Transm tter/ Responder Systens It is known that a signal transmtted from
first apparatus can cause second apparatus to transmt a signal recei @ﬂ;t:1
by said fi.rst apparatus, so as to 5 enable said first apparatus to detect

the presence.of said second apparatus. In the follow ng description,
referenceus\}mde to signals. Any such signal_can be enbodied in any

suitabl e (s). Any such signal can travel or be conveyed in 10 any (*
sui tabl e r(s). Physi cal conveyor neans (e.g. a transnission line or *-
wavegui de) n Danseckter Mespindés ydtaesessary to provi de physical

.conveyor means when a signal is a wave that can travel through optional

space separating recetvas remwn f tbata sosigaadf thaesmabeedlFram gfiwbsén a
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conponent of a trapsmttable s S2 conprising carrier frequency f2 and
code; (c) Ioglsa'ffpea%ec?tb %rg‘? ‘si gnal S2 to be in mathe- 25 mati cal

relationship with spgnale Sé',a §110820 deUls pUIRANS FORBELALRO] |hagelto

| east one menory neans, rogr’ammed Storing or
storing said coten¥ts) %ﬁYl%ﬁEﬂ %#Eﬁﬁbd%ﬂ%tW%nemﬁgﬁéeﬁoinnéﬁﬁléPﬂﬁQbGG

said carrier comEgespf SArgﬁaéue?rZ sidea 10EEhatiraReleidyy wddesn¢eREHOlinOf
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not necessary to provide physical ccnveyor means when a
signal is a wave that ‘can travel through optional space
separating receiver means from a source of that wave,

15 e.g. when a signal is an eléctromagnetic wave of radio
fregquency.

A first aspect of the present invention provides a
responder, comprising: _
(a) receiver means for receiving a transmitted signal
20 S1 comprising a frequency f1; ‘ '
(v) generaﬁor means for generating a carrier frequency
f2 of a carrier component of a transmittable signal S2
comprising carrier frequéngy f2 and code; ’ iﬁ
U (¢) logic means for enabling signal S2 to be in mathe-
25 matical relationship with 'signal S1, said 1logic means
comprising: | ' _
(i) at least one memory means, adabted to be
programmed for storing code, or storing said code,
(ii) at least one modulation means for modulating
30 said carrier component of éignal S2, the modulaticn
being under control of at least a portion of said
stored code, such that signal S2 will be in coded
mathematical relationship with signal S1, |
(iii) at least one clock means for providing at

35 least ones clocking signal for enabling or disenab-



ling access of at |east a portion of said stored code to said at |east

one- nodlul ati on neans; and wherein said.at | east one nenory neans is d
to-be programred or reprogranmmed with said code by receiving 5 at le e
proYyranmi ng signal to be provided by non- phy&ieal |inkage between sai
responder and at |east one soufce of said at |east one programm ng signal,
said*at | east one progr ammi ng signal conprising code to be routed to

sai Fat | east one menohyNBeARCesd Rft8tpriRAste 20 PLiPNst Of eFadddeStated
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receiver/transmtter i dent g e-preésence of sai responder
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signal Sl to aly l%%i §%r§g|god§sponder A third aspect of the present _
I nvention provides an entfication or security system conprising: 30 at
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circuit, e.g. for pregediand pl 2t ich PES HIRLR" ' A d Sl Os o be
15 put. Said responder can be utilised in any suitable
application(s) for at least oﬁg purpose. One example of

a purpose is for a receiver/transmitter for identifying

the presence of said responder. Another example of a

purpose is when said responder is a temporary store or

20 register of information. A further purpose is when said

 responder is a transducer.

A second aspect of the present invention provides
apparatus comprising: | |
at least one responder according to said flrst aspect of

25 the invention; and
transmitter means for transmitting at least one signal

S1 to at least one said responder.

A .third aspect of the present invention provides an
identification or security system, comprising:
- 30 , at least one responder according to said first aspect of
the invention; or at 'least one apparatus according to
said second aspectiof the invention.

Any feature of the first and second aspects of the
present _invention can comprise at least one discrete

35 component and/or at least one integrated circuit, e.g.

for processing ét least a portion of data for and/or




-3- provided by at |east one of those features. For exhnple,
responder_can conprise a single integrated circuit that can process at

tion of data for and/or provided by said features.
circuitry is 5 convenient fog -a battery energised
Sai d responder.” can conprise at | east one m croprocessor for

§aid
CMOS
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at | east éOpoﬁtnsheo#n§asla§€6reareaaé Said at |east one menory means can

be adapted to retai tored .code (unles
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means can be en at eter

Slgnal S1 c¢can comprise a carrler contlnuous electro-

15 magnetic wave, e.g. such a wave that has a radio fre-

quency or 1s laser generated. Alternatively,
can comprise an ultrasonic wave. In general,

can be embodied in any suitable manner(s).

signal S1

signal S1

Preferably,

signal S1 ‘contains code to which said at least one

20 memory means can respond.

At least a portion of code from a coded 31gnal S1,

or from another source, can be utilised for providing

said at 1least one memory means with storable code,

and/or for modifying at least a portion of code when

25 already stored by said at least one memory means, and/or

for replacing at least a portion of said stored code.

Said at least one memory means can be adapted to retain

stored code (unless said stored code 1is

deliberately

'purged from said at least one memory means) for at least

30 the usable life of a limited life source of energy for’

energising said responder, e.g. a battery, capacitor, or

supplies to a fuel cell. Said at least one memory means

can be adapted to warn when at least a predetermined

portion of any said life has expired.

35 In general,. transmitted coded signal(s)

serve various purposes, e.g. as mentioned above.

S1 ean

Trans-

mitted coded signal(s) S1 can be used for programming



portion of any said life has expired. 35 In general, transmtted
coded - signal'(s) S1 can serve various purposes, e.g. as nentigned\above.
Trans- mitted coded signal (s) S1 can be used for programing - said at
| east one nmenory nmeans with at |east a portion of initial said red code.
In general, any signal received by sai- f&t-1east one nmenory neans so’as to
prowi de sai d at | east one nenory neans with stored code 5 is a programm ng
si goal . Transnitted coded signal (s) Si can be used.in |nterrogat| n
responder, or in 8ai®l ahgleasbspRmdAReneRy iBRAENT it AppaagtuL &Jd%nng

transmtted codedgsgi ﬂﬁﬂﬂéi §41d Fotoedngdds .. t N g’eﬁe&ralp,gaatnyorslmlenabl e
said at | east one nodul ati.on to enabl e, disenahl e, E'?‘eo
ans.
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sensor 25 apparatus of Si can provide co nal (s). S1 arter .
said initial storéﬂgﬁ%es%asd%h% Jetégs%ﬁldtkéﬁ reactighe TR DestiS

figst transnmi t t er THR8Sa CAOsPEndDE O Of DT Wﬁg&tabl&ram/w d8nidrg or
r epr ogramm ng of alLe IJrqondgr can be carried out at e.g. a factory or

Said generator means can be embodied in any
15 suitable manner(s), e.g. comprise a programmable divider.

Said at least one memory means can be adapted to
receive at least one initial programming signal
providing at least a portion of said stored code. Such
a signal can come from at least one source not part of

20 - said responder, and/or from at least one source that is
part of said responder. For example, first transmitter
means for transmitting coded signal(s) S1 can provide
initial said stored code; and second transmitter means

i (e.g. part of a base station or other suitable sensor

25 apparatus of signal S2) can provide coded sigﬁal(s) S1
after said initial stored code has entered said at least
one memory means. Said first transmitter means can be
programmer apparatus. Preprogramming'or reprogramming
of a responder can be carried out at e.g. a factory or

30 service facility, or at a location of use of the
responder, by utilising e.g. suitable coded signal(s) S1.

