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This invention relates t ]ﬁﬂm@gﬁ]lﬁ idn,r(;‘{ ' m lity of
transponders each of Wh?% ' ?I&El‘ ﬁ(ﬂg @{fo a receiver. The
i nvention also relates to an identification systemconprising a plurality

of transponders and a receiver, and to the transponders and receivers
t hensel ves. The Thi§dnyensanfrelatelde a meghodsof islentfyingd a apleralityp pfi transpondess.

i mproving the,i s ofJcat . ystens disclosed in.EP 494,114 A and EP

555, 152 A, - Sheh of SR SRR RaB] iiERl R% BP ol PReRHRPCASCR B B of
transmtt eriaenﬁﬁ/datisalsystemtcbﬂmemﬁcheﬁﬁraw of @ahdpsadérs ahY adrePAIVE! afd Bnee (OF
an "interrogation signal") and then transmt repli% signals, usually

cont ai ni ng transpendercand eeekyarsathemeelses: e T vinventinifotther: refrtesatol method mandpar t

of the interro Of. : T i l. e transm.tted Jin .

ncl udi ng. CHRRBRRSfap ROy Rer R jFenteatsh, (ARERY ieifiea B ERASIRYA g B3
(IR), and sgHEpeqt light, and sound, e.g. ultrasound. For exanple, the
transm ssion may be achieved by actual em ssion of RF energy by the

transponders, orldeptificasionsysieras axsnkustwn ithwhichfd plaraliyy ©f tiansmittersn tymieadlyof
t he transponder esuyl ti L. varying amunts of . er gy: [ Nin
i nt errogat itmsg?’bi?éﬁ’ %Bee?%%ategfl?yggtpga&&m%igk(qrs atﬁpggg?érgéﬂgbﬂe} F‘?daﬁ%egonder

antenna.  transmit FplyY,sighflsS QBuNydicofta$es iduntifiofivn Hawaké G réeeblegnwhithwhi ch

the individual transponders are programmed to retransmit data in a
pseudo- r ancypicain frems partrfile interepgatos. {The signalstmahBp ganrsnitted in panY ways.

i dentificatiaq S rived fro >L Y, L 0Sekl ! r eb

ki ng t he PPRAHoRIer S HEtes o R feocy TR0, ML ro 0%y
describes aguhiehft lighenindf donad) €8, tedseuRdVniFoR examplel the aromissioandaynigel ay
bet ween transponder data transm ssions. In this exanple, a |inear

recursive sashirvad by getwalemission of REcansrzydy thedranspondprsnerchy theaneduiation: 9fon

address to . -ra r Si EP
161795 A o LETEReckVy B R IR¢ RalroRier, PRAUGRD PSRk Mo of RF
I nt er r ogat ogneffyoindBaitéropatiomsigndl d@hig refletedioreback dcattgped fromi thy tradisponder

transponders present in
antenna.

GB 2,116,808 A discloses an identification system in which the individual
transponders are programmed to retransmit data in a pseudo-random manner. Timing
signals for the transponders in this identification system are derived from a crystal
oscillator, thereby making the transponders expensive to manufacture.

EP 467,036 A describes another identification system which uses a pseudo-
random delay between transponder data transmissions. In this example, a linear
recursive sequence generator is seeded by the transponder identification address to
make the pseudo-random delay as random as possible.

EP 161799 A discloses an interrogator/transponder system in which an
interrogator broadcasts an interrogation signal to a plurality of transponders present in
the interrogation field. Each transponder transmits a reply signal consisting of a
uniquely coded identification number. The interrogator then re-transmits the signal it
has received and each transponder decodes the signal and checks the data against it’s

own identification number. In the event that a particular transponder recognizes it’s

.1-




the/i nt err ogwh bfsvfd el d. Each transponder transmts a reply signal
consisting of a uniquely coded identification nunber. The i?ﬁﬂ??w&?@r

theén re-trapsn ' L 1 15 s regceived and, each, transponder decodes
the signal and (;c‘%ét(t:%g t%h%gf %hg‘é%?lﬁlsl%s -fsglyowal QE AR dareesivenfiwtber . 1 n

the event tikstucHogsafalli athéra havibg REWMCIOME). TER@GRIGRE obburs because tWdVBr HIOHE:
that transponder .discontinues the reply signal or adjusts to receilve

further indfansRAndsrsare HpnsIyitng as thesamedined: the igtemopatot aitsiomil facvatid signak cur s
because twgs Ql.f¥Rje transponders are transmitting at the sane tine, the
interrogator waits until a valid signal is received. EP 494112 A

di scl oses anot hdiP U4 EI2r Agdiscibédst @detie lifRfrogats/eMshohdeisgiedNin Which! 4P9at o
broadcasts .an int ergo%ﬁt ion signal to a plurality of transpongers present
in the i ntRFFREHPT SFPaLrastgan ogatieRp$ignal to a phurality of itranspendos prgsnein

conpri ses ] a ornt e whi transpits interrogati on signals
at a power 0 ’%%%?%@%apg{dy q’%\/\%g%ép et og%‘? é%iﬁ%%ﬂod‘f S’é‘g o%‘?%ﬂsé? V30915
MHZ to a nimbrogaibr qrasadey evhidhy teismits dReFogafios sﬁghﬂ@%ﬂ@ﬂ@@éﬁoﬁ%ﬂo&ﬁn@teﬁov‘m

supply fro erqy in the interrogation signal, and nodul até a portron of
t he energyrﬂsg‘g et 2 &eavencyi af appogimatelywWih MHZ itelentriuiibeat ofopassvde t o

generate a ' | l: ) back to.the. interrogator.
EP 585, 1 30 TARSHORHGS. g‘gggﬁgw&é}@&% ?F’lé?"r %B%?%ﬂﬂ@@in %%ﬂ"éﬂy é%/B‘FéPﬁeFﬂg%%ﬂch

t r anspondesignal; anpmodulistel anpdrtion of ahe thetky JedtBRASLroMItES iSRG WRRtanON t he
power supp ived fromthe interrogation signal, thereby causing

Ly val tage der ;D on .
t he cl ock f‘h‘&géﬂ %"’C@f tog BeneEFte it raspenss pugnabr which is ransmistedt back| tp thiedel y.
The interrgaat@atd,s adapted to detect successful reception of a response
signal from an@transponder and to derive a synchronisation signal fromthe

response si gnal EPTH8S,13Q eAr digelbses namitigeh aintetidgatol@nspender diyisted! in which
synchronously with a particyl ar. transponder. The transponder can use
separ at e rEEéP@Eée"%lﬁEP P’i"XWg’Hi‘Y‘ﬂbﬁo"&hF%&ea@r whichiis gependent on the power

supply voltage derived from the interrogation signal, thereby causing the clock

frequencies of different transponders to vary relatively widely. The interrogator is

adapted to detect successful reception of a response signal from any transponder and to

derive a synchronisation signal from the response signal. The interrogation signal may

then be modified synchronously with a particular transponder.

The transponder can use separate receiver and transmitter antennas, or a single
antenna can be utilised for both reception and transmission. If a single antenna is used
the response signal can be generated by modulating the reflectivity of such an antenna;
if separate receiver and transmitter antennae are used then a modulator which redirects
energy from the receiver antenna to the transmitter antenna is required. Alternatively,
the transponder can be independently powered and may generate its own response
signal.

The system described in the above mentioned patent application provides for
each transponder to wait for a random or pseudo-random period after receiving an
interrogation signal from the interrogator, before transmitting its own response signal,
Successful identification of any transponder is indicated by a brief interruption or other

modification of the interrogation signal, following closely on the successful reception of
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ant enna caW®/a3t42l i sed for both reception and transm ssi orect/&pss/msgl e
antenna i s used the response signal can be generated by nodul ating the

r ef l-ect i viatrgspwinss sighalaof amyt pantlaulat' frassppadat cThieaets\usra ama-off sigadli tot the

ant ennae ar,e u§ed t hen, a gul at whi ch redirects energ¥ fromthe receiver

ant enna t SEIEYABE (tFansRoRdef-o |°§ pssyde-randomadelay g thee pgneration o
transpond depe y e e 0 regponse
i gnal - SespBR S R R Vo R, RN of ARl et W B
applicati mlanmondexd@allfe&enteﬂmmdmxﬁndrhyahe imervagatorf or a random or

pseudo-random peri od aft recei Vvin an I nterrogatjon signal fromt

i nt errogat or, B%f%ﬁn@m?’r QEQWI f’?’ﬁ‘fﬂsﬁ‘ piuiwe o g%‘éieifﬁ GHetlap of lashs it F
identific % SIRNSIPAIOS gl aoly |4ﬁ§tﬁlr t,@Nn or
ot her ?’%héclgltslggﬁ@of éhe&?nt err élgg?F é@sﬁ%gﬁ t}%{ ov(\:nhﬁ%mc PR thQt he
succes sf ulsepagate prans)msmbns Thus, the system must provide for each transponder to transxm?-

a response Ssi I .any .particular t onder' Thj s acts .as at of f

si gnal o FensatbAD withif i %tgwﬁa%#on tpkeS PlasR g 5isss Binscandain gusresplly i n

t he gener "i’éde%d to}l gnal s, in response to repeated int errogatlon
signals, ensures t at al 'l transponders will eventually be identified by the
i nterrogator. Any transpwndgenmstadbtam B quiet timeanisch ssisdorsg &f the entirerlenptipofider s
overl ap or c ash, the ransm.SS|o e pol .ute d t herefore | ost, since

