CONPONER
25 the abovementioned contactless systems.

Another demodulation device uses a mixer. It multiplies
the amplitude-modulated fundamental signal by the unmodulated
fundamental signal. After filtering, the modulating signal is
isolated from the rest of the signal. Unlike the previous

30 device, this device enables demodulation regardless of the
modulation factor. However, 1t has the drawback of requiring,
in addition to the mixer circuit (generally a transistor), a
phase lock 1loop (PLL) which enables unmodulated phase

generation of the fundamental signal. Unfortunately, the



13 MAY 2003 According to a preferred enbodi nent of the invention, g%
denodul ation device features a field effect transistor, the S|gnal1 iﬁﬂmgh
includes a mai n conponent equal to the square of the input signal and an
antiresconant circuit 5 enabling the frequency conponent f,; in the

Transi stor's output signal to be selected. Brief description of the

drawi ngs The objects, characteristics and advantages of the 10 invention

wll becone mgﬁogﬁggégnt er(arI}t he fQ,|lLQWIlr%gV cr| %tl on. mklceﬁ gha.ken,l,n

conj unct PRV cOmpanying draw ngs i n whi ¢h? FIGS 1 meE
representahtonhefcaspreﬁerhedpeﬁbedﬂmemtl@bpth@ déﬂdeﬂﬁS(hlghEM(ﬂhan
according 0 t?etbnventlon and FIG 2 is a schematic bl ock diagram of
the functidhs® g Fﬁﬁﬁgﬁehfﬁauﬁ "t he denodul ati on device according to the

i nvention. Derahhellydestydytdran ab/ubedbnventcoib@d Bhecehpteronievdevice
iIIustra ed in f| ire lre reseg $.a referrgddenbod nt of Hye i nvention
in mhﬁch ah PRPAEUSAGARE B, AFBddItig M ProEaT Camsis ud & e it a1 dif 6t a
;undanent@l:ssl gambdhagtgg aeﬁﬁequﬁ@gy fza ey aﬂmdnl ?Irlaﬁ?s%tgﬂadd ‘:hﬁ\/aIdf‘[g a
requenc a to the gri poi nt 1) of .a fie
tran5|st 18§ SHEESFEQ capl |t8P%1§ dﬁ%ﬁéﬁ%&mﬂﬁ%QH%ﬁn%ﬁefﬁﬁu?p a
conti nuoy&gﬁ@wmaanua@fedt Il@slsnlﬂ%tanSll@lﬂ)%| tHig lsraamdinoslngnaha@oxgwaam@ t he
equation: 30 _Et = [Acos 2fo % L1+ncos éant) in which fo is the
frequencyobf 1ERE £ ﬁaaﬁe ﬂﬁﬂds? f&FC(ESRNEXARBFE: 13.56MHz) and fmis the
freqyency of the nodul ating signal (for exanple, 847KHz). 13 MAY 2003 It
shoul d be noted that the grid is polarized owing to the resistance points
in seri e§ummagydofsthet dp¥anthenyotential 0 and the potentlal vdc.
Depending on bhe Leshnel ogy erp gx@gnéw bisans{ &t of o Sswhbhy NOrs
channel ), the Vdc potential may be positive or negatlve mnt%out d%ﬁjrtlng
fron1thedpvnﬁe|pI@0Df tdemddniaritingn. The deamphitudeenedatatdd owtiptalof ire

Cransistaro(pghts3) be tMUReOi YRgalat Noncauation: tolgh gV tlldnd -

15 modulation.

Another purpose of the invention is to supply a device
for demodulating an amplitude-modulated signal using only one
transistor.

Yet another purpose of the invention 1is to supply a

20 device for demodulating an amplitude-modulated signal

transmitted by a contactless object to a reader 1in a

contdciicss poroac_t 2c-:2t ‘derntilication system used as an
access system in a transpo *, for example.