Said at least one memory means can comprise a
plurality of memory sectioas each addressable by a
respective one of a ﬁlurality of address lines to said

35 generator means. Said plurality can be an even or odd
number, e.g. 3. It will be appreciated that said
generator means is reprogrammable depending on the



- 30 service facility, or at a location of use of the responder, by

utilising e.g. suitable coded signal (s) S1. Said at |east.one nenory neans
can conprirse a plurality of nmenory sections each addressable by a-

respect’ii\k
Sai d pl 4’ ty can be an even or odd ndnber, e.g. 3. It will be appreciated
that sai{ generator neans is reprogranmmabl e depending . on the = -5- N
effect (s) of sghdeat(Lgagk 202amREUAELLRNHBAASauPALIchofisGngbans can be -

adapted for enabling o I'senabl Ing-access of any sald programm ng signal
to said at |east ong RBRNDbYiBEABENsSEkLA begaaaﬁeaasf@@nehsbiiﬁfae£ed for

epabling or d! enablgfggaccess of at Ieast,algortlon of sai,d sfored code to
signal S2. Sai #FEHRC-NBANSCERRScBAPTEeSPAf | BHSSERMTIBE AREHS, &og.
program del a?/ saadsatcmaagtr oneamembeygmeahsl easaidnkopiioamgansuoharpe gate
means, and o] S . Sal | [ means
for ol ook ng SAPAPEEE; gt 8RR ipHopY ESsGBTEHE, REP-FBTRY BF TapSt

provi ded as i npuporsioni dfasaidastovad aeder ponsignadr82routed to
respective ones of input_section(s) of said at |east one nenory_neans.

Sai d clock means 155848 pPEIFJIBCINGNGARSIORBTASE| YARLOBSr CPRETPI ng sai d

cl ocki ng. That mpeAYil, SeQB.CpPoReameapRAyi Meahs,0pblAREr MeEAs! (§4g.€a8 S3
can correspond t0-§r-be godglatlon gg's nndgéated S|gnah S4. é sour ce of
signal S3 can B&2Har PUGr OSPERY CRUPLSEY » BT 8° r BERBRAePRAFPLRGENEGABF - any 20
said carrigp componggs o oanccheghomBANELlEBY e Pk hg 0Lgal er than

t he maxi mum frequency~of “sai d Cl'ocki ng of “said at "Teast one neENdDry neans.
Gating to enabrdogkingseaifl| atclearitngneaneBeryr Berusdsughafpaguitamse

manner (s), e.dofbia8atl freviasit b¥ ¢APLL $bNgadl 3% 1b8aSt opeenbhBrgat e.
Signal S4 can be . . - . .
méans are routed to respective ones of input section(s)
of said at least one memory means. Said clock means
15 can provide signal SSIas a signal'for providing said
~¢clocking. That provision can be responsive to optional
signal S4, e.g. S3 can correspond to or be modulation of
a modulated signal S4. A source of signal S3 can be
part of or not part of said responder. Frequency of any
20 said carrier component of an electromagnetib wave S1
can be greater than the maximum frequency of said
clocking of said at least one memory means. Gating to
enable or disenable clocking can be provided in any -
suitable manner(s), e.g. by gate circuitry comprising at
25 1least one AND gate. Signal S4 can be -
generated in or otherwise provided to said responder,
e.g. as an optional input to said responder.
Transmitter means can transmit signal S4. ' Signal Si
can be a modulated signal.

bne of a plurality of address lines to said 35 generator neans-



generated in or .ot herw se provided to said responder, e.g. as_.an optional
i nput t,0 said responder. Transmitter nmeans can transmt signal S4. Signal

S4.can be a nodul ated signal . -6- Logic nmeans can conprise suitable~gate
circyttry for any said purpose of said |logic neans. Said gate ci rcu.‘s
preferably adapted to be partly control able by at |east a pluralityo
sigral s derived 5 in said responder fromsignal Si, wherein: (a) a first
derMed signal fromcoded signal Si is a derived frequency derivative of a
carrier frequency of tHamgit GeaNsSSEana/QUPELss Sudsallaespbedcirgiatryrom
that coded 10 forS HIR} SHlid Sp | @t i 90idr Dopibabeshgnal . Said gate
circuitry can be adapfed’to be part contr |-3¥ible bétah east a E tion
of signal S3 re&@ih@aFoITeNHEY By PLedegabiy PARRTEERy tOFBE BR ﬁ)ye,
“said gate circuitrgomanllabde3 bynptt deasdclh paspedtityeby Edgnibssdedifedst
and second deri eq_fis%r}_%‘l ?eas% nf - ?x%@lalsi?ﬁélagq apL,auLpyt for addressing
said at |east oOne nmenory means. Said gate Circurtry can enable said access
to said at |east one mdory andimst dexivedasigaed dredngodedi sdansigia

provi des data input to jsAif @iriheASifreleeddy B yakBdBS ofaRdcargnalr S3
provi des clock pul ses to said at Ie%zélone nme gg'neaas so as to enable or .
R0 T84ty t 5 o

dis- enable entry of tHICWEELYi S3E Rea nmenory neans. Signa
S2 can be higher in fre@jenay sehandsidgrdlved3 signafiafeoanyhathendedi t abl e

o ELLCSR WA 25 = dllerchy 3 UM Rk SRS igptan co i oe
respective carri eSadshgatencineug tryr cegudecpdeptedr #opbet pastdur epaitrol-
coabi nuous el ectr gble by at least a portion of signal S3 receivable
optionally by said gate circuitry. For example, said
gate circuitry can have 3 inputs, each respectively for
15 said first and second derived signals and for signal S3;
and an output for addressing said at least one memory
means. Said gate circuitry can enable said access to
said at least one memory means, such that said second
derived signal provides data input to said at least one
20 memory means; and signal S3 provides clock pulses to
said at least one memory means so as to enable or dis-
enable entry of that data into said at least one memory
means. Signal S2 can be higher in frequency than
signal S3, or have any other suitable relationship with
25 signal S3.

Said mathematical relationship can comprise at
least one variable. For example, when each of signals
S1, S2 has a respective cérrier component (e.g.
frequency of a respective carrier continuous electro-
30 magnetic wave) and a respective code component (e.g.

- modulation of said wave), signal S2 can be varied by
changing the frequency component and/or code component
of signal S1. Preferably, change in the code component
of signal S1 produces change in the carrier component of

35 signal S2 (e.g. change in frequency of a carrier
continuous electromagnetic wave). In one example, signal
S1 has a carrier frequency f1 modulated by code, signal



30 magnetic wave) and a respective code conponent (e.g? nodul ati on of'said
S2 can be varied by changing the frequency conponent and/or

. wave), .signa
code ¢

YN frequency of a carrier cont

nent of signal Sl. Preferably, change in the code conponhent of

produces change in the carru;r conmponent of 35 signal S2 (e.g.
nuous el ectromagneti c wave). |In one

signal Si has a carrier frequency f1 nodul ated by code, signha
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for instance 31mple binary code, or ASCII code (i.e.
Amer;can Standard Code for Information Interchange), or
BCD code (i.e. Binary Coded Decimal arithmetic). It
will be appreciated that said modulation can be provided
in any suitable manner(s) dependent on the nature of the
codes. Preferably, said modulétion comprises any suit-
able pulse modulation. Pulse modulation can conform
with any suitable waveforms required for signals S1, S2.
Examples of pulse modulated signals S1, S2 are digitally
modulated carrier continuous electromagnetic waves in
the bandwidth 120 to 144 Kilo Herz. Any suitable band-
widths can be utilised and will depend on local
licensihg authorities.

_ Séid transmitter means (d) of said responder can be
adapted to transmit a signal S2 containing at least one
predetermined portion of the electromagnetic spectrum of
frequencies. Signal S2 can comprise a continuous
carrier electromagnetic wave (see above), e.g. such a
wave that has a radio ffequency or is laser generated.
Signal S2 can comprlse an ultrasonlc wave. In general,
signal S2 can be embodied in any suitable manner(s).