The. robel dhes A ieA™ & be rapupiisd: e Sapmna; R dn BT & SIS Wati |
system mugimdih ybielfs Wcriailloy h BASRORAR rdhty ARSI Jf i edl y until its

entire transm sSi on ace in a "quie I'me and I's successfully
recei ved by th&Pi m%lib@atcbscloses anotherAn;ermgaﬁodp'am;bendenxystembmawhlch tmu et

ti whi ' | th ti | d t
L ansm 1 ¢ SETDAGE B Areaseghsp densnni (EFE) el and Fuiiiap e spEUEERERID! |
Systems Woisahy SO ndwBAC ntbilertfore GiteMp@AgHQ thdnSiitQfatd. iR Bdvantage

with such a system is that the tag must wait for, and decode, an appropriately timed

permission before attempting to transmit data, thereby adding unnecessary complexity
to the tag and leading to considerable wasted time in the transmission cycle. If the tags
are to have local timing means (as described in detail in EP 585,132 A') the timing and
the duration of the acknowledgment instruction must be derived from the local timing
means of the tag transmitting the RTT signal. Since the RTT signal must necessarily be
very short in order to provide the advantages suggested, the network controller must be
able to extract the timing from very little information. This adds unnecessary
complexity to the network controller.

It is an object of this invention to provide an improved, yet simple, identification
system with improved recognition of data signals. It is also an object of this invention
to remove wasted time, to improve the speed of identifying a plurality of transponders
without adding unnecessary complexity to the identification systems.

It is also an object of the present invention to provide an identification system in
which wasted time due to transmission pollution is considerably reduced while still

providing a reasonably fast tag transmitting cycle.

C. .;-‘.;_--":x.‘.l:v-_-f-’-‘ -
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EP 689 151 Wo gdjsapkzoses another interrogator/transponder sysg&ied ich
the RFID tag transmt a request to transmt (RTT) signal an? %ﬁfo\(gﬁrysan

acknow edgenent asignle {ormétm@p&f{oﬁwéq At dn0 kil isbﬁw{ggg %@ﬁe&@.gigwo& 0

transmt data. The di sadvantage w such a systemis t must
wait for, systenleootgisingnaapaderpnclatingya tranenditiee for ransmitthef arsigral taadp i ng
to transmt, data, .thereby addi unnegessary, conplexity to the tag and

| eadi ng tophsﬂgrﬁéﬁféﬂﬂ’é’%gm %aﬁﬁg‘iaﬂipqn Cx ‘Hgl“%i’inﬁ RFLYGTIRT EpEIVIng 'i‘? r%aﬁer t ags
are to haveghfiCald hitFinggit £ g ' i bl , )
the tim ng@xgh%’l fﬁ{he duratilgﬁ%g}s. gt%za ac ?\gvﬁagﬁg)agée}n%igxigzﬁ’sﬁ%%t%gﬁé?rgsfltlﬁgoetﬁ
derived fr cepoghisingor tanspondergsigned feomfa transpomdgr theareadert immegdistaly Rukssd gnal .

Since the RTT signal must.necessarily be very.short in,order to provide the
advant ages“!'\-.{f“gb'@gl"gt&n’ tnﬁgmﬁe{iﬁﬂti‘ﬁr ﬁ_‘iﬁg(f’r IaPsé’PX‘ilﬁE ?n‘i)Basénge“’t”g"L}q E’ﬁcﬁa‘d( he

timng frofundtBhder Withoft tHf RéeaBior AN specititafly 3k wmsmgémm%nﬂ% aidy to
the network controller. It isan object of this invention to provide

an i npr ovedontyadlingtranspenderdent i fi cati on systemwi th i nproved recognition of

data signals. It is alsp an obj,ect of .this inventjon.to repove sted. tine,

Lo Tt ove ¢he Asediig © GaHATH RREFT O S FHETGH GRTE 5 ALSIGNIeA Sheshact o

addi ng unn QRS oI kodnd ' ihb kaRdmhi i S

al so an objﬁfeégﬁgygi?g?ge prtgseﬁl%éniﬁr?\l}gérl}?icgﬁﬁfﬁgh%rovi dlgihgﬁ‘y ll%ggérftgll%rﬁaléaa? ? gﬁé}iystem
i n whi ch wirsuspdnddérneecdiving ahe r waderi sighaly ghatdcteriseh ins thabnei decagnising educed

while stil rovidi n reasonably.fast tag.transm.tting cycle. .
M S traRidiag el RS BARPpYan B ssal iRl olee d B ompietons
provi ded apwiidgndll btifedtdcBle SYRh§IONEIPANdS paleing ER@BE o Ithe st Bensponder,
transmtter for transmtting a.sgnal‘ and a plurality of transponders, each
t r anspondewithaut thei nepdafarea speaificallyr timed cicknowledgement dolghe said controlling
transponder.
In a further aspect of the invention, there is provided a transponder comprising
receiver means for receiving a reader signal, transmission means for transmitting a
transponder signal containing data which identifies the transponder whereby in a set of
transponders, two or more transponders may transmit their transponder response
signals in response to receiving the reader signal, characterised in that the transponder is
provided with control means, whereby on recognising a mute instruction in the reader
signal, all active transponders in the set but one are muted and control is passed to said

one transponder, without the need for a specifically timed acknowledgement to the said

controlling transponder.

In a yet further aspect of the invention there is provided an integrated circuit for
use in a transponder, comprising receiver means for receiving a reader signal,
transmission means for transmitting a transponder signal containing data which
identifies the transponder whereby in a set of transponders, two or more transponders
may transmit their transponder response signals in response to receiving the reader
signal, characterised in that there is provided control means, whereby on recognising a

mute instruction in the reader signal, all active transponders in the set but one are muted
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si gnal and¥Q B3 i tter for generating a transponder signafCT/GB2/Ha%5%eri sed
in that on recognising a transponder signal froma transponder the reader
i mredi at eP)d FeRERIds Rasgd do s3id ppe Eapmender withgutthe negdfor assperifically imegonder s

and passi ﬁuﬁu i , wi t hout the need for a
speci fi ca? y ??Iﬁ%%@egxﬁ%%%@g%égﬁgt&f{lﬁ?%&%@é%rd controlling transponder.

According to a second aspect of the- invention, there is provided a nethod
of identifying_a plurality of transponders conprising transmtting a reader
signal, and eadh %p farkesoardest elothsi inveptiom dhere 48 rodteth A readem campapinged in
that on r LSl q&i@ '“ggm -rom a it r r

I mredi at eﬁ‘éﬂ%gﬁ%‘ag& gﬂs rrﬁ{rg&?%gjtr ?ﬂ)n, rﬁﬁl{l{’%ggggi?lltggﬁeggp%%t?vrgs ?édg?fgagonders
and passi agimeowhenht keastiohe otirt thaispanddp amyettansiniitt A @espohitetorthe thtérédgation
specifically tinmed acknow edgenent to the said contralling transponder.