The object of the o 1s  thus a device for

25 demodulating a moduiated s “ting from the amplitude-

modulation of a sir: 1l siuner o ing a frequency f, using

a signal having a frequency £fp according to an unknown
modulation factor, such a device featuring a transistor, the
grid of which is connected to the modulated signal in order
30 to obtain at the transistor's output a derivative signal
equal to a power N (N being an integer greater than 1) of the
modulated signal and a filter connected to the output of the
transistor designed to select the frequency component £, in

the transistor's output signal.



in which Idss is the transistor's saturation. current and VF is tHhe MAY 2003
transistor's pinch-off current. As a result, one of the terns of the
equation is equal 15 to: ldss . E2 (VP2 t. If Et is replaced by its val ue
and squared, we note that one of the ternms is equal to: ( 20 A2 .m (VP)2 .
cos (2fnt) The transistor's output sigmal at point 3 is thus applied to an
antiresonant circuit nmade up of the inductance 18 and the capacity 20, the
val ues of whi el.ected t Uids | $LEESK nthe
frequency fnlgpf$@ §n§ A%ﬁ 5?gﬁ%§h§?§tﬁ@BF§sﬁ§?gné% 2% in gg??gg mnth t he
i nduct anceel8idmdve giaran ofieThee adepitagsenarn £ietai £ and thas an Sded e and
e oS! 2h8nGe A0Sl 1eaR 0l N A fled e ARSI SLAIAD ANALNE. DOl A al
is used or transistor ari zation. 30" The antiresonant circuit fornmed by
the i nduetiance 18fandhehelBQDQC|$ng®lthm@da0ms sl fedgentand ierabltes t he
Y Z qguencgy el ect ed. by, a the capacity
26 Fm§engg§bgékgl|§B%atgggﬁgg§? naﬁb§88§§ ?nugﬁs:gbnﬁgﬁgn?%iﬁiesghuég?on
for the output signall So bs thisct8td.= R A2 .m Idss , oos (2f~t) 5 L.
TEm~" in which R=7 and L.C. (2fnt) ~ - 1 10 The transistor's quadratic
characteristic comes fromthe characteristic of the transistor 10 ( M3S,
CMOS t ecBrakfigdescripttiidnt bES thgpdralwihgansi st or enabl es the best yield to
be obtained. |t nay, however orlglnate roma nonl i Eg{|2%¥£f a b| ol ar

transistor. Tﬁ@enoﬁbﬂﬁééﬁvtyC@§6§ FeBy SHLES| ar s ¢ ??hlgh

| eveligi NpHYesigBal Swit1Vollecoer exa®! &ppdr%erso mﬁﬁmtfﬁﬁefﬂﬂﬂlEHW¥&y i's
| est in nunmerous harnonics. The hi pol ar, transi stor can_thus be conpared to

a transf 8ESFHABELGR rAISd ngP kPR Fﬁmﬁogﬂ%ﬂﬁﬂlQ% Wl hBweeN, 2 HRIRATE S he
har moni ¢ gk-gwehgsO0ihowiane present. 20 By using this property, we can thus
design a denDduIatlng device as illustrated in flgure 2, in which the |nput
signal EL 30 f&Crailséd to FRREPIFRIAN DY alt Pardiesares? erimengnaaE |

thus filtgeedchyadibihibar akoical beebranhy 8B eubpuhvehgnah,Skn3b haVIng the

desired 25 frequency fm
15 FIG. 2 is a schematic block diagram of the functions to

be implemented in the demodulation device according to the

invention.

Detailed description of the invention

20 The electronic device illustrated in figqure 1 represents
a preferred embodiment of the invention in which an input
signal E¢, resulting from an amplitude modulation of a
fundamental signal having a frequency £f, by a modulating
signal having a frequency f,, 1s applied to the grid (point

25 1) of a field effect transistor 10 by means of a capacitor 12
designed to eliminate the continuous component of the input
signal.

The input signal is given by the equation:

30 Er = [Acos(2@f,t)] * [l+mcos(2@£f,t)]

in which f, is the frequency of the fundamental signal
(for example, 13.56MHz) and f, 1s the frequency of the
modulating signal (for example, 847KHz).



It should be noted that the filter 34 nmay be a pass-band filter ins9fMayY X
the frequency signal fmis the signal of |owest frequency, the other
conponents of the signal E raised to ,the power N having either frequencies
that are 30 multiple of fnm or frequencies near fo or a nmultiple of fo, fo
bei ng nmuch | arger than fm 13 MAY 2003 The transistors which may be used
in the scope of the invention enable anplitude denodul ati on regaral ess of
the mdul ation; fachl GMLh.o NAUPVELs . acBLONE /N0 SeLaLL 0, L0V AN A
transi stor w t% quadrati c characteristics, ic generat e nore harnoni cs.
The devi cehdesces betdanbovepmayt be Usedsenieenodul astred t Hee between the
anpl i t ude- npdul] at ed. si gn ecel . . reader of a contactless portable
obj ect idlﬁécgrﬁ)‘le I ca i%nalggllg%ké%n 5%3157%,9%' i%gbe used to denpdul ate an

anpl i t ude- nodubepedd shgnain 1@ her ansphtibédghy ¢heloeader (MFS suglans isystrem
in the chip of a card or a_ticket,. i | vi.ce _accor di .1 he

i nvent? onwgghp}\]efoerra If/: ﬁgggll?h tthheeV\g\é%%ebgﬁeg‘%éggt éncat%/l g%% ggjsgég%ke oF

i denti fi catgenisyst emhiobtmaydya usiedy evérynhentdewhepeimanidbe of the
anpl i tude: noduj at ed signal for which the nodulation factor is not exactly
known nust'Be"defiBdul ated, and at low cost. | 13 MAY 2003 s CLAIMG 1. A
device for denpdel adirsapn a amcrdrat edatsi grted  reesugutl ng ff r amed he ramliisttede
nmodul ation_of a s=. nuso~aal signal having a_frequency fo by a signal having
a frequent§°HAT g&cb?d??‘dst%l‘é%nﬂﬂkn% gr%ﬂﬁ%é??m factor; said device

bei ng characterized in that,it jggcludes a transistor (10) the grid of which
i s cothected t¥Hs sai VarddBecat ed?’-gnal (Et) so as to obtain a derivative
ignal (St) at the output of sé‘a transi stor equal to a power N of said
nodul ated signal, N being an integer greater than |, and a filter designed
to select the frequency conponent fn, in the transistor's output signal. 2.
The devi ce accondvhgcholgbai sl thientwhineh ssaird sf isltterat3s)y: icsirgepassivand

filter engbli ' Qg-l Jeque. _09?0999; to be selected in said
out put sigﬁaﬁy%&{l%% Sgt%revsﬂgjgﬂg%%:or I ng oergnai m1l or 2, in which said
transistor is asfieleseflftectorta ansi sher teld)y, dorthwhi eQueheoguisemiquafl t he
out put, Si ggal on the drain of said transistor has the foll ow ng equation:

Idss 2
v "

If E¢x is replaced by its value and squared, we note that
one of the terms is equal to:

Idss
20 a®

.m. .cos (2@ £, t)
( (Vo)

The transistor's output signal at point 3 1s thus
applied to an antiresonant circuit made up of the inductance
18 and the capacity 20, the wvalues of which were selected so
25 that this circuit is resonant at the frequency fn. It should
be noted that the resistance 22 in series with the inductance
18 forms part of the antiresonant circuit and has a value r,
and the resistance 24 between point 2 of the transistor 10
and the pofential 0 is used for transistor polarization.
30 The antiresonant circuit formed by the inductance 18 and

the capacity 20 thus acts as a filter and enables the



I'd = (VP + Et) 2 . ldss ~VP~Z in which Idss is the saturation cur

said'transistor and Vp is the transistor's pinch-off current.

Sl

according to claim3, in which said pass-band filter is an antl r esonant
circuit (18, 20, 22) resonating at the frequency fm 9 13 MAY 2003 5.
The device according to claim1 or 2, ig which sa_c transistor (10; is a
bi pol ar transistor generating a nonlinearity for a high level input signal.

6. A system forné)?enéé{ﬁépegrgonf act es%r;egofealt%l (ée%bj Q%I sm Jreans of. 2

e
reader accordi o any onée of She ¢l ai

used rmdul ate the

anmpl i t udezappeed taf ek 6si gnaksdedceivee lfimomaper t abkte smbgm Ss  COAL1AlCASA,

CAY A LA A LA

E: FV} 680CFPRI9G W63 xSMF £ PR thie af R4] TAF cRFERY taf t41 28] Ta] c%]%ﬂ%a] ca] ca] ca

]ca U] c”a] ca] ca] ca] ca] ca] cal]dgsa] ca] ca] ca]ca U] c”a] caU] ca] ca! sx5
S¢ = R.A% .cos (2@f,t)

p

(L.2nfn)?
2

“~

in which R =

and L.C.(2@f.t) =1

10 The transistor's quadratic characteristic comes from the

characteristic of the transistor 10 (MOS, CMOS technoclogy..),

and this type of transistor enables the best yield to be

obtained. It may, however, originate from a nonlinearity of a

bipolar transistor. The nonlinearity caused by Dbipolar
15 transistors, due to high level input signals (1 wvolt, for
example), is so high that much energy is lost in numerous
harmonics. The bipolar transistor can thus be compared to a
transfer function raising the input signal to a power N, and
where the harmonic levels 0 to N are present.
20 By using this property, we can thus design a

demodulating device as i1llustrated in figure 2, in which the

input signal E; 30 is raised to the power N

by a

transistor 32. This signal 1is thus filtered by a filter to

collect only an output signal S¢ 36 having the
25 frequency fj.

desired

It should be noted that the filter 34 may be a pass-band

filter insofar as the frequency signal f, i1s the signal of

lowest frequency, the other components of the signal BE.

raised to .the power N having either freguencies that are

30 multiple of f;, or frequencies near f, or a multiple of f,, f,

being much larger than f£fj.
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109B5§ (kﬁn&%@%'é‘lﬁl@%%&d@)c of! @sH109%6 %gg‘e&)ln t@ém{?%ﬁ&a()
'1;1s$109%B5B& ()- "!1s$109BBE& ()- " ,|s$10% & SUVWXT

S =X 1@%MQ&QE %Z?HY%QR) 9 |210%a () 10B 10B
10B@S1098& ( y\h¥ sSLQAVBMBE i(Qes gccording to the invention is

preferably wused 1in the scope of a contactless cobject
identification system, it may be used everywhere where an
15 amplitude-modulated signal for which the modulation factor is

not exactly known must be demodulated, and at low cost.



XV~ =1' 100& ()-2 ' 10%1 h& ()-2' 1" 109 ()-2 13 MAY 2003
“109%c& ()-2!" 100& ()-21/"' 10% | & ()-2 ' ()*6xj\N ' m0%& ()- 10 10

100 # 109" ()-21 (' 109 ()-2 ' 10%h& ()-21' 10% ()-267-01}\:\N "' 1's' 10%& ()- z#
5. 100& () - z#39100@& () -1 S$100ZZ& ()-1s$10965& ()-ff 100&Z& ()-}xj\ N &rLO%rE’
()- 108& 1088 108&!s' 10%8R&' () - z# s

S' 1098 ()-z#!s' 10%&' ()-z#!'s' 10% " & ()- z#QqL{ Y\ N/ | - 10%+& ()-f!:' 100& ()-f
©109%& ()-f1. 1 $10%ME ()-g! | $1090MEL g)& gY@ 10%1& ()-" H FxV7\ N F3ZL0%rd' ()
[1vs' 109888 ()-1"s' 10% & ()-1"s' 10%6

"S' 10UQQE! ()-)!:" 10%+& () -TF)} 3uSL! $10%¢| 4) & ()-1"$10% |

& ()-S 10%}| & é|. & 0 6" 10%

\INXQEJ)SP 10%4{ &'% %&ﬂ%ﬁé) Ipfomi’?gnﬁaq%iﬂmh %‘Iﬁﬁgi%%f&gf?--l
O%H|H|&' )résulting, #f#bm#‘ﬂﬁd 40plit0Fe modulation of & sinusoiaal
10] | ! Sy, $10% | & ( $10% )11 &' () $109x| x| &

sl&'l 10%4a85 {%L%io%}‘& %) rﬁ'%'%ﬁ? i—%’/ a10’3|J‘1X A4 d?g}z‘fzﬁ) S MLOSREELTY
P 10% * & (Fa AdO9EAY -t d " ARt O LODAENE! {3ct&sS; SAY& (zX6K=/ 10! ;

109 &' 109%PP& &I (" 109%& &1 # 10% O%Z&
10%ZOZg£f() ((((f%% (ég ic Delng()haracter #%% ()‘%hé@' £21udés a

I't' 10%+& €rapbistoW@Z& ) - ¥helO&Z&4()of ' WHAUMRL' ($- connected to said
modulated signal (E;) so as to obtain a derivative signal

(S¢) at the output of said transistor equal to a power N of
( said modulated signal, N being an integer greater than 1,
and a filter designed to select the frequency component fi

in the transistor's output signal.

2. The device according to claim 1, in which said
filter (34) 1is a pass-band filter -enabling the single
frequency component f to be selected 1n said output

signal (S¢).

3. The device according to claim 1 or 2, in which said
transistor is a field effect transistor (10), for which the
current of the output signal on the drain of said
transistor has the following equation:

Idss
(Ve)?

in which 1Idss 1s the saturation current of said

2
Ig = (Vp + E¢)

transistor and V, is the transistor's pinch-off current.

4. The device according to claim 3, in which said
pass-band filter is an antiresonant circuit (18, 20, 22)

resonating at the frequency fg.
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6. A system for identifying contactless portable
objects by means of a reader according to any one of =the
claims 1 to 5 used to demodulate the amplitude-modulated

signals received from portable objects.