Signals S1, S2 can be transmitted for any respec-
tive period(s) of time. Preferably, generation and/or
transmission of signal S2 is in time phase with
reception of signal S1. However, it is possible to



Sai d transnitfet means ?d) of said responder can be adapted to transmt a
signal =S2 containing:at | east one predeterm ned portion of the

el ectromagnetic spectrum of frequencies. Signal S2 can conprise a y
continuous 30 carrier electromagnetic wave (see above), e.g. such a
that has a radio frequency or is |aser geferated. Signal S2 can conpri a
ul tf"asoni ¢ wave. I n general, S|gnal S2 can be enbodied in any suitable

mantér (s). Signals Sl S2 can transmtt f any spec- 35 tive
period(s) of ti mPT PR § %@l gﬁ&Fgr°P?aﬂ§ﬁF§sion of signal S2
Is in time-phase with pt| f .signal .31. er to
-8- provide signal %ﬁ %éﬁq? ST 8% %aé?aﬁpgéggﬁuPeSS%naéPBgig ?ﬁy
appar at us can conﬁmntabkﬁnﬁnansduﬂag meansd foer resgAyingr signailvBigosi gnal
S1 or transm i ng-j] %O A docer TRARARES 1WBbhskARMNWE11 Oknown

dealing with rece |on or padgation of electiro- magnetic waves, or
reception or éﬁoﬁgﬁf nReeddics. §r BF@E@&?@&PPleftF§ﬁ§HH€Ers)

Sai d responder orméghettﬁpwﬁs;s dra&ee:@@m.meoat p&‘@@&@a&ﬁlenr adi abaic(for
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cores) for signalsaidl ac¥ialang a pluriaad tyoes h@maugnéle g4. ahabéray)
responder S recelver %? %Pd transnoitter.

respective tuned %4t Q§m &@dw&F%ﬁﬁFFQegin°%e385ngioFﬁéﬁaFn any

sui tabl e man- terlstlcs (such tunlng can be controlled in any suitable
manner(s), e.g. by utilising said logic means). As an
15 example, theré can be a respective radiator for each
signal S1, S2, S4, for instance respective wire coils
(on ferrite cores) for signals S1, S2, and a printed loop
for signal Si. | |

Said responder's receiver means and transmitter

20 means can comprise respective tuned circuit(s). Said

tuned circuits can be controlled in any suitable man-
ner(s), e.g. by utilising said logic means.

Said responder can compriée_display meaﬁs for
providing at least one display corresponding to at least
25 a portioh of at least one said signal. Said display
means can be controlled in any suitable manner(s), e.g.
by utilising said logic means.

Said responder can comprise means for changing at
least one of the following parameters of said responder:
30 receiver characteristic(s); reception time(s); |
transmission time(s); transmitter characteristic(s).
Said changer means can be controlled in any suitable
manner(s), e.g. by utilising said logic means.

Said responder can be utilised e.g. in an
35 .identification system or security system, e.g. for
access control, stock control, identification of



ner(s), e.g. by utilising said |ogic neans. Said responder can, conprise

' ans for providing at |east one display corresponding to at |east
25 a pgo of at | east one said signal. Said display neans ‘can be

n any suitabl e manner(s),~-e€g- by utilising said |ogic neans. *
‘Sai d regpopter can conprise neans for changing at |east one of the

fol l ow ng paranmeters of said responder: 30 receiver characteristic(s);

reception tineirgividuaki 63idn Muman s )aninahs 0T tehietaracter i s binge o

Sai d changer npangh&ansd2, C&Naﬂ'%hicm@)w Ss’éi@%@bzlb‘@ﬁt[@f (Sdn Kade DY
utilising said |o i ¢ means. Saldre ogesr can be in an 35

i denti ficati orfFBAGER OTS'e%)?RF:Hgs%/ e R %c%%s 12 0FRED| OF st ock
control, identdifferern times. 9 $ail vt d deig.erables sigmal ,SDrtobj ect

- for instanc esp. Y

capaci ty 1 Sior HAgSF cehdtafbded Gt ioRlor, SElCLd SRR CRE O Ge ®

Sai d stored cosmidregspendegndiuissthat ccharacterigatidrrentkdentifbn or .
uni que identifdoafdPne M @é"éhéx?%é@ rehdiiiddada fdas854 &L | SGdd On or

identifi- cation can be changed Dy changing said stored code. Sai d signal
S2 can be sensed bysatd | aprm SIS Me r@éﬁ@ed I8y G5 ENSHE t B Ss SragloPe

enbodi ed in an swt a§’l ‘ﬁ e manneré%% g% %‘fcr te a aratu or as
com ponent (s)BH SppdtathsS 1IN 1§ %ﬁﬂ) Ti 15 tuat I‘%a%‘tu
responder Hhd atlé¢ esavinemnis bensag. rmr&lmetm apparatus. gr as coient i ty or

security Syﬂﬂn@n@(%)a %%ﬁ# %lﬁ%gs%@&é:‘?@&e&ﬁ%aé{ SO as

to 15 respon ast one responder al d
sensor means ckf@dle %p‘f%ﬁ?@@?ﬁ o%l'éksa"élalt%?SEaW@ SRERIPT MRSFIS CRAFL oY i s

and/ or be ada@@dtt@flél_tg,rf@;eldgﬁﬁ@y W@rwtgf@-ﬁ@@e éaéera bel ow) .
plurality of sensor means can be spaced apart so as to
15 respond (i.e. be latched to) at least one said responder.
Said sensor means can be adapted to process data. Said
sensor means can comprise and/or be adapted to interface
with a computer system (see later below) |

For appa”atus of sald second aspect of the invention,

20 transmitter means can be embodled in any suitable
manner(s). At least one said responder and at least one
said transmitter means can be movable relative to
each other. At least one transmitter means can be
a programmer for initially programming and/or reprog-

25 ramming said at least one memory means. At least one
transmitter means can be a base station for initially
programming and/or reprogramming said at least one memory
means and/or providing interrogation signals S1.

- Sensor means for sensing at least one signal S2
_ 30 . from at least one said responder can be embodied in
'any suitable manner(s). At least one said responder
and at least one said sensor means can be movable
relative to each other. At least one sensor means can
comprise a programmer for initially programming and/or
35 reprogramming said at least one memory means. At

least one sensor means can comprise a said base station.



For apparatus of said second aspect of the invention, 20 transmtter neans
can be enbodied in any suitabl e manner(s). At |east one said responde/~and
at least one said transmitter neans can be novable relative to each é?;%r"
Ats | east one transmtter means can be a programrer for initially
‘progranmm ng and/or reprog- 25 ramm ng =sdPd=at |east one menory neans. At
' east one transmitter neans can be a base station for initially progranm hg

anubor r eprogram g Sl lad YLARE IEMIDEFEARSB"L0T LR LHENO

i nterrogation signal ans r sens one signal S2
30 from at |ea§amG~e§m@da;s;ﬁnmanycal@st;@eénﬁ»@m@é(sa ady timet able

manner (s). At | efpfe W8 dh roeisraorﬂi@{raq&%yatoﬁ e@%popaergdcdnseasat neans
can be novable reglative to each other. tgkﬁ%n one ensor nean§ can
conprise a progr ni ogr ramm ng

- Gy ftarang: Grhisans 41T badfrtatagn Fan Bgr am
sai d at | east5 orsiapeimt ytoredemge Antlegasigadrions @esdiod{sanorc zrcedNpri se a
sai d base statl jRten e .at | east one
: arac eg&s' re%g%eu O%@%tdatb'fa%'é %ac_%u% ag%tr o

sai d responder for any I'nt'errogation of a

plurality of restrsmIdenmmhalififegentelopatdionsame Suicked changepgsp be

station can be 5 pdafhde 130 datelonRIaliigpa1peri od(s) or receiver
characteristic(s) of said base station and/or of responders at different

| ocations. Such a chémga.éa'st e rsarleswmﬂ meatnsl eamt c@mprﬁ.lsgnahd$3r At
| east one saj (g nean an rlse an

or Wit t her
appar at s, P WD e ATRE AR £ B Er os R OFor
i nstance a m cr@n@ﬂﬁ&ﬁ%onﬁr armormp‘u'f&rre sof@r‘qgm,erforsmtanc@rrpumaprgystem
cQp comprise e. rif‘élé‘é%if‘r' JEMS A FrOR UGS Al 'SRRN o2 R 2fsie
| east one said g% Sal d conputer 15 systém can conprise e. % %eco .
means for decodiGR f4omprise €.g. encoder means for generatlng at least
a portion of at least one said code. Said computer
15 system can comprise e.g. decoder means for decoding at

least a portion of at least one said code.

In one example, a coded responder is attached to
an object; sensor(s) up to e.g. 3 metres away from the
responder detect the coded responder; and detected

20 information sensed by the sensor(s) is passed to a
microprocessor controller which identifies code and
produces relevant output, e.g. to initiate further
action. \

% - The following are some examples of some advantages
25 of the present invention:

1. A responder has a receiver to detect a carrier

frequency f1. The responder transmits a carrier frequency

£2 that is in mathematical relationship with carrier

frequency f1 and modulated by coded information stored in
30 an integrated circuit forming part of this ekample of

the responder.

2. Carrier frequency f2 can be prédetermined by
programming the memory of a responder, the programming
being binary coded information that enables or changes

' 35. the mathematical relationship of carrier frequency f2 to
carrier frequency f1.
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5. A reSponder can be programmed without physical

granmed data for

connection to a programmer, and retain programmed

‘data for the life of a battery for energising the

- 15

responder. -

6. Data retained by a responder can be changed by
reprogramming the responder. -

7. Data retained by a responder can be in simple

'binary arithmetic, ASCII arithmetic, or BCD

20

arithmetic.

8. Said sensor means can change the receiver

characteristic or interrogation length of

25

responders so as to examine a plurality of responders
in the same detection region. '

9. A responder can allow for sampling of fewer data
bits in a sensed bit code, so as to decrease
interrogation time of the responder.

10. When individual ones of a plurality of

. responders transmit their signals S2 at any time,

30

suitable said sensor means can "see" a composite
signal S2 comprising those transmitted signals,
and be adapted to identify the composite signal as
an indication of the presence of each of those
responders. ' Said sensor means can be adapted to

‘process said composite signal so as to identify

o



responder. 15 6. Data retained by a responder can be changed by .
reprogramm ng the responder. 7. Data retained by a responder can be j417
sknple binary arithnmetic, ASCI|I arithmetic, or BCD arithnetic. 20 8. [
sensor means can change the receiver characteristic or interrogation\l

of responders so as to exam ne a pl ural‘l’tll2 ol responders in the sane
detection region. 9. A responder can allow for sanpling of fewer data 25
bitg in a sensed bit code, so as to decrease interrogation time of the

~responder. 10. Wen individual ones of a plurality of responders transnmit
their signals SzcamPanqntis negspettid by seonrespentingdis can "see" a

conposite 30 ﬂlfq&iv usPBhe S| 58 é@?éepidﬁéﬁﬂﬁt@ﬂ rsééﬂ'tﬁ{&ersﬂnd be
adapted to ident] e cogrgosme signal™ as an indj C%QI- on of the presence

of each of those Pé§pbﬁ%? 1cabl of SER JESHehE PHntaRldapt ed to process
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sensor neans can(degode BoELopreTRSsein) atisdt ecan dix aiswdl 6 om at | east one

signal S2 , 10 identify those components.

& 11. Said sensor means can decode code from a
data stream obtained from at least one signal S2 ,
e.g. from a said composite signal S2.
composite signai S2. Decoding can be provided of -
15 e.g. optional encryption of scrambled information
that might have been programmed into at least one
said responder. '

12. Redundant data bits from a data stream obtained
from signal S2 can be used e.g. to provide

20 automatic data correction at said sensor means
before said sensor means takes further action.

.. 13. Responders can be manufactured from
S ' identical components but be programmed differently
' to enable different tasks to be ‘pefformed by
25 separate responders. '



e.g. froma said conposite signal S2. conposite signal S2. .Decoding can be
provided of 15 e.g. optional encryption of scranbled:infornation that m.ght
have been_programred into at | east one said responder. 12. Redundant data

S data stream obt ai ned frgrg signal S2 can be -used e.g. to provide
c data correction at sai d“sénsor neans before said sensor neans
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o/
16. Responders emitting signals S2 that are not com-

patible with required interrogation can be rejected,
15 thereby providing unique' integrity and security.

17. A responder s programming clock output can be
gated with respect to the clock input of the responder s
memory. Gate circuitry can have an J.nput controlled by
delay from at least one binary counter.

20 18. The memory of a responder can receive data when
gate circuitry enables a programming clock signal to be
applied to the memory.

19. Available data bits in a code can be used to control L
output frequency of signal S2 and corresponding auto-
25 matic aerial tuning.

20. Available data bits in a code can be used to
control current consuming devices (e.g. resistors) so as
to enable a preset power unit life for said responder.'

21. Available data bits in a code can be used to
30 indicate the state of a source of power to said
responder. '

22. A plurality of responders, or separate ones thereof,
can be identified at any one time up to the total number
of data bits in use in a particular system of code used.



gate circuitry enables a programming clock signal to be applied to the
menory, 19. "Avail ahle data bits in a code can be used to control o
fr.equency of' signal S2 and corresponding auto- 25 matic aerial tunif
‘Avail abl e data bits in a code can be used to control currént consu

devices (e.g. resistors) so as to enabl® &*preset power unit |life for said
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different signals uce e.g. a change T7n no
operation of salHe§B§§S§V8tF@nsaiérrﬁﬁﬂﬁﬁﬂéé to reject a code contalned by

a signal S2, and/or dj a code in,a SI nal S1 sp as to reprogram at
| east one 15 respongg bﬁ%?hsﬁﬁﬁiﬂ%r(EBdB °g§%W%FBgs%ﬁ%tQ&Y?wﬁY east one
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in mode of operation of said base statlon, for instance
to reject a code contained by a signal S2, and/or modify
~a code in a signal S1 so as to reprogram at least one

15 responder with another code. Said base station (or
prpgrammer) can comprise changer means for changing at
least one of the following parameters of said base
station (or programmer) in response:to at least one
signal S2, or other instruction: receiver character-

20 istic(s); reception time(s); transmission time(s);
transmitter characteristic(s). That changer means can
be controlled in any suitable manner(s), e.g. by said
logic means. Said base station (or programmer) and

U at least one said responder can be inter-related

25 Dby means of signals S1, S2 and said codes so as to
enable a dialogue to be carried out between said base
station (or programmer) and at least one said responder.
For example, said base station (or programmer) and a
plurality of said responders can be adapted such that

30 said base station (or programmer) can identify at least
ohe plurality of said respoﬁders and/or at least one
individual responder of at least one plurality of said
responders.

Said base station (dr programmer) can transmit
- 35 signal S1 for any period of time, thereby enabling said
- base station (or programmer) to interrogate at least one



20 istic(s); reception time(s); transmssion tinme(s); transm.tter
characteristic(s). That changer neans can be controlled in any suitable’:

man ), e.g. by said logic nmeans. Said base station (or programer) and
at ) one said responder can be ipter-related 25 by neans of signals -
- S1, and said codes so as to enébﬂ% a dialogue.to be carried out between
sai d base station (or programmer) and at Ieast one said responder. For Cﬁ
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i ndi vi dual responder of at | east one plurality of said responders.” Said -
base station 0@? éF% ‘can transnit 35 signal-Sl for any period of
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acconpanyi ngs, y Way of shows .

schematic cir duigs @ fahowmes@mmﬂmamlmﬁna:m [e 213 Os’leateimhﬁddmﬁjl% to the

present inventy @isddriter? Mﬁr@ﬂﬁitﬂrﬁe YreEdndt Wdvint embodi ment of a
responder according to the present:invention. The circuits of Figs. 1 and 2

ar ehadapt edl to f)pellaiee diraficy d@igs .t @il @hene raﬂﬁpwded:cpro@i‘eefarﬁd 10
mat hemati cal regl ation S ation, is a
ranemttor/ P ACEHUEs MR i Abyehneli R R B . o 7,
crystal cdifx r sidenadtiddlatmelatieswh® £ af 2 master 15 frequency f that

controls carrier continuous electro- naqutlc wave frequency transmtted by
a transmtter systemshown in box Tl. The frequency f can have any L

In Fig. 1, the base station is a transmitter/

receiver apparatus having a master oscillator 2 (e.g.
a crystal controlled oscillator) resonéting'at a master
15 frequency f that controls carrier continuous electro-
‘magnetic wave frequency transmitted by a transmitter
system shown in box.T1.. The  frequency f can have any
value, subject to the frequency of the maximum clock
rate .of the responder (Fig. 2), and subject to any
20 frequency restriction prescribed by a licensing
authority. The frequency f passes from master oécil-
lator 2 to one input of NAND gate 3. The ofher'input of
gate 3 is connected to programmable, mark-space, mono-
stable device 21 (see later below) in a logic system L
25 Device 21 is programmable by data selector 32 so as to
control the period(s) of time signals are switched on .
(i.e. mark) to the period(s) of time signals .are |
switched off (i.e. space), for signals to NAND gate 3
and flip flop 23 (see later below). Device 21 can have
30 any suitable oscillator means and gate means for °
providing that switching. The output of gate 3 passes
the frequency f to transmitter.system T1 and to
programmable divider 4. An integrated circuit 22 within
logic system L1 sets both divider A_and a programme phase
35 comparator 5 connected to the -output of divider 4 (which
provides reference timing data), so that the operating

1.



val ue, subject to the frequency of the.maxi numclock rate of the responder
(Fig. <2), and subject to any 20 frequency restriction prescribed by a
| i:cedsing authority. The frequency f passes from master oscil- lator 2 to>
one input of NAND gate 3. The other input of gate 3 is connected to .- '
programuabl e, mark-space, nono- stable-divi€e 21 (see later below) in 3

| ogic system L1l. 25 Device 21 is programmabl e by data sel ector 32 so as—t0
coAt ol the period(s) of tine signals are switched. on (i.e. nmark) to the
peri od(s) of tineasdgoapbure eranges hefl afipgrator sﬁ:)ame) inf @conngiasics t o
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register 24 or 25F¢&l® teBs | &t 140 pit AHIBIC BV dry - w%sqéﬂrraﬁls% T

or 25 is a serial to parallel converter, whose reglster
15 capacity is equal to the maximum code length to be
stored by that register. The outputs of registers 24,
25 are fed to a magnitude comparator 26. The comparator:
‘26 determines whether or not the totals in registers 24,
25 are greater than, less than, or equal to one another.
20 If the total entered in register 24 eqguals that in
register 25, then a data available flag can be set to
provide a strobe pulse generated in monostable strobe
generator 27, or utilised in any other way, e.g. request
for interrupt processing of a multiprocess (not shown). _
25 The strobe pulse is addressed to section A of integrated
circuit 22 so as to indicate that data on lines I0 to I7
(only lines I, and I7 are shown) are valid during the
duration of the strobe pulse.

Transmitter T, includes switch 40 for enabling
30 master frequency f from gate 3 to go either to a first
transmitter 41 or to one input of NAND gate 42. The
second input of gate 42 is connected to an oscillator 43
having a higher resonance frequency than frequency f.
‘Gate 42 enables a second transmitter 44 to transmit or
35 not transmit frequency from oscillator 43.

The length of code received by receiver System R.]
' is controlled by a signal from the programmable, mark-
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in register 24 equals that in register 25, then a data

The outputs of registers 24, 25 are fed to a magnitude conpar at or
~Qnpar at or 26 determ nes whether or not the totals in registers *
B jgreater than, |ess than, or equal to one another. 20 If the

.avail abl € flag can be set to provi de-~al1Bt+obe pul se generated i n nonostabl.e

st robe gener at

or 27, or utilised in any other way, €. g. request for

o

i nterrupt processing of a multiprocess énot shown) . 25 The strobe Eulse S

addressed to s8Re¢®n PoBPStabbgrdevicei
on lines [ERRIThe &Eﬁﬂe(zmlaetéﬁﬁﬁnéERE%eaﬁ@rimfafﬁaﬁmﬂegleﬁety@éI d

during the dur

EUPYEQQnEOA%sl@51¢nﬂY%Eﬁ@

hat data

tion,of the ﬁtrobe uIs q%tter ;% |ncluges switch 40
for enabling 36FARsEERRFPLEBERCFYFVF o gat V00 ef 1 neRaREes fir st
transnitter 4laccess bdihmei fipnt infeipdEnyhom dﬁ tHherssponder npbigof2hat e 42

S connecteg t
frequency f-

Q?aﬂioﬁﬁii% 8rt§3m93¥59§?2%§%§?§e £e§8€%8f£nééeﬂHeEﬁ¥ t han

ransmt or 35 not

ena - Secon

transmt frequ%w@r@n@ﬁil’és@fltb@o?eaBonm | @ngt htlee wremeer cefj datr by
receiver syst emﬁEP&?ésiﬁe&Oﬁm@él efaky ﬁlatﬂné\&;uéwnaw@ser@ﬂm@mbl e,

mar k- -17-

nost ab evice 21 esent in lc_systemLl. The
devi ce 21 dete?%ﬂﬂége he p€r|%§ ﬁfgt?§n3n?§%|%ﬁ‘tltﬁa?§ h§§+§ﬂ ?Per
system T1. Ththelebase QtaenahleanabeeSWLtchedfofflﬁOEreogataomlmdmmMe

responder gglgo 2)05 gotggggpﬁigrggetpeﬁﬁﬁ%dépe ggreg%oé o ARp&EPL ance in the.

its desired tines

envi ronnent of

he res

frame width quaustaceggs tdneovbputr fpomethe device A% is 1gouphed

Transm ssion f
10 of 10 ns t

15

20

t@%ﬁhﬁnﬁﬁﬁeoﬁtgét@n3caéh@eeﬁa\b1§§e§‘n0iﬁpu@ro:E PLig Figpnmum

3 Bg Eétwﬁgger%wgo gpu FI ﬁ)passrgla first inputs of
the respective NAND gates 29 30 to registers 24, 25
Flip flop 28 requlres two successive pulse inputs for
prov1d1ng one pulse output. The second inputs of gates
29, 30 are coupled together and connected to a mono-
stable delay_unlt 31, which is connected to a line
coupling programmable divider AIand phase comparator 5,
and also connected to sampling unit 23. The delay unit

‘31 enables 1nput data to reglsters 24, 25 to settle

25

35

before enterlng those registers.

Operation of decoding provided by the base station
can be expanded to sample groups of data via data
selector 32 in logic system L1, and to decypher

encrypted code. Thus, the decoding can expand the number

of possible codes attainable by e.g. simple binary
arithmetic. ' o

Integrated circuit 22 1nucrfaces between circuitry
shown in Fig. 1 and other circuitry (not shown). Line J

provides serial input addressed to section B of circuit
22, ‘Line K provides serial output from circuit 22.
Integrated circuit 22 provides a clock signal to Baud
rate generator 33 that provides another clock signal.
The generator 33 is coupled to a line conﬁecting
oscillator 2 to gate 3. The integrated circuit 22 has

‘two sections, Section A, Section B. The Section A of



courits etc. An output fromthe device 21 is coupled to an input of gate 3,
and enabl es an input. of flip flop unit 28 whose two outputs Q Q pass_
first inputs of the respective NAND gates 29, 30 to registers 24, 2%/
Fli:p flop 28 requires two successive pulse inputs for providing onefpph-
output. The second inputs of gates 29, 3018re coupl ed together and '
connected to a nono- stable delay unit 31, which is connected to a |ine
coupt i ng programmubl e divider 4 and phase conparator. 5, 20 and al so
connected to sanplcimguiti 2223s coupled &p edghtaouspubl esagapuf shawa as
registers 24, 25 ip 48109 Bef Aatacabebibhal Bose seegibﬁrﬁ ofPeLgtLee ob

decodi ng prOV|ded 5& t he Thase statl?n can be expande sa e groups of
data via data 25 S&iSedgee3PUtputsyilehoys: e Pp, tanegﬁocﬂEE}ﬁﬁeFoeﬁBF9ﬁted
gode Thus, Ithe daepditag (csmwaxaanet t ke @ E_r)bef dhtaos%bbeoeofg% ghéai nabl e
y e.g. sinp e r| t ra Ult interfaces t ween
Dy €91, 1 101l WAL LR el s e S €41 Lopeelhlsalagesonlet
provi des seri al |@¢Udeadsﬁe§§ed Ehrseciuvmhsrobu¢pn¢a|(SEQWnLaanE boo0is des

serial output frO%EC%%%UbEr%%itlQ@eﬁkéteg EQUEL i%n@%oéhg Srés %ngl*

~signal to Baud rate generator 33 rov es anot cl oc S|g
generator 33 is c&opRestEs §°Iﬂﬁ€u@§nﬁ§cﬁﬂﬁéd8§cﬁlF&ﬂoP°EPPBa§8Fe 3. The

integrated circuit 22 qgg % ons, Sect.ion Section B. The Section A
of 18 - circuit 22 i g&&bl d eF&ﬁP°BGFBut s?ﬁg@sr?gﬁbﬁﬁr s 00 to 07)
of data sel ectl®r 3IZanSedtttewr Ba@ﬁnglacuebeiﬂehasyshemeshquunn behoR@ and

[ERR] to [ERR]) cqu sﬂ%#%%w %W%B ]R&L ) HEtdata
thre I ng

sélgctor 32; the € outputs correspon |nputs
of device 21. Thﬁgecpﬁﬁﬁﬁéﬁ @uﬂ§§?§t9§h5an§§ GSt?§t®B¥ carrler wave

frequency f in the transmission from the base station.

Receiver system Rz'contains alternative optional tuned
15 circuits (a), (b) which can be energised by aerial 50

so as to provide signals for use in receiver system-Rz.

A demodulator 52 (which can include a Schmidt
trigger circuit for providing acceptable logic levels of
a demodulated signal) responds to a signal of sufficient
20 amplitude from detector 51, so that demodulator 52 feeds
an output signal into a release or reset line D leading
e.g. to programmable memory 60 in a logic system shown
' in the box L2. The release line D can enable a signal
LN from demodulator 52 to release (i.e. unlock) a counter
25 61, such that the carrier frequency f will enable the
, released counter 61 to count as long as that frequency
is present. The portion of release line D which couples
demodulator 52 and counter 61 is also connected to an
input of data frame width control unit 62. The control
30 unit 62 sets the nominal frame width (i.e. the duration
of two successive data bits) of the data to be
processed by the logic system L2. After a delay preset
in control unit 62, an output of control unit 62 is
fed to counter 61. Counter 61 has a plurality of out-
35 puts coupled to inpufs of data multiplexer 63 so as to
address binary encoded signals to those'inputs. As
counter 61 counts, the multiplexer 63 samples bits



of the circuit 22 are coupled to |ines each respectively connected to

i nputs of divider 4 and conparator 5. In Fig. 2, the respander Is'a .
receiv O transnmitter having a receiver systemshown in box [ERR] and a
trans system shown in box [ERR]. nga ver system [ERR] contains a g
det ect 1 for detecting carrier wave f quency f in the transm ssion from

t he base station. Recelver system [ ERR] contains alternative optional tuned
15 circuits (a)gg aer, ]ﬁ% O, i de
signals for use |n I‘ECEI&H‘ @ difa tfj{]eg E 390 q"?étp S&(ﬁl ce??/

i ncl ude a Schni®h and gpam émlehﬁnlep@” %\ALH rf@dadé@pz ditee mit}l‘fc qfevel s of
a denodul at ed xmr‘s% dﬁsﬁ%iﬂsndcﬁllaaﬁrg'@ Glacdd fdERiY 120 tymldduidecd rom

detector 51, so th denD | at or 52 feeds an output signal into a release
or reset line 54%3 °L SYFEH ble memory 60 in a |ogic system

h the. b L2 ; b ' | .
denodul at or 352 1o 1 @ﬁt%egﬂa%ﬁ%r#&?%ﬁac%&*%@#%%& £ i
carrier frequerx fP Wif |Lagiablsy stem rlg) des atbasbin emadile mmcﬁr&e@lle)ng as
that frequency drpc.Rf E‘osier&ataﬂFrdgﬁ)rxféP@aé’é Iﬂ@%eiﬁé@eﬁ-%%ﬁ%hn%’g Crame

denmodul at or 52 and “count 31 | so connected to an
wi dt h control ntoré'z%q Crhe A giogFame snakles Lldq sf]t% &rﬁ%laﬁ rame width

(i.e. the duratdutiput avub@mscﬁ \e (iai;mﬁ)ldis)m\m ddte dat 2 wiodee qitmressed

of control i sty & sideed il < Bilnalie i Boied Nl g b tﬁﬂi-
35 puts coupl ed tvchmipm$ pﬁrtjactﬁ the tiqaiexayo@md.pns anml dudress b| nary :
encoded si gnal Sretgligmsw ﬁgm &J#Eﬁi%tﬁo f@ﬂnﬂ td ! exgy

sanples bits - - store éi nory _60. tputs from
counter 61 and FBMTRA t |%%r33@1 $ F2E59M FhanhEheghingfsysten C

cannot reach the correspondlng input of memory 60 when

15 the gate 71 is in a blocking mode. Clocking system C
can receive a signal S4 via an aerial or other means, SO
as to enable signal S3 to be providéd. The Q output of
flip flop 70 can'only'be chahged by preloading a count
into register 72 from the clocking system C, and

20 providing carrier frequency f is present to release
line D. When line D is released by carrier frequency f£,
and after sufficient time has passed to enable flip
flop 70 to be clocked via register 72, the clock system
C is modulated so that the output of register 72 is -
25 changed to enable change in input D of flip flop 70.
When carrier frequency f has enabled sufficient clocking
of fllp flop 70, the outputs @, @ of fllp flop 70 are *
inverted, the Q output then enabling the clocklng system
C via AND gate 71 to communicate with memory 60, and the
30 T output causing AND gate 74 to prevent release line D
" from affecting flip flop 70 via gate T4 coupled to flip
flop 70's input R. ' The mode of flip flop 70 remains
‘unchanged until the next clocking period begardless of
the state of line D. :

35 Counter 61 prov1des a clock signal to a line inter-
connectlng pulse position modulator 65 and a divide by
two flip flop 75 (which delays clock output from the



pul se pésition podul at or 65, whose out put is to nodul ate the transmtter

system[ERR]. 5 . A programmi ng control system shown as a subsyi ded
box P of logic system[ERR] is used to enable or disenable entryf- dat a
fromrelease line 4 into reprogramabl e nenory. 60. A programe € e flip

f.l.op 70 has an output Q coupled to amr #@put of AND gate 71, whose other -10
I nput i s coupled both to a clocking system shown in box C V\/m ch is part of

t het ogic system L2, and a register puyt cou 0 i nput
Dof flip flop 7¢oW Rk &t éosg'nal'lg1 %t%nqg%\i& éﬁwﬁ%&#&% lésﬁ %P reach
thg cor aesplcz_ndl NGar rmnﬁutnfofremy yt‘lﬁ@; lep ¥9. tmheg@t-egi‘-émms*‘nlgncaobtcgngl ng
nmode. ocki ng a | r er
nmeans, so as to e%?% e Si caaqil{oqsg h'e %rm%w e6§4d¥1k‘1n% tﬁ? 'b?ocgﬁp ip flop
70 can only be ctmfg?ecbﬁoym\@ egao‘:@dﬁﬁg abosenothero inpyits der sztt‘péﬁrﬁﬁlhby :

cl ocking syst @ah@rcf Alkpd 4 ¢11G qarogi 0.1 r qaeangnef ca%cnaﬁgeaysttem
releasellne When |neD|sreIea d by .carrier _frequency f, "and ter

sufficient time HaShald®t mamaYe 00\ Fatidoyiid £§ § J-(fl SékéH §F§la

regi ster 72,.the fdmeckirsiysttine @emryp@d Freth ddnehdt the output of register
72 is 25 changed to enable change in input D of flip flop 70. Wen carrier
frequency f has enablmwmnﬁﬁiﬁﬂ(has(ﬂhnadlangESBIﬂgnEBoKYZOforhenahﬂmngs Q
Qof flip flop 7 r tRUt: b cki ng
Syatem Cvi o AnD AR IS Gigh® sepldiied d8-Ea8 prireifiabifcl )

out put causi i ANB Gder 7 tfpmpridy &t drlé’lléés@!el ﬁ@r@l\eF‘oﬁF‘Qﬂﬂé@FVnQYf Bip

flop 70 via gate gi & ARG D, flmprﬂdeqp?@h%sl raauthut Elaa medetef af | i p
(hop 70 emins Ghenged il 406 MGkl Sedlan e bad neiend ssaor the
i nter- connecti ngcquples posidrn mnpmﬂtdfatvmdwﬁcamctmldmu.dteaay t ®hef K¥@ f 1 op
75 (which del ays ﬂrﬂa@( ﬂg%:[s&c rc%rﬂﬂl%%. to an "analogue one of eight" '
15 multiplexer 77, so that at least one input of a
‘possible eight inputs can be passed at any one time by
multipléxei' 77 to _transrr_litﬁer"TZ. The data lines X, Y,
Z can enable output frequency and tuning of transmitter
‘JZ‘2 to be determined. Output of divider 76 and output
20 of modulator 65 are coupled to inputs of AND gate 78,
whose output is coupled to transmitter TZ'

Irrespective of the code length transmitted by the
. transmitter system T2,_the train of transmitted data can
LN contain a start bit for synchronisation, and a bit for
25 indicating a low level of charge of a battery supply
(not shown) for operating the responder, thereby enab-
ling precautionary action to be taken before the battery .
charge level has fallen to cause corruption or loss in
the code. Voltage comparator 80 is coupled to an input
30 of multiplexer 63, and can be utilised in said charge
level indicating. '

In Fig. 1, optional lines 50, 51 enable two outputs
from magnitude comparator 26 to be utilised in any useful
way. The flip flop 28 is shown with "= 2¥ so as to

35 indicate that flip flop 28 changes from one mode of
operation to an opposite mode of operation, in order to
enable data acquisition in register 24 or in register 25.



-20 counter 61). An output of flip flop 75 is coupled to an input of the

flip flep 70. The programm ng cl ocking system C cannot reach nenory 60 .
duringd +D& bl ocki ng node of AND gate 71, whose other input is controlled by -
5 t-he At put of flip flop 70. Wien the2dl ecking system C can aff ect ’
menor , data will be shifted in serial forminto the nenory 60 fromline

D. Menory 60 has three-address lines XYZ for enabling a maxi mum of eight -~
signal s to address pfTbgr &mwdbl dabdediofi aay #8idoAND: gafedidicde the carrier
frequency by a said nunbepnpt B Vi demppBthas an iopRwutcoupl ed to a line
connected to output of de&rector 51, s al so coupred to an input of

width control unit 62. The X?Z.Iines ard al so couplgd to an "anal ogue one

of eight” 15 nultiplexer 77, 4so that at Ol east one i Qput of a possible eight

i nputs can bg passed at any gne time by multiplexerg/7 to transmtter T2.

The data lines X, Y, Z can enabl e output frequency and tuning of

transmitter T to be determin®d. Qutput & divider 78 and output 20 of .
nodul ator 65 are coupled to inputs of AND gate 78, whose output is coupled

to transmitter T2. I|iaespEath dable o @ade SedhgfWND #2568 £56d by t he

transmtter system T2, t epstaian of gzgg%gﬁgted uwtalf contain a start K
or

bit for synchronisation, ana1a bit f |ndicat|n% a low | evel of charge
of a battery supply (not shown) for operating the responder, thereby enab-

~ling precautliConary action to1be taken b& ore the batltery. charge | evel has
fallen to cause corruption oy loss in the code. Vol yage conparator 80 is
coupled to an input 30 of nultiplexer 63, and can be utilised in said o
charge level indicating. In &g. 1, optpbnal lines 50, 51 enable two o

11 b T op 26 15 Showh bICHIDE SEt63 b BB VAG T AFEn e miee A 5 1l op 28
changes from oneropteamfing enable clock responsive to an incoming
15 signal S4 that is a continuous elecfromagnetic wave of
radio frequency and amplitude modulated with data.
Clocking system C receives signal Sk via an optional
aerial 100. Clocking systém C has an aerial tuning
capacitor 101, a diode rectifier 102, a demodulation
20 circuit formed by capacitor 103 and resistor 104,

and a Schmitt trigger cirguit 105 for providing
acceptable logic levels of signal S3.

_ Cémponents for circuitry according to the 3
accompanying drawings can be constituted in any x;)
25 suitable manner(s). One example of an integrated
circuit for use in embodying e.g. & responder can’
utilise integrated circuit no. OM 1830 of Mullard
Limited. In general, it will be appreciated
- that any suitable modification(s) can be.made
30 to circuitry shown in the:accompanying drawings,
or described in the description given above




oper at | on to an, opposi t e node of operation, in order to enable data

acquJtlon in register 24 or in register 25. -21- The truth table of
any said AND gate is: Input A | nput B Qutput C1 1 =
11 0 05 1 o@
0. O The truth table of any sardZRIAcND gate is: Input A

B .: Qut put C 1 1 -0 10 0

1 O~ OCkI n stem C
provi des one exanﬁ?é%\e §hﬁr S@Fﬁﬁlﬁﬁﬁeﬁﬁﬁﬁ?et‘elmﬁ ?E%‘fﬁb‘?&?ve ‘?}Y
i ncom ng 15 signakx8apilkgt anhy autdvableubogiel &evioeragﬂ@rlmsmec@faradi 0

frequency and anp Iy d e t j
signal S4 via an gp onamag'ﬁlﬁgl gfm%ggigﬁ%eg sys %}{]Za%%%a%fg%‘%/_ ¢
t uni ng capacitor mrcuatmroéénr b@tunér-sq@zmapu@m;matawam circuit

formed by capasi t glodi@3cardonesi F&P{:hé%oré”daﬁy%uﬂé‘élérfﬂ&ﬁieﬁé}‘@é‘)t 105
for providing accept aggeHéea %8| evel s of sign S3. Conponents_for
t C

circuitry accordi 6% eyi @rﬂ?'ﬁ %q‘&%ﬁ‘\clﬁ RoPRY i 1R i n any
25 suitable rranneméﬂhat@freqaenby oanﬂreqnegcyatednclbécvai@éd ugeth n

nbodyi . g. 830 of
MUl ard Ci i Ced FATSRREETPA°By tbphbiSel BhFO6RLERNFS BN LR IdYrC” ©
nmodi fi cation(s) cﬁhebﬁrﬁaaét?ad)nveat@pnc@m yes i lised Ha @sgonpanyi ng
drawi ngs, or ggscsiipedvhe LBB19@a%ilRl,i OBnd MeN =880\Riitable

_ environment. For example, a responder can be
\ attached to something or be implanted in something.



- 22 - before the first reference to the draw ngs. For exanple, aﬁy'.
suitabl e | ogic device (for instance a different kind of |ogic gate) andlor

any able logic circuitry can be utilised i ﬂl d>5 o
nodi tion. Furthernore, any suitable frequeﬂlmgmll “ﬁllﬂlﬁ d for any
carr frequency or any inter- nediate_éggquenty.cAlfréquénc? can be

provided with information by neans of any suitable nodul ation(s). The ey

present invention can be utilised in any 10 suitable application, and in
any suitable Ffrannment . For exanple, a responder can be attached to
sonet hi ng or LATHS anted in-sonething. -23- CLAIMS 1. A responder,
conprising: (g) regeins@hpoiRds, f Wod@epdMipg a transmitted signal Sl
conprising a frequency fl; 5 b pggnergtor.neans.fOr ggn%r tin a1carrier
frequency f2 &8J)a 6&Fﬁﬂ€?*c6ﬁﬁ%ﬁ%nt frECR T GHL& B¢ APPBSUEAEL 83588 pri si ng
carrier frequghcyomdrdrdngode,fejuedrmgiflpeans for enabling signal S2 to
be in mathgmatigal relationshipn wth si 1, sal Q9LC .. -
conprisings (k%s §FnF§%§%7J%§%§§H#%Fréégéfguéﬁﬁpggga%ég%é E%Ggﬁ%ﬁ%@d for
storing code, f2oofseocaryisa ¢ampettiyf at transnisvadedsgiamadn Skeans
for modul ating,#@kd G I@fr PNl udhcy #Phnd2cokhe 15 modul ati on
bei ng under c?ﬁbrgﬁsofcét Ieasppa;pO(tiPnfof sai d_stqred code, such that -
signal S2 wil(Che LOEAGIEEIRR HetatGRAPLIRE o L 8Rhi %‘-Wicph V& dffal S1,

mathematical relationship with sigaal 31, sald logic
10 means comprising:

_ ‘ .
(1) at least one memory means, adapted %o be -’

programmed for storing ccde, or storing saii code,
(ii) at least one modulation means for modulating
said carrier component of signal S2, the
15 . modulation being under control of at least a pdrtion
' of said stored code, such that signal S2 will be
in doded mathematical relationship with signal Sl;
(iii) at least one clock means for ﬁioviding at
leaét one clocking signal for enavling or
20 disenabling access of at least a portion of said
stored code to said at least one modulation means;
and wherein said at least one memory means is adapted
to be programmed or reprogrammed with said ccde by
receiving at least one programming signal to be provided
25 by non-physical linkage between said responder and at
least one source of said at least one programming signal,
sajid at least one programming signal comprising code to
be routed to said at least one memory means so as to
provide said stored code. '

"30 2. A responder as claimed in claim 1, wherein .
signals S1, 52 are pulse modulated signals in a bandwidth
range defined by the local licensing authority(s).




(|||) at Ieast one cl ock means for prOV|d|ng—a%—fea§r”6ﬁ€‘gragz?ng si gha
for epabling or 20 . di senabl i ng access m“ on of said
stored code to said at |east one nodul ation m& “\W‘\m said at

| east one nmenory nmeans is adapted to be progr on reprhgrannedgééggl
said code by réceiving at |east one programm ng signal to be provi by
nonsphysi cal |inkage between said responder,,and at | east one source sai d
at Peast one progranm ng signal, said at €45t one programming si gnal

conprising code to be routed to said at |east one memory neans so as to
provi de said stoped cAdees86nler aA céspoedednasidia dedn R cl arhengin

wherein signals gdiqSeeBleyhll asaqﬁd%a%aq)s%'sgaa'n%wb& hapdwi gidy, r ange

defined by the IocC I Cens A responder as
claimed in clai rfzeanency mewaalﬁ bai éi-*lg@@é' VeI MEgHRIS Bl het wor k

such t hat frequef&fnfbf%éhdb&th&gagpc bh@nctlmm MAME 0 redeg ofsai d
at | east oneé§I0fk|n h % sai d ak east one clock means (iii). 4

A responder &F d°? ang° @eﬁpscléﬁﬁg ‘1l to 3, wherein signals S, S2
are pul se nodul ated signals in a bandw dth range defined by the Iocal

“I-i censi ng authom%ty (ﬁ)reggonéer aé ﬁ%&&@qe 4§?ﬂyégﬂgxhég%r means ?$ >

clains 1 to 4 erein sal div
di vi di ng frequeﬁ%@e?¢ln %bﬁ%aﬁﬁv$aersﬁeéﬁ§ BH@?Sn&PFVlﬂéeﬁgs&éﬁﬁﬂéﬁﬂﬁble or
reprogrammabl e. £.bandvwi&sipongdese ageCinbdelyi theclaical5 1icsherieign said 15

di vi der neans enab cy 1 and carrier frequency f2 to be
Py G

cQ:;gcterlsed by ich nis any whole-or fractional nunber other
th

10 5. A responder as claimed in any one of claims 1 to 4; ]
wherein said generator means comprises divider neans
for dividing frequency fl, said divider means
optionally being programmable or reprogrammatle.

6. A responder as claimed in claim 5, wherein said
15 divider means enables frequency fl and carrier frequency
f2 to be characterised by: '
fl =
£2 _
in which n is any whole or fractional number other than
20 zero, n optionally being substantially 2.

7. A responder as claimed in any one of claims 1 to 6,
' wherein said logic means is adapted such that at least a

portion of said at least one programming sigral will be

constituted by at least a portion of 51vnal S1 ‘or be

25 obtained from another source.

8. A respcnder as claimed in claim 7, wherein
a change in at least a portion of code comprised by said-
at least one programming signal will produce change in
code in signal S2.



20 zero, n optionally being substantially 2. 7. A résponder, as cl al med

in any one of clains 1 to 6, wherein said | ogi cmeans—+s—atapted—such that’

at | east.-a portion of said at |east one progranm [ ' be Lo
- constit by at |least a portion of signal Sl orl@“ﬁﬂﬂ” HH u from =
y L

anot her f ce. 8. A reesponder as clainmed in cl a change
in at I&ast a portion of code conprised by.ggid at |east one programing .-
signal will produce-change in code in signal S2. -25- 9. A responder

as claimed in any gne ofA ctédpendes 0a8, cMIEHENiBARAYALNELERT! ABEms 1 to 8,
nmodul ation nmeans i s  adapted {05 prgvideﬁg gul se guLatlon of carrier
frequency f2. 10. w,&lerree_[sl‘ﬁbn%aelr &° ct&FFEdOTR 5858 A&LOP Beanss if pdapted
wherein said | ogi c teeqrowichpra spslgatmodulatibnyoddapiredetro five qatergaHt2.
partly controllable by: (i) at - least a plurality of signals derived in

sai d responder from signal - Sl, wherein: ég) - _a first derived signal from
signal S1 10 10. 7 A jzespondgjuent yC Hetnodt ineady pnequdnejlafims (b)to %

seg;).nd ((j_e_ri)vedt S: gﬁﬂ{eﬁdiﬂnfdﬁlaj.?ﬁciﬁeﬂﬁlgndghﬁi'ig_@sf glﬁ%a%‘%&'cﬁi&&@l a%;aépdted
and/or (ii at |egst .a portdon a na celvabl e sal
gate circuitry. 11%0 RS %s'ﬁ)ofrﬁaeﬁga%a%?ja?n‘éﬂn ﬁ°iiﬁ§hﬁel Y: wherein sa?/d gate
gi rCui 'Ejