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The present invention relates to an inprovenent of
such nmethod for automatically setting the gain of an
interrogator receiver within a non-contacting
identification system which system consists of the
i nterrogator and several transponders, that an attack
in a receiver anplifier of the interrogator is
activated each tine when an anplified input signa
exceeds an attack threshold voltage | evel, and a decay
is activated after the attack has ended, the
i nprovenent being acconplished by neans of
considering at the characteristics of the
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transponders. A non-cortacting identi |cat|o system
consi sts of anvithihermomgedaactieniieatifiogismsystem
frequency el ectronmagneti c waves, and of one or severa
transponders, for which said electronagnetlc waves
represent an energy source. The transponders send data
to the interrogator by transmtting apropriately
nodul at ed waves as received. Variations, as produced
by said nodul ation, in the |evel of the received
signal are anplified in a receiver of the
interrogator. In order to cover the |argest possible
Thegpreseritcia botios pelatesr egawimptdreementedt suchhasethdd for automatically
| argest gain_as allowed by the input noise |evel. The
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angplifieels m@‘mlt clighdleexceeds an attack threshold voltage level, and a decay is
activated after the attack has ended, the improvement being accomplished by means
of considering at the characteristics of the communication between the interrogator

and the transponders.

A non-contacting identification system consists of an interrogator generating radio
frequency electromagnetic waves, and of one or several transponders, for which said
electromagnetic waves represent an energy source. The transponders send data to the

interrogator by transmitting apropriately modulated waves as received.

Variations, as produced by said modulation, in the level of the received signal are

amplified in a receiver of the ‘interrogator. In order to cover the largest possible
communication space region, the receiver has the largest gain as allowed by the input
noise level. The range of levels of the received signal is namely rather wide since the

distance between the interrogator and any one of the transponders may be quite



comuni cation is still possible. Therefore the
receiver has a high gain to reliably receive even
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at the anplification of high input signals appear,
any known nethod is used, whi &h are of two kinds:
either the anplified input sitgnal is limted or the
receiver gain is automatically adjusted to the input
différeng! adtﬁa/lﬂf}l' frédm phRtikAINV Bt ta0tEe Wrgbftedistdrke kdirdss which the
t he an‘p ified input signal is limted in the
commplnitation is stif epossiblehilherefonecthiestaseivien hs aiypgh fgagy to reliably
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thegiipnt signaklevalit omatical ly, e.g. according to patent
US 5, 929, 706. They are especially known in the field
of tel ecommuni cations and audio systens. According to
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activated, so a rapid gain lowering is started until
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whi ch the system persists till the next attack. When

the sine-shaped input signal is high for a fairly
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signal remains within the linear receiver operation region.

When an overly high signal is detected, an attack is activated, so a rapid gain lowering
1s started until an appropriate signal height is attained. At that moment or when the
signal ceases to exist, the decay begins. So the gain rises slowly to a high level, on
which the system persists till the next attack. When the sine-shaped input signal is
high for a fairly long time, the output amplitude is really lowered below the limit of a
gain correcting activation, yet the decay again raises the output signal out of the
linearity region and therefore the attack is activated once again. The system
permanehtly switches over between the states of the attack and the decay. The attack
rate must be several orders of magnitude above the decay rate, moreover, both rates

must be matched to the nature and the frequency spectrum of the input signals.



rate nust be several orders of nagnitude above the

decay rate, noreover, both rates nust be matched to
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signals. WD 2004/ 059564 PCT/ S12003/ 000046 3 |In patent

US 6,122,331 a circuit wth aa automatically settable

gain is disclosed, wherein tHe attack and the decay

are not activated with a constant tine delay after the
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system so that, regardless of a |arge or small
di stance of an individual transponder fromthe
interrogator, the level of the received signal in
final anplification stages of this receiver will be
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The said technical problem is solved by a method for automatically setting the gain of
‘an interrogator receiver within a non-contacting identification system consisting of the
interrogator and several transponders, according to which method, within a receiver
amplifier of the interrogator, an attack is activated each time when an amplified input
signal exceeds an attack threshold voltage level Vatt, and a decay is activated after the
attack has ended, the method of the invention being characterized in that the amplifier
responds with a decay activated after the lapse of a waiting period, which started
when the instantaneous amplified signal value for the last time after the end of the

attack exceeded a waiting threshold voltage level Vw.

The method of the invention is further characterized in that the decay rate is of the

same order of magnitude as the attack rate and that the length of the waiting period



attack has ended, the nethod of the invention being

characterized in that the anplifier responds with a
woleways®wet i vated after the | apse of a waiting PEr/sRN3/000046

whi ch started when the instantaneous anplified signal

value for the last tinme after the end of the attack

exceeded a waiting threshold Jol tage level Vw. The

nmet hod of the invention is further characterized in
eqhiat a tdRLUL t@ath 8d R theS 1 gekh @ime aARral] destwebn @Y Atdntqsulses in a

as the attack rate and that the |l ength of the waiting
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doubl e I ength of the |longest tinme interval between

adj acent pulses in a transponder data wave packet.

The nethod for automatically setting the gain as

i nproved by the invention renders it possible that
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invention will now be explained in nore detail by way
pradtically dbes oot phange thé essentiehthrtheteristiemel thietinput signal.

reference to the acconpanying drawi ng, which in the

sole Figure represents the tine dependence of the

vol tage at an input and output of a receiver

anplifier in an interrogator, an attack signal and a
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at the output of the receiver anplifier in"a digital
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representation for three wave packets having different intensities.

In a non-contacting identification system, which consists of an interrogator and
several transponders, an improved method for automatically setting the gain of an

interrogator receiver is used.

The known method, according to which in a receiver amplifier of the interrogator an
attack is activated each time when an amplified input signal exceeds an attack
threshold voltage level Vatt and a decay is activated after the attack has ended, is

improved by the invention as follows.

After the attack has ended, a waiting phase is provided, in which the amplifier does
not respond in the sense of gain-setting. However, the amplifier responds with a decay

after the lapse of a waiting period, which started when the instantaneous amplified



attack is activated each tinme when an anplified input
signal exceeds an attack threshold voltage |evel Van
wapa4asdecay is activated after the attack hasPemnsrRoi3/000046
is inproved by the invention as follows. After the
attack has ended, a waiting pt%ase IS provided, in
whi ch the anplifier does not“respond in the sense of
gai n-setting. However, the anplifier responds with a
sigHRE ¥Wlucafol Bhe 143€ tindP 8ReOfhedeitbbf {HedatRRK O@eeddt 8 Rvaiting threshold
started when the instantaneous anplified WO
voRagdldsdy¥84. PCT/ S12003/ 000046 5 signal value for the
last tine after the end of the attack exceeded a
wai ting threshold voltage |evel VW The shortest and
t he | ongest, ti I nterval. bet djacent pulses in_a
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not change the essential characteristics of the input signal.

The decay rate is high and of the same order of magnitude as the attack rate. The
length of the waiting period equals the double length of a longest time interval

between adjacent pulses in the transponder data wave packet.

However, the attack rate must be high enough that an appropriate signal level is

established already after initial pulses of the data wave packet.

Since the interrogator, e.g. after it has completed the communication with a first
transponder situated near to the interrogator aerial, thus with a strong received signal,
fnay begin to communicate with a remote another transponder, the received signal of
which is weak, the decay rate must also be high in order that the amplifier quickly

reaches a high gain.



The decay rate is high and of the sane order of

magni tude as the attack rate. The Ilength of the
wowiotiopageper i od equal s the doubl e | ength of a PCIEERS13/000046

time interval between adjacent pulses in the

transponder data wave packet. wever, the attack rate

must be hi gh enough that an appropriate signal |evel

is established already after initial pulses of the

THA! theViRerdpatdke tvherbiMChiet ethodt 6 thediak/ehtioe far adfolBitically setting
it has conp eted the comunication with a first

the rgairs pb nd eecavenst guplredahas thiebeperdtany popsesr theeatiaek, the waiting
thus with a strong received signal, nmay begin to
anddhfdesaat e with a renote another transponder, the
recei ved signal of which is weak, the decay rate nust
al so be high in order that the anplifier quickly
reaches a high gain. WO 2004/ 059564 PCT/ S12003/ 000046
6 Thus the interrogator, wherein the nethod of the

Thounettiodost therineetitivrpforeatditatsedlly sedting tie geihvfdhtertogator receiver
receiver is applied, has three operation phases: the
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voltage level Vatt. Then a waiting phase sets in, the
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I nstantaneous anplifie |gna val u or the last tine
after the

In a first window I in the Figure the input signal Uin for three successive data wave
packets is shown: the packet a arrived from a relatively close transponder, the packet
b from a rather close transponder and the packet ¢ from a remote transponder. In the
second window II the analogous output signal Uout corresponding to the data wave
packets a, b, ¢, and the (positive) attack threshold voltage level Vatt and the waiting
threshold voltage level Vw are plotted, whereas the digital output signal Ulout is
represented in a window V. The digital output signal U'out for all three data wave
packets a, b, ¢ has nearly the same form in spite of their large difference in intensity.
In windows III and IV an attack signal Uatt and a decay signal Udec are represented,
which are activated in response to said three data wave packets a, b and ¢ according to

the proposed method.

At the arrival of the first data wave packet an attack is activated, which lasts until the
output signal Uout drops below the attack threshold voltage level Vatt. Then the gain

remains unchanged until the amplifier responds with the decay. The decay is activated



end of the attack exceeded a waiting threshold voltage

level Vw. In a first wwndow | in the Figure the input
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shown: the packet a arrived froma relatively close

transponder, the packet Db frc}m a rather close

transponder and the packet ¢ froma renote

transponder. In the second wi ndow Il the anal ogous

afertidilapst @Tahe Wanting Periodp i gtatted tWigert HerindBi@aneous amplified
packets a, b, ¢, and the (positive) attack threshold

signall valye floe thed lavtitimezafterithe codiof iheattackrexshedet thel waigimg threshold
Oieveiﬂm re pl otted, whereas the digital output
is represented in a wi ndow V. The

di gltal out put signal Uout for all three data wave

packets a, b, ¢ has nearly the sane formin spite of
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The decay is activated WO 2004/ 059564
PCT/ S12003/ 000046 7 after the | apse of the waiting
period, which started when the instantaneous anplified
signal value for the last tine after the end of the
attack exceeded the waiting threshold voltage |evel
Vw. At the arrival of the second data wave packet b
the attack is activated. The decay |lasts practically
the whole tinme, while the wave packet b arrives; the
out put signal Uout namely exceeds the attack
threshol d voltage | evel Vatt even at the | owest
settable



gain. After the |apse of the waiting period foll ow ng
the cease of the data wave packet, the gain is reset
W 000405954 ghest val ue. WO 2004/ 059564 PCT/ S120PGr/SR03480046

8 Clains 1. Method for automatically setting the gain
of an interrogator receiver within a non-contacting

i dentification systen1consist§ng of the interrogator
and several transponders, according to which method,
within a receiver anplifier(®inishe i nterrogator, an
attack is activated each tine when an anplified input
signal exceeds an attack threshold voltage |evel Van,
and a decay is activated after the attack has ended,
characterized in that the anplifier responds with a
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tralBpditérgs recited in claim1l1, characterized in that

the decay rate is of the sane order of nmgnitude as
acedrding toawhiohanethod3within hoeceiscrrasaplifer ofithe iaerogator,
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a waveepac
characterized in

that the amplifier responds with a decay activated after the lapse of a waiting period
which started when the instantaneous amplified signal value for the last time after the

end of the attack exceeded a waiting threshold voltage level Vw.

2. Method as recited in claim 1,
characterized in

that the decay rate is of the same order of magnitude as the attack rate.

3. Method as recited in claim 1 or 2,
characterized in
that the length of the waiting period equals a double length of the longest time interval

between the adjacent pulses in a transponder data wave packet.