In a furt Sghahsiik recstver nweansy &t resalvingndr eespenssr signelefiom 1 AraapRandes
conprisin Ve r adagr. nmeans
ortr ancSnCEbYEipTRALE stlenisHRSl drlfofhel SRA I M ansh S Beimpd T e
t r ans pondémmatiiateld yssues @amued instfuctioANAPOIGOSE Sthet Autive trafiSondérs paRiosaesiag s nay
transmt their transponder response signals in ,regﬂ)?nse to receiving the

reader si §pBirol teifatdfranspondsy withouhthe negd forraspepifically tmed aekqowledesment

cont rol ,?}Q{n&gh : | sing a mute instruction in the reader

si gnal , g‘l? St ve ??gﬁ%ggaﬁggoﬁggﬁn the set but one are nuted and control is
passed to sai d Theanttednsnetide maywakéthet forth ef el fop ipatiab petedriiptival inythe i med
acknow edgenent, to the said control]i ngi_ t ransponder

I . . In a yet
further aSjader signal RE sPG Otfer dRedufation qtsthe repderisignaln Aleraativelbdhe e ¢ for
use in a ‘iﬂsﬁ‘ﬁﬁﬁ&i‘%{# bE %ARE a%t@gsi%&? e&%ﬁ?ﬁxi@a[}f 0" reh G IR Qﬁa@rlé eadgr
signal, transm ssion neans Tor transmttlng a transponder signal containing
dat a whi clfregodanyivhiels diffees frormnbereadersigdakbr eby in a set of transponders, two

or nore transponders may transmt their transpgnder response signals in
response to red¥l 9F45ElANHR INEHEAN Blag b sent 3P, e MRawander BRA THRAIeED | o

provi ded §9£8e£é?glgf?@c@ﬁ»_ed"ﬁ3ﬁfh€%a&? rﬁ&%@é@%ﬂ(}%g&t %nirﬂ?:'} 'BUCotfiaoﬁrﬂéﬁrt he

reader signa active- transponders 1n ut one are nute
. nature to the mute instruction, such as a total or partial interruption or other modulation

).

of the reader signal. Alternatively, the acceptance instruction may be transmitted at a
frequency which differs from the reader signal; such a frequency may also differ from
the frequency of the mute instruction. The acceptance instruction may also have a
different duration to the mute instruction, or be formed by repeating the mute
instruction within a predetermined period, e.g. using single and double pulses.

The mute instruction may mute the remaining active transponders by halting the
random wait cycle of the transponders until either restarted or reset by another
instruction, If the random wait cycles of the remaining active transponders are halted
by the mute instruction, the acceptance instruction may also instruct the remaining
active transponders in the reader field to restart the existing random wait cycles.
Alternatively, the acceptance instruction may cause the remaining active transponders to
begin new random wait cycles.

The mute instruction may simply mute a transponder by inhibiting the said

transponder from transmitting. Any transponder which reaches the end of its random
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-4- e@pgis;égﬂ#rol I s passed to said one transponder, Wﬁwg#%xgoq?ssn%d

for a sp y timed acknow edgenent to the said contro

or ovi dea vaeasisds i Pt epltnd BRGFBnd:" Fepdly X3 Rl ThE e

i nt er r og@str@tticil SaRiset ® fAf andashenod Gakspanddraesttes tlat erd 6ff iErankiemn wait | east
one other transponder may transmt_in response to the interrogation signal,
and rececyde iteberksftgrsee avkatherthe flageispih befose draasmitiingn Jhe teanspniger |

char act et j,sed | L Si.nt ' : m L h
trans ponmblgﬁlgprbga}%g Q?tn}#gag?%gelfcﬁg nghélrst?egé %\?? fe!gl{an@f %c |J5énd,)6pnrr%'t iGng al |
other active tihansspidiee Inst@dtoBGg ial® a2 s 4 disablingsimstiudtion)dipablisigrthe Wi t hout

the need for a specifically tined acknow edgenent to the said controllin
t r anspontrensponder whiclrhas gugt drapsmitied cithempermpnentlye forve predetsrmained, peRedy  or °

nsponBnsponder whickjes i _ _
Ceader. seblige o RPHER st MyF R ReICH 86 e e iREn ) JSBAS Aieblis °, 10

transmi t tagsgavdérwhick adebeenf satcaasfallplidentified, dndeojirstrayt thérenmining fhertsd f r om
t he reader signal. . An_accegt ance instruction may be sent after the
t r anspondags te Peptimuerth the sxising @& deginmey, rasdemweait ¢¥¢leshe reader. The

accept ance | nLGHLARARINRE Rlesd Ve ATy DBk SrduiShont | on.

such as a tot t'erruption~or othe e reader

signal . 44 twm&ﬂoﬂﬁigvtrads?@lm,qeﬂfa&ﬂmtddrﬁt ayeédetarmined peeiod rofinismd. t Thel at a
frequency which differs tfromthe r_eaggr i.gnal ; such a freguenc rcria}/ al so
differ ftenspondersrandomnwyit gycle mayrineluds delay equabte thejrngthof, %ﬁ%@ €

i nstruction. N . j f: | . ' Lon, or
be for ngalw%ggsiﬁlﬁ@aﬁg&n@fl elfsglrﬁgﬁhgg#{l %ﬁél\%f F???né‘%e%‘?gggt‘%%{rﬁ’gﬁ)en od,
€. g. usi ag rehdghe trangnidthedieabling dstuction.

If transponders with local timing means (as described in detail in EP 585,132 A

mentioned above) are employed, the acceptance instruction, if used, may be
synchronised with the particular timing means of the controlling transponder.

The frequency and duration (i.e. the timing) of the interrogator instructions may
be preset in the interrogator at manufacture or installation. The timing may be set in an
optimisation phase, e.g. after installation or the timing may be optimised in an initial
interrogation and used in subsequent interrogations.

If the transponders within the interrogation field are programmed with unique
codes, the acceptance instruction may be eliminated altogether, and the transponders
may thereby provide for the continued surveillance of the articles to which the
transponders are attached. If all the transponders are programmed with the same code
and the disabling instruction is used, the number of transponders within the
interrogation field may be counted. The transponders may be used as a "presence tags",
indicating the number of articles to which the transponders are attached, and the
response code may therefore be very simple. Selective use of the acceptance signal may

provide more flexibility to an identification system.




The mute ip§shganghd on may nmute the renmining active transponders by halting
t he random Waﬁjﬁcycl e of the transponders until either res?ﬂ(%‘i?séﬂwlseset

b com ! . e : e LR :
7 ansponder s PSSR i o Rl B bnd eSSt i BERLE A Budl Lt on
may al SOEPIES5[IBCA (theerithoRbitenE cFAVRINE ale MBERORALE Ferbin By RI&ERLS mhj el d to

restart the existing randomwait cycles. Alternatively, 'the accéptance
i nst r uct PoAdapigd leawaduce fanspordersiang interrogators pegerding tethe inventioni n new r andom

wait cycles. . . te |.nst .ol ON. | te.a transponder by

i nhi biting thd 0% é?‘écﬁarggn"g?goﬁ‘ﬁ’lé B ‘?%4%"%3;&2%15 bRt ﬁg“.aﬁﬁpwfi%gg%ﬂ*&ﬁﬁ% ch
reaches emBodiffentfart hereinafteodBscribed with reference to the accompanying drawings, in - 9"
wait cycle is inhibited fromtransmtting the transponder signal. For

exanpl e, Whifl: mut e i nstruction may set a flag and when a transponder reaches

bt or 0. transmrIeFhg! That (PERUE AepBRRFRr "S5 st e danbieke, ek opt ance

si gnal ofrafnisded; after a predetermned tine. The accept ance
instruction may al so ,act as a disabling instruction, disabling the

transponder wHigse Pads pusimplifishipek diresam hehowing saniatarragator ganda three
pr edet er th %ﬁﬁ@&%é&grﬁég %doirﬁrs%%xpg&igde{d b the ix{vggt?c;nvih-rh“s a single acceptance

i nstructi e use I'sa ranspon i ch has been

successful |y Fipeid i3f ised, simplifiéd répiedentatibn tdfead ei@irfgAier Bhd @dnhaber bP
continue with the existing, or begin new, randomwait cycles. The
transponﬁéﬁ%’oﬂ@#ﬁ; I nstead of being reactivated by an acceptance instruction

e, The tr anasingds BRRERISR e @RI othaiflt BCHRE EHBGRARRE T
| engt h obf thetiventipgnder signal; if a disabling instruction is used then the
delay my al Slgigiupec lsugl(lam;rsh% &%ririxgo%i;gcr);m of a transponder according to the first
embodiment of the invention;
Figure 6 shows a flow diagram for a transponder according to the first
embodiment of the invention;
Figure 7 shows a detailed diagram of a gap detector circuit according to the first
embodiment of the invention,
Figure 8 shows the circuit for the interrogator of the first embodiment of the
invention.
Figure 9 shows a timing diagram of a transponder according to a second
embodiment of the invention;
Figure 2 shows an example of the RFID system comprising a reader 10,
including a transmitter 11 with a transmitting antenna 11a and a receiver 12 with a
receiving antenna 12a. The transmitter (11, 11a) transmits a powering signal (the reader
signal) to a number of passive transponders (tag 1, tag 2 and tag 3).
Each transponder includes a dipole antenna, the two poles of which are indicated
by 4 and 5. The transponders within the reader field are able to derive a power supply
from the energy in the reader signal using the capacitor C and the diode D. The code

generator 6 and logic circuit 7 generate a signal using Manchester coding, which is
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the reader to transmt the disabling instruction. | f transponders
with | ocaWQ¥8824 neans (as described in detail in EP 585, RGD/GRI$®4385 oned
above) are enployed, the acceptance instruction, if used, nay be

synchr onirsesmitted o theerqader, | byl medulatirigng pogiomsobthet ¢rergyo raceivied ifram the

t der,. . T d ti .e. t im th
|t or r ogieeder piige e AREMAGEY BheREL SN Eh, B8 Dlerdn Bl BB Shalh act ur e
or i nst ajrhidponders et lodalNGniiBy rh€ans efasi desdfib&Plin Ndetdl iiRNEPhsEIEI322.40. after

installation or the timng may be optinmised in an initial interrogation and
used i n Bgpteradabovent er r ogat i ons. |f the transponders within the

interrogationfield are r | unj ode t he..acc ce
i nstruction ng;l/" gegglgfrlfgwp ﬁé?%g@%%ﬁ@ef ,e’%g‘il#%? f?ef%"as sB’BHdcé'rcgephgt}r? her eby
provi de frafisntiftthgCosighaluqd assignél? id leaeioed @i rediRr ddshiesh asutd hswhietidh. t Tige
transponders are attached. It all the transponders are programmed with the

sane codmuiminsirietion may congsti ofsa shast gam (3 pattigbar cempleta mtarruptipn} imasponder s

s o " pr S0sh HeBiAHA oF e iiaft, R ier GRAEE Elondifork MABRPBORAR BRI ™® o

t r anspongersmpbrifyt indeddetsl; thaoddasst 'of IROMBE: iROEEctivaY whithris tetognised ¥er Yy
sinple. Selective use of the acceptance signal may provide nore flexibility
to an i deiving centrolole gxygbtgrﬁranspon er. The reader issues "an acceptance instruction

- 6- . ngl i ‘ , .hosg d i bed in
EP 494, 1Eddsakleé‘ﬁék%b%gwﬁg@g?‘%hg’eég%‘ug‘?‘{éﬁg‘g%@é%t I%a%gf&\'kﬁ?%ﬁ%‘r’% fred frot] por at ed
her ei n byoise beimtefagnceNBince the transponders have local timing means (as described in

detail in EP 585,132 A mentioned above) the timing and the duration of this instruction

is synchronised with the local timing means. The random wait cycles of these
transponders are reactivated by this disable/wakeup instruction.

Figure 3 represents the reader signal and the replies from the transponders. The
reader signal 20 is powered up a time t;, whereupon the transponders within the reader
field are powered and begin random wait cycles. In the example shown in figure 3, tag
1 transmits a signal 20 at time t; The reader recognises a transponder signal and, by
interrupting the reader signal at time t;, makes mute instruction 21 which halts the
random wait cycles of tags 2 and 3. When tag 1 has completed transmitting the signal
20 the reader issues an instruction 22 at time t;.

In the example shown in figure 3, tags 2 and 3 are temporarily muted by the
broadcast of the mute instruction 21 at time t;. Tags 2 and 3 are instructed to resume
the random wait cycle by the broadcast of the disable/wakeup instruction 22, which also
disables tag 1 until it is removed from the field. In this figure, the read process is then
successfully completed for tag 3 followed by tag 2.

Figure 4 shows, in outline, tag which may be used with the reader of figure 2
and figure 5 shows a timing diagram for the signal paths marked in figure 4. The tag
includes a dipole antenna, the poles of which are shown as 60 and 61. A code generator
62, when enabled by a logic circuit 64 modulates a transistor Q1 with a code, using

Manchester coding (signal 77). The timing for the code generator is derived from a

8-




be édapt edwidPe uce transponders and interrogators according to the
i nventi on. %&P&rhe i nvention will now be described in fuPtHEBOHEES | |

Specific pon-limting eabodi nent e hereinafter described with reference
to the ac@&r‘?p%tsﬁma%ﬂj %’ a&?‘%‘ﬂg& i‘ﬁ’%\/ﬁ# ¢h pom%matxon IYY’@L& gappeylar gwéPHﬂVi fed
represent Fé\iv;&nfd?ftaé).r I'THe S¥clllatdraB SROAREEP RNl IRNBIRUSHI WA time generatol JUr e 2
is a sinplified block di agram show ng an interrogator and threg

t r anspondwhen sithesri Iner K12 & ihithsresetndtatdli(sigmals @0 anéh@2).nFEhtS set;only when
Figure 3 |s sinmplified representation,of an.interraqgator.and.a nunber of
trans pondgﬁesg“g lsnB(_’wcrﬁgg‘EPr égql S Vﬂ}eacg’edfaﬁgfsaﬁ‘f’g‘fheg P&gﬁgﬁo @8 &eCor ding
to the fi ?xfd’ceﬁﬁhﬂ@' FEDGs & tHelY@sdt WROWIRRA: the tag is mbledUAr @ BBQSE sttel bA11 NY

di agram of a transponder according to the first enbodi nent of the

i nvent i onpower up angiwhencthe tagidsvin its frioomald opagating mode.a Wheartbp dagiénitialde or di ng

to the first. enmhodi nent. of L,avent j.on; Fiqure hows. a. ailed
i agr am ofeC5 VG ederaee sighal iyl e B BRcieh e, Oprme it B e IR RGHE C4r ¢ ne
i nventi onyrjggers the rimdbet ®afd tindeP¥3 td et afrrtiom VAlhe bAELEH Bcb@@aéwh. of the
first enmbodiment of the invention. Figure 9 shows a timng diagram
of a transpond@&he gagdeteitorcircuitfHSisablado detecidherpresense or absenng efithic geader
Figure 2 sho an exanp| e the .REI D syst.em coppri sing. a,reader .10

el udi ng BRI 8RR L iote 13 B 4T IR S P ERGDUNR R Eel i e TR B ver
12 wi th aReitiond ti ¢ The daiPdetddi6r difcRRSEHOW in(ddre dbhilah fighEm ts a
powering signal (the reader Signal) to a nunber of passive transponders

(tag 1, tag 2 Anl¢nggepdp. disable/wakempdhstructiompwillisst Fik andieshart gapdmate

, th ich i ndi d by 4.and.5. The. d
ot Pl SFh ERPErL " rheRS b 62V R el BB oF i SRBBRCYS,
in the repgeie gifid@tetoswhithise® KN adiiéiPendbl@nte riiRioth QAR tine Fbreraoe &

generator 6 and logic circuit 7 generate a signal using Manchester coding,
whi ch i s run. The random wait time generator indicates (signal 75) the end of the countdown to

the logic circuit 64 which then enables (signal 76) the code generator 62 to modulate
transistor Q1 with the code. The logic circuit also inhibits the gap detector circuit for
the time tag takes to transmit the signal. If, during the countdown a mute gap from the
reader is received (passing control to another transponder) the gap detector switches
FF2 into the reset state, thereby disconnecting the oscillator (signal 73) and pausing the
countdown. FF2 remains in the reset state until another pulse from the reader is
received (the disable/wakeup gap which disables the controlling transponder). The
random wait timer then continues the countdown until either the transponder signal is
transmitted or another mute gap is received.

If the reader issues an appropriately timed disable/wakeup gap once the
transponder signal has been received by the reader free from noise or other interference.
The gap detector circuit detects this gap and indicates the presence of this gap to logic
circuit 64. Provided that this gap occurs at a predetermined time after the end of the
transponder signal, e.g. 5 clock pulse after the end of the code, logic circuit 64 (signal
71) will reset FF1. FF1 (signal 72) disconnects the oscillator until it is reset, in this
case after removing the tag from the field and allowing capacitor C1 to discharge

sufficiently.




-7- transmtted to the reader, by nodulating a portion of the energy
recei ved fwOom®8/s11d2r eader using the nodul ator 9 connected beictauysiols
antenna poles 4 and 5. The transponders have |ocal timng neans (as

described in deftas hot necEs3agOfor tads HE6Y $wWARMEA JPOMERY successful dérbtioREl Vi NG

power each transponder executes a randomwait cycle before transmtting a
si gnal . Ithe tanspgrdar signal; dip-flop FFd aad swdigh SWE maydeomitted entiesty fromi tha. The
nmut e instt%uction may consi st of a short gap (a partial or conplete

I nt errupt %n) in or other nodification of the signal. Al other active

transponder s Wiglre § shbves b fladaliadrel fr Gle@pbRUDA bPticlig Ik@Aledih fiflte ar 0adcast
of the nmute instruction, which Is recognised as giving control to another

transponder. Tihe gapaletactorseiteulf Gnisashewptiarmerei detatl i figene 7.diVhan 2/gapkeup

i nstructi_gn ce. t [ Si l._h n.receivwed fre [.Om noi se
or i 1t or PPeReR: Bt R F B s e opldEor BT B LTRR, v laRelesT "' ©
descri beircuit 462 detecisa faRifpd&lgtba the GRtHut GTEIB, MAMEIn tRe rédets FER. et he
duration of this instruction is synchronised with the local timng neans.

The rand®wpnbiof QR @ates1 U then cpasses palse dioge the ascillatenn 66 ity sheceounfert Hils
di sabl e/ ' ' . t i gnal
and tho r2i he' QOubiel HAcREs 2 valus suffiiBhi: 8 ol ERIBRENuced Bigy PRASE B 00° 0 &

time to, Whei tdpatput BEDB re&Ra0 Geths(thd érfdi of thd ute g thd éintbr 3¢ fese0VEEr ed and
begin randomwait cycles. In_the exanple shown in ur e tag 1 transmts

; 3
a si gnal thogapisshes eoppier] Olrisarestieire Qewoyldihaye ganql ighs FER st 1pYehl  and,

by | e . : . ; 21
whi ch ol dbdthibd St A6 nd s B g Siahion R G GRS B piSRpYE Lot
conpl et eGFFRri@nstill kdsengt tHeebapimgting of Ghé fga?r ewthen doaftees 0dnhdsneduntedt ipn 22 at

tinme t3. . In the exanple shown in 'igure, 3,.tags 2 and 3 are
t enpor ar isnEficiantly dorfg4 fo,go high, FF2 is set and it remains in this set state after the gap.

Figure 8 shows the circuit for the interrogator. The transmitter 110 produces a
reader rf continuous wave signal which is transmitted to the tags via the circulator 111
and the antenna 112. The tag signal is received by the antenna 112 and passed via the
circulator 111, to separate it from the fransmitter signal, to the mixer 113, which
extracts the low frequency code signal, and to the low pass filter 114. The mixers 113
mixes the tag’s signal with a portion of the transmitted reader signal extracted by splitter
118 thereby generating the baseband signal which is fed to filter 114. The outputs of
the filter is then amplified 119 and full wave rectified 121. The resulting signal is then
amplified and passed, via a divide by two circuit 125 to the microprocessor 126. The
microprocessor may interrupt the reader signal with either a short or a long gap, using
either the short monostable 127 or the long monostable 128, the AND gate 129 and
switch 130.

Referring to Figure 9 in a second embodiment of the invention the interrogator is
adapted to provide a double pulse wakeup or acceptance instruction and single pulse for
the mute instruction. The transponder is adapted to distinguish between the signals. In
particular, in the transponder the gap detector details circuit 68 is adapted to sense for

the occurrence of 1 or 2 “short” pulses of the same duration and to provide the Set §
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brdadcastﬁ §g4rute instruction 21 at tinme t3. Tags 2 and 3

instructed o tedne the random wai t cycl e by the broadcaslpcgfcligﬁ’@nss

di sabl e/ wake truction 22 ich o.dis blesta until it is
emoved SIS {%rfe"nzrs PRPEFUTTERCS f 3 PY ifLﬂ"g the Reset agbﬁlde%é qnsoqcHgrRnce of
successfqllgﬁ,lsecorrpl eted for tag 3 followed by tag 2 Figure 4 shows,

in outline, tag which nmay be used with the reader of figure 2 and figure 5
shows a tim ndt mlhgc amnfeduated)h@mccgatad by #idse skibled ém thiernr thg fusctibnalityeoft ag

| ud h 60 d ql.
CncL e s S kR Rl B Rl B i P 1
t t it
et i S a6 o B 8« L 1

D1 and D2>atteryconb| nation with a capacitor Cl supply the power for tag. The
oscillator is _dis nected,.fro the random wai t. .ti ne rator en either
FF1 or FF2 is PR ft%ﬁg léqdd’ °(‘§?%j'ﬁt§8§"?6‘t8 thert 38?‘#% ?‘@ EEQW"B‘H iy when
the tag igpaaMessed Hﬂlcﬁﬂgs i f fofPei ng
read succcégsful Sy nFF2 IS ?eﬁﬁ?‘oﬁn %g&ggt@#g&?&e%&%{hﬁﬁoﬁ oand in
the set sbdccbmetnuqﬁmnemcvlqslednmithmimutetahe/dragcemancn instectionsreior epample; ifg node.
When the i nit recei ves the reade nal be.in the set
state. Qi BT B pebepBhce. iicihie sEm MeglgBR <ot HlsTPRHARh Mol epaiter 63
to sel ects al, BN Fhsd@icAoHS RBObE PR MHIPAPs in the reader S@nAloR AR Byt OF
circuit 65 is able to detect the presence or absence of the reader 5| gnal

by neans thdseditetaptB®isand, if there is an interruption or gap in the reader

signal, the d ion,of. th det ect ot C|rcu i S_shown i.n nore
detail it gdpdhy houimetin e Hasdi, 7 abcaedlih it brnbbrdct HErs i 1|
set FF2 gpym a &h@pbnddp nﬁﬁaéaﬁteméshbscalxaﬂae Mistrhctions hutiip2all iksred@fe a

di sabl e/ wakeup gap fromthe reader is detected by { he gap detector which

sets FF2 trapspondensnans| passing eontrol do thedzdnspenden  Brofierablydghe mute instrudtion isandom
wait ti tor indicates (signal 75). the dof t dovvntothe
gl o' ol TraRRTed an o e R el o o S Pigh Sroshieq BREMSTERASED 1 o

nodul at € has recognised, a valid signal from the transponder. In one embodiment the first few

pulses in the signal from the transponder may have a unique shape or characteristic
thereby enabling the reader to distinguish quickly whether or not the signal received is

from the transponder as opposed to being the product of spurious noise.




transistor QL with the code. The logic circuit also inhibits the gap

det ect or cwomsisztdeor the tinme tag takes to transmt the si geadgpoklrzgguri ng
the countdown a nmute gap fromthe reader is received (passing control to
anot her transponder) the gap detectQLAIMS ches FF2 into the reset state,

t hereby di sconnecting the oscillator (signal 73) and pausing the countdown.
FF2 r emai lns Anjdemtificaionstystome@npiiiing anot her pul se fromthe reader is
received (the di el nake i i.sahl es._. control ling

t ransponder) . ﬁé&?éﬁjc‘forr %\gﬁﬁgﬁﬁﬁ?&gﬁm@& _glansdéngft he countdown unti |

ei ther the tramndponsealigi ofiatansporides)eath teasgndan didieding i ecgier i for
received. I f the reader 1ssues an apprqpriately tined disabl e/ wakeup
gap once re¢faving thedperica signaliagd 2 trangmitics &1 geaerating.d treyspondersiengbr free from

noi se or ls f : ' it | ap and

"t cat e HppEenidiaah AERASoein O kol el 5 S ShAEEP Uk bR, 1

gap occurifingddidtelpissdes £muteniastridtion, mbfisy all btheeativef traiv3poridetsdmidaradsinig si gnal ,

e.g. 5 clock pulse after the end of the code, logic circuit 64 (signal 71)

wi | resconieel torfhe (saidynigansponde; swighmwbcthe tnsed ot 13 apeeifigally |timed | s

reset, | ' s { . ' romthe field and allowi n

capact t orckiisEgRafld BF 8 TR Alng HindpBfiacr ’

-9- 2, An idehfificdtionssystein aecleisal in dlaim 1 hehdragearised ibehawhé edirel of f

after successful detection of the transponder signal, flip-flop FF1 and

swi tch S\P&Stﬂﬂﬁvo%éo%mlﬁeﬁédnmqt’loéloftherféi*ﬁfefﬁ’&“%lag. Figure 6.shows a

fl ow di agramfQr. | f athe st - L | qn;

The gap %ét ect‘%ﬁ 1%??%%?%5%%&@@ és%h%g\i/\lm%fir%ﬁ%tl)drug fé?@é@[céﬂ%édf lflgtg%e% g .rélﬁﬁén a gap
issues an acceptance instruction after the controlling transponder signal has been

successfully received by the reader.

4. An identification system as claimed in claim 3, characterised in that the
acceptance instruction comprises a modulation of the reader signal.

S. An identification system as claimed in claims 2 or 4, characterised in that the
modulation comprises a fotal interruption of the reader signal.

6. An identification system as claimed in claims 2 or 4, characterised in that the
modulation comprises a partial interruption of the reader signal.

7. An identification system as claimed in claims 2 or 3, characterised in that the
instruction is signal transmitted independently from the reader signal.

8. An identification system as claimed in claim 4, characterised in that acceptance
instruction uses the same modulation of the reader signal as the mute instruction.

9. An identification system as claimed in claim 8, characterised in that the
acceptance modulation has a different duration to the mute modulation.

10. An identification system as claimed in claim 9, characterised in that the mute
instruction comprises a short interruption in the reader signal and the acceptance
instruction comprises a longer interruption in the reader signal.

11.  An identification system as claimed in claim 1, characterised in that the

transponder includes a random wait timer which triggers the transmission of the

I
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transponder signal after a random wait cycle has been completed.
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appears mM&IAZP errogatlon (a nute gap), the output of D3 goes |ow. The
edge det ector Quit 102 detects a falli ng edge on the outReX/GBPS/AIZES whi ch

in turn regsets,FF The out ut of e 10Q then asses qu fromthe
osci | | at o 66 £8 igif’l’é“ St as gﬁ@ﬁ ‘{ Cg%ﬁ‘ntl Evr a“‘vgr
suffici en&mts?oﬁ@k@e&ruewm% iHSnitign beﬁ?@xt'kés%%% t@bﬁg?m §Ho]p : he gap

returns to high (the end of the nmute ga the counter 1s reset
is short,signa]rﬁherranliomwsltcmttoﬁmfddr@sp@mdmultmlthhve gone high. FF2 gets

conc 17 hC oA e AR LETR T BrbCBe Ay 6 bt o
Wien counjyg c}aé oP @ saRURInSEbridBr ﬁlﬂégtérféded%t Anyacfcérrta@% 11'1&11%0}? iQled Ej(jaxé S Set

and it remainsS In this set state after e gap. Figure 8 s
circuit fmaderhe interrogator. The transnttter 110 produces a reader rf
conti nuou

111 and b anbameigssiohiens BT aft L2 shale R b b oo and

passed vi [ r t t gnal ,
Lo the m ar “"?d@ e ?t‘%‘&atﬁ"é‘f‘é“tﬁ‘ﬁ“‘%?r B e e R 5 T he

| ow pass n‘eaﬂetrer 114. The m xers 113 mxes the tag's signal with a portion
of the tr ted reader si naI etra itter 118,t.here

oener at | ni neABceNEatey SHar. 4t okt P taractegiged SRabat: B s of
the fil te{anﬁen el yarafﬂﬂuté &l &én%p@rmér ts%tetaﬁarea ﬁl@@étbﬁﬁlﬁéh #&t-of ik, r esul ting

signal ist I"ified and passed, via a divide by two circuit 125 to the
m cropr ocbﬁssorAmzﬂcnﬁ[ﬂvetlm (sysipmozseslgunedmy dammd]r ,ugharadierised aidethatiifyjral wit h

th hor t r her, .t he sh taple 12 th
Fong. onoCEBPRe sibenyeR e T ipsiehch Betort iaf BegryapnHALE & BASPERATT (0
Figure 9 §pnd tﬁ@ﬁ@a@oﬁa@mﬁmﬁm@d Sorri @@sﬁtﬁﬁgtﬂmﬁsﬁ&;de%@ﬁam WOénd S

adapted to provi de a doubl e pul se wakeup or acceptance instruction and
si ngl e puthe earfdom whigcyalt.e i nstructi on. The transponder | s adapted to

GLSLLN B DR ER RS L SR RBR L o Ped P RRBRed, 92
_210_Sh0rt 'isfliek S8 Sdisdblinb € ik AiRicAU bRéT @Re %ﬁtrbmngr &xﬁsﬁtenaéie sigBhl has been
successfully received by the reader.
18.  An identification system as claimed in claim 17, characterised in that the
controlling transponder is permanently disabled by a disabling instruction.
19.  An identification system as claimed in claim 17, characterised in that the
controlling transponder is disabled for a predetermined period of time after the disabling
instruction is issued.
20.  An identification system as claimed in claim 17, characterised in that the
controlling transponder is disabled by the disabling instruction untii it is reset.
21. An identification system as claimed in claims 1 or 3, characterised in that the
transponders include local timing means.
22.  An identification system as claimed in claim 21, as dependent on claim 3,
characterised in that the reader synchronises the acceptance instruction with the local
timing means of the controlling transponder.
23.  An identification system as claimed in claiml, characterised in that each
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signal to FF2 on occurrence of 2 pulses and the Reset R signal to FF2 on

occurr encey@bs/d2iill se. It will be imrediately appre hose
skilled in the art the functionality of the tags and reade?t%ﬁg%&e)‘g%%:hl eved

in a numbgr OfArmJeBeﬁ@aafonstyém A%oaalﬁiearsalﬁy Jf%lﬁl@qsto ws&hs@a@m%e&ﬁ{' Vi ng

power from the reader sign powered by a small "battery.

a further enbdhhtMerquhw omthsgraasmdm is dnythe fofm pfian trxtegnaipﬂbnnient heving
read/ wite capa t?l b*l astructions sent fromthe reader to the

t r ansponder mi?a PRAIUGSm of coded i nstructions included in the mute

and. / or agceptaNCidentiidatiti { dysdi JSOtlatiédheclaith d4e chath@eARd &8 @aEept ance
instructions are in the formof interruptions in the reader signal, the

coded i nst r uctinstrustionsysept fromethereaden to the transponder tinrludecendied lsstgmabnsjef i ned
by those interruptio t he enbodi nents above the reader, on
recogni si ng t H&° @P%ﬁ@%b‘hﬁ‘&m‘gwﬁﬁt‘“}%m a transponder, inmediately issues a
muit e 1 nstyguct | idenifidafign §i{§terﬁh§‘€lﬁxrﬁé‘d in\cEaifnl BSGRPANELS whidh depéiient¢h cont r ol
to the transponder. Preferably the nmute instruction is transmtted as soon

as the reader clamoyshareeterissd mltmitmsvgcteomlsgm f{ﬂfmﬂ'@b‘ﬂﬁderyothhétansmd%ader
ne enbodi nent the

has recogni sed, .,a,val, e

first few pul ég‘%l ﬁ‘%"%dﬁgl’?}fgﬁhﬂnsf‘?"Sm‘{’%sd ﬁg CSR%B?C W&SF“ Whe a uni que shape
or charagheri {4 fdehﬁﬁée&f&i S5k ésnﬁainhﬂ meAsa! 25 @r Mt zrgwhaﬁc&ﬁh&k by

whet her or not the signal received is fromthe transponder as opposed to

bei ng the prodbatthemutsan/dregesptapice instructions are in the form of interruptions in the
reader signal, the coded instructions being present in the gaps in the reader

signal defined by those interruptions.
28. An identification system as claimed in claim 5; 6; 10 or 27, characterised in that
each transponder includes a gap length detector circuit for determining the length of the
interruption in the reader signal.
29.  An identification system as claimed in claim 28, characterised in that the gap
length detector circuit detects a mute instruction and pauses the random wait cycle.
30. An identification system as claimed in claim 29, characterised in that the gap
length detector circuit detects an acceptance instruction and enables the random wait
cycle to resume.
31. A method of identifying a plurality of transponders comprising

transmitting a reader signal, and

each transponder receiving the reader signal,
characterised in that on recognising a transponder signal from a transponder the reader
immediately issues a mute instruction, muting all other active transponders and passing
control to the said transponder, without the need for a specifically timed
acknowledgement to the said controlling transponder.
32. A method as claimed in claim 31, characterised in that an acceptance instruction

is issued by the reader after the controlling transponder signal has been successfully

received. -

ITLEEL
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-11- CLAI M5 1.
An identif i%ﬁt’?’ﬁﬁ“%yst em conpri si ng a reader pCh)GHIROIIBEI Ng a
transmtter (11) for transmtting a signal and a plurality of

transpondéds (A method asapltimeddnspdmddy; charagterdyedi indhatdthe grarsmissionrafake ver
for receivying the reader si,gnal and a fransmtter fo ener at j
trans pondgr:an%onaer Sﬁ'ﬁ‘g §V ,egdp {}ansponc%r 15 &ﬁgg¢g1@§teﬁﬁ5?pd;ogg Sﬁﬁicgf’t‘?a%é%ee“

transpondesmpleggd! from a transponder (1) the reader i medi ately
issues a nute instruction, nmuting all other active transponders (2,3) and
34. A method as claimed in claim 31, characterised in that if a mute instruction is

received by a transponder before it has begun transmitting its transponder signal, the

random wait cycle of said transponder is halted.

35. A method as claimed in claim 34, characterised in that the random wait cycle of

the said transponder is restarted by an acceptance instruction issued by the reader.

36. A method as claimed in claim 31, characterised in that if a mute instruction is

received by a transponder before it has begun transmitting a transponder signal, at the

end of the random wait cycle the transponder is inhibited from transmitting the
transponder signal.

37. A method as claimed in claim 31, characterised in that a disabling instruction is

issued by the reader after the controlling fransponder signal has been successfully

received by the reader.

38. A method as claimed in claim 31, characterised in that the controiling

transponder is permanently disabled by a disabling instruction.

39. A method as claimed in claim 31, characterised in that when a transponder

detects a mute instruction the random wait cycle is paused.

40. A method as claimed in claim 39, characterised in that when a transponder
detects an acceptance instruction the random wait cycle is resumed.

41. A method as claimed in any one of claims 31 to 40, characterised in the circuitry
on the transponder is in the form of an integrated circuit having read/write
capabilities.

42. A method as claimed in claim 41, characterised in that instructions sent from
the reader to the transponder include coded instructions incorporated in the mute
instructions.

43, A method as claimed in claim 41 or claim 42, when dependent on claim 32,
characterised in that instructions sent from the reader to the transponder include
coded instructions incorporated in the acceptance instruction.

44. A method as claimed in claim 42 or claim 43, characterised in that the mute

and/or acceptance instructions are in the form of interruptions in the reader
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passing control to the said transponder (1), without the need for a

speci fi caf)glogidaf@d 10  acknow edgenment to the said contr gidydshsniass

t ransponder, tﬁe reader issues an acceptance i nstruction after the
cont r ol | codpdt instreqiivns creirgg greaént hinsthio egaps sinctbe sreéder | spgmad alsfived! tyy those

reader, the acceptance instruction being a nodification of the reader

si gnal , IRITUptons. pdi fying of the reader signal being in response to and
just after successful identification of the controlling transponder
signal, and being for a period after 15 successfully identifying the
control | #hg t Aansmepmhder Sogipaisingt hexejver i meansf fori mecebangoa reader sigoalt er t han
the I ength of, the contrqlling transponder sé %nal : .. 2. An

i dentd f | HARSIRIRSIQR STIEARS o 0T transmitiingn, aciranspprder ¢ figpalc centpining data wWhich he nute

i NnStruct | . ri ' I Stl" ol An
i dentif | i:&a%ﬁlg%@fg@%p&ggp gjdgﬂ%r%gp?%&éﬂa}?aﬁg , fsshar ac?llerrnlogegtéarllsﬁmtl%egst t he
nodul at i gay ceediifiits tRiratrampaider résponsepsignals i response toleeceivignake readet he

modul ati on conprises a partial interruption of the reader signal;
and/ or t signalneharacterised in thatthg teansponder is proyidad; witl gontrad @sans svhergbyr C?me t he

reader signal... 25 .4 . Ident .11 gati on: Claal .Lh d ai
1, char otF2FPI0H 3puip ﬁnds(trufﬂg.l il the re{d?é\ﬂgib%h%!ﬁ&wgg%g@g dgﬁrlgrt] o%t \R/g?t t?lmrenr
Whi cfy t 1 hg0RfeSmiiftd dnidadbnffoP &5 Paks&d td B8d one tranbpobdenovidesut hoRedd frter a
randomwait cycle has been conpleted and, if a transponder receives a

?r,n(;t e nsspeuiﬂchbmtimﬁ;aclmiwledwgwbemlhe said nentrallingiyanspordgisponder signal, the
randomwait cyc 0 aid tr d s .halt d/ th d '
cycl e o ¥ne. Adpapsbonder & o etarLe aBrmar Ead e obfe It om !

I NStruct{0m s Ssdtr RémiphiSes” £ 8Rulation of the reader signal and the transponder has

detection means for recognising the modulation.

15 47. A transponder as claimed in claim 46, characterised in that the control means of
the transponder can detect an acceptance instruction in the reader signal after the
controlling transponder signal has been successfully received by the reader.

48 A transponder as claimed in claim 47, characterised in that the acceptance
instruction comprises a modulation of the reader signal.

20 49 A transponder as claimed in claims 46 or 48, characterised in that the
modulation comprises a total interruption of the reader signal.

50 A transponder as claimed in claims 46 or 48, characterised in that the
modulation comprises a partial interruption of the reader signal.
51 A transponder as claimed in claims 46 or 48, characterised in that the instruction

25  is signal transmitted independently from the reader signal.

52. A transponder as claimed in claim 48, characterised in that the acceptance
instruction uses the same modulation of the reader signal as the mute instruction.

53. A transponder as claimed in claim 48, characterised in that the acceptance
modulation has a different duration to the mute modulation.

30 54. A transponder as claimed in claim 48, characterised in that the mute instruction
comprises a short interruption in the reader signal and the acceptance instruction

comprises a longer interruption in the reader signal.
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5. ° A method of identifying a plurality of transponders (P}: 2, 3)
conpri si ngWo 98/52142 transmitting a reader signal, and PCT/GB98W1385 each

t ranspond (1 I\ t r raSi . .
recogni si % a 9%5%8@’2%&*%@%%‘5&? rﬂ%ﬂ]dog ctlégﬁgf’oslotnodsé?' ?%areacFeégﬁder!w(?@%)etRXS
i mredi at efrahsposdeeSinoluded @ rdhdbinU Maitotimerishicly tefgerotthe riradginiséiont bAnmPonder s

(2,3) and passing control to the said transi)é)nder (1), without the
need for tanspeaderisigapl afteraraniom wait cyelr haswessgempiated-o t he said control | ing

transpondgr, the, reader (10), . ssuing an cceptange, instructi on after
the cont 181 i 8 PRI el Halh 5. sharpdERell B e i 3 ratiiei oy oy
the readefecéitey a rhite iRGARADADERE NShds hﬂ'ira!ﬂ@:hiﬂn%af%sﬁétﬁﬁ? ispaRfthé he 10
reader signal, the nodifying of the reader signal being in response to and
j ust ?ftatand%m_walt m&:@ff dj_ran;pmder i‘mh?;ed.on of thef clolnt rolling t_ransp(r)]nder
signal, a ein or peri.q . .after successfu i dentifying.the
controll iﬂg t rén %Haﬁrsﬁsﬁﬂm"dtlﬂe"lﬂg}% chyfa W?Edﬂﬁitﬁﬁ the rm&%ﬂo‘g@ r than
the Iengtdlyopf of i Eé?@ttfaﬂéﬂdnﬁgr fsrx%%ﬂed‘ggransé&@?ﬂance instractiopPissued By the
transpond€r conprising receiver neans r recefving a reader signal,
transm ssieadernmeans for transmtting a transponder signal containing data
whi ch i dentifies, the GElran ponder wher eby inﬁﬁ?,set of transponders

SRY 1

(1,2,18), 18w of trgisponder as qlaimed 3B fdRIms Sorahardcigrisad dn that; the ira vikr

response §j ' : Y : j t he
" esponee A8 i SBEARNNE L Ak Stin it of RO T
nmut e i nstyguct i Anrdr3périRr a6 akimed Iif HiMim §6,! chagdcterRed IR ABRARE @hsddnd wdie set
but one are nuted and control is passed to said one transponder,

wi t hout tayelerafdhe said transponder igpesetiafier a predetermingd simerftimgigenent to the said

control li transponde t he .cont.rol, . neans. bei.ng, responsive t.o a
modi 11 caifon ob FHEPOLEh @ laified in flpim, S5 pHRrRtEStised i iR e tanspogpés o
respqyse reéeiedl a hfté HHAABESHh berokd 'R HiB Befivf bty h RRAnSRAAESY sighsiD@e the
25 nodi fication of the reader signal being in response to and just after
successf dtansponder iisiémhibitéd: fono transmitting theatranspanidar signbl ¢ithg endrofaitheer i od
of time shorter than a length of a t ransponder transm ssion.

7. A F?%‘i?é’bb"ﬁ&é’?’c s claimed in aim6, characterised in that the nute

instructigin A transponder as claimed in claim 45, characterised in that the controlling

transponder is permanently disabled by a disabling instruction from the reader after the
20  controlling transponder signal has been successfully received by the reader.

62. A transponder as claimed in claim 45, characterised in that the controlling

transponder is disabled for a predetermined period of time after the disabling instruction

is issued.

63. A transponder as claimed in claim 45, characterised in that the controlling
25 transponder is disabled by the disabling instruction until it is reset.

64. A transponder as claimed in claims 45 or 47, characterised in that the

transponder includes local timing means.

65. A transponder as claimed in claim 64, as dependent on claim 47, characterised in

that the reader synchronises the acceptance instruction with the local timing means of

30 the controlling transponder.

I |
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30/ fromthe reader conprises a nodul ation of the reader signal and the

t r/ansponderw@as/s2142  det ection means for recognising the noHolaBsgm3ss he

control neans of the transponder can detect an acceptance instruction

in the redfer ) yansponflerss claimeddmanoeng efeltimsdSgo ddecharacterised in that the

13 N signal h been cecessfully received by the reader., and

t he acceptcgﬁgléryi%#%uﬁﬁsgﬁgder 15 m%’%ﬁm Pgélg 13{8% SHGUHhEENg AR WEilfer

si gnal . capabilitiesS. A transponder as clainmed in Claim?7, wherein the

nodul ati on conprises a total 5 interruption of the reader signal or the

nmodul at i o7conpk iteaaspandpen as ickdimed tiw claigpt 6Grchafactanised in that ingtadtionsisgmtal , or

the ingtryction is,si | . transm t.ted, i ndependently fromthe, reader

i gnal s trom 8 refadt 8" wandbandirinis PofRRinatgictiot iRhoratek i he e

conpri si ngndifeRbner neans for 10 receiving a reader signal, transm ssion

means for transmtting a transponder signal cont ai ni ng data which

i denti fi e$8t he A tramspoodetes cldumed iryclaim 66 setlanf 67 whapdepdadent on claim(47,2, 3) ,

two or nore transponders may transmt their transponder response signals in
g}ﬁ%t%s‘

response charagiersed; 1 BY sent from theggader &o thectsanspondes inglydesspded
recogni si ' | ' L eader signal, all active
transpondg&%gﬂffg&i%sﬁgc%rg?rag'gpﬁ%&ﬁg&%&%&%&gﬁéﬁ 15 control. is passed to

sai d dhe 6pansponaiesponderabolaimédin cleiabT o 68 chfrestefiteddh khat tHeRste and/or

acknow edgenent to the said controlling transponder, the control neans
bei ng acceptance instructions are in the form of interruptions in the reader signal, the coded

instructions being present in the gaps in the reader signal defined by those interruptions.
70. A transponder as claimed in claim 50, characterised in that each transponder
includes a gap length detector circuit for determining the length of the interruption in
15  the reader signal.
71. A transponder as claimed in claim 70, characterised in that the gap length
detector circuit detects a mute instruction and pauses the random wait cycle.
72. A transponder as claimed in claim 71, characterised in that the gap length
detector circuit detects an acceptance instruction and enables the random wait cycle to
20 resume.
73.  An integrated circuit for use in a transponder, comprising receiver means for
receiving a reader signal, transmission means for transmitting a transponder signal
containing data which identifies the transponder whereby in a set of transponders, two
or more transponders may transmit their transponder response signals in response to
25 receiving the reader signal, characterised in that there is provided control means,
whereby on recognising a mute instruction in the reader signal, all active transponders
in the set but one are muted and control is passed to said one transponder, without the

need for a specifically timed acknowledgement to the said controlling transponder.

30
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resbonsib dification of the reader signal for ceasj 1 SSi on
of the %V(t)gygzgg%nse. signal in response to the nodificati gﬁ’glg“,lﬁ?zﬁlé% eader
signal, ghe npgi {rtegrhie@ncifthit as claindtiein eRUAT735iharktepietd én ithatr e paaee t o
and just after successful identification of the 20 transponder and bei ng
for a peinstuctgn fiom thedeadar eqmprisgs % mpdylationgof thensepdatistgnal and the

transm ss§j i . A reader (10).¢ isi,ng.transmtter neans for
transmt ﬁt%atgﬁ clxrﬁgxép?%cﬁg)eé%qngﬁ means ?org%c ﬁéfsu%gﬂéhngg ¥Plone trans ponder

(1,2,3) g5 a Anitepieed dirchie s clamed 94 REimt 7AnHRABEE e | thal@le E6@PSM t 1N
response to the interrogation signal and receiver neans for receiving a

r espdnsemeagnef thercirauit canadetqsd anl@cceptanee ésyruction Bcthgrreaden gignalt afiersthender
signal from ..., t he trans der the re roi iately jssues a nute

ot ot POoLling traRsPaRdS SRl b berd, Sicotss R e UEtNALE cadeR o bas e ng
control saiagh ikt SRkt as\¥id; 1 b {

i med s kot Lol RparcHeasMdiltin iy 15 thatdblered REGA e Bboobrance

modi f yi nipstrbetic®comprisesie mozinfatiah of theireallec signalt hat a val i d code of the
controll png tranéﬁonder has .been recei ved b he reader, the nodifying

. . y .
of the ré&hder AS dsgratsd; fiscyih aseclasnade iR oclaimy j7@scharacterised in that the
14 f ' ol | d | he it ransponder and being for
a pelroi odmggﬁl%ﬁ{’r%ég&ﬁgﬁ?%ra% ﬁgﬂ’?a pfé’ﬁfgi? E{h%;} e%{e{ %@ﬁ%lbonder transm ssi on.

78.  An integrated circuit as claimed in claims 74, characterised in that the

modulation comprises a partial interruption of the reader signal.
79.  An integrated circuit as claimed in claims 46 or 48, characterised in that the
instruction is signal transmitted independently from the reader signal.

15 80. An integrated circuit as claimed in claim 75 or 76, characterised in that the mute
instruction comprises a short interruption in the reader signal and the acceptance
instruction comprises a longer interruption in the reader si gnal.'

81.  An integrated circuit as claimed in any of claims 73 to 80, characterised in that
the circuit includes a random wait timer which triggers the transmission of the

20 transponder signal after a random wait cycle has been completed.

82.  An integrated circuit as claimed in claim 81, characterised in that if the circuit
receives a mute instruction before it has begun transmitting a transponder signal, the
random wait cycle of said transponder is halted.

83.  An integrated circuit as claimed in claim 81, characterised in that the random

25  wait cycle of the said transponder is restarted by an acceptance instruction issued by the
reader.

84.  An integrated circuit as claimed in claim 81, characterised in that the random
wait cycle of the said transponder is reset by an acceptance instruction issued by the
reader.

30 85. An integrated circuit as claimed in claim 81, characterised in that the random

wait cycle of the said transponder is reset after a predetermined time of time.
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WO 98/52142 PCT/GB98/01385
86, An integrated circuit as claimed in claim 82, characterised in that if a

transponder receives a mute instruction before it has begun transmitting a transponder
signal, the transponder is inhibited by the circuit from transmitting the transponder
signal at the end of the random wait cycle.

5 87.  Anintegrated circuit as claimed in claim 73, characterised in that the controlling
transponder is permanently disabled by a disabling instruction from the reader after the
controlling transponder signal has been successfully received by the reader.

88.  An integrated circuit as claimed in claim 73, characterised in that the controlling
transponder is disabled for a predetermined period of time after the disabling instruction

10 is issued.

89.  An integrated circuit as claimed in claim 73, characterised in that the controlling
transponder is disabled by the disabling instruction until it is reset.

90.  An integrated circuit as claimed in claims 73 to 89, characterised in that the
circuit includes local timing means.

15 91.  An integrated circuit as claimed in any one of claims 73 to 90, characterised in
that the integrated circuit has read/write capabilities
92,  An integrated circuit as claimed in any of claims 73 to 91, characterised in that
there is included a gap length detector circuit for determining the length of the

_ interruption in the reader signal.

20 93, An integrated circuit as claimed in claim 92, characterised in that the gap
length detector circuit detects a mute instruction and pauses the random wait cycle.

94, An integrated circuit as claimed in claim 92, characterised in that the gap
length detector circuit detects an acceptance instruction and enables the random wait
cycle to resume.

25 95, A reader comprising transmitter means for transmitting an interrogation
signal to at least one transponder at a time when at least one other transponder may
transmit in response to the interrogation signal and receiver means for receiving a
response signal from a transponder, characterised in that on recognising a transponder
signal from the transponder the reader immediately issues a mute instruction, muting all

30  other active transponders, and passing control to said transponder, without the need for

a specifically timed acknowledgement to the said controlling transponder.
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96. A reader as claimed in claim 95, characterised in that the mute instruction
comprises a modulation of the reader signal.
97. A reader as claimed in claim 95, characterised in that the reader issues an
acceptance instruction after the controlling transponder signal has been successfully
5 received by the reader.
98. A reader as claimed in claim 97, characterised in that the acceptance instruction
comprises a modulation of the reader signal.
99. A reader as claimed in claims 93 to 96, characterised in that the modulation
comprises a total interruption of the reader signal.
10  100. A reader as claimed in claims 93 to 96, characterised in that the modulation
comprises 2 partial interruption of the reader signal.
101. A reader as claimed in claims 93 to 96, characterised in that the instruction is
signal transmitted independently from the main reader signal.
102. A reader as claimed in claim 97, characterised in that acceptance instruction uses
15  the same modulation of the reader signal as the mute instruction.
103. A reader as claimed in claim 97, characterised in that the acceptance modulation

has a different duration to the mute modulation.

104. A reader as claimed in claim 97, characterised in that the mute instruction
comprises a short interruption in the reader signal and the acceptance instruction

20  comprises a longer interruption in the reader signal.
105. A reader as claimed in any one of claims 92 to 104, characterised in that the
reader transmits the mute instruction as soon as the reader recognises, or there is a high
probability that the reader has recognised, a valid signal from the transponder.
106. A reader as claimed in any one of claims 93 to 106, characterised in that the
25 reader is adapted to distinguish the first few distinctive pulses in the signal from the

transponder as being a signal from a transponder.
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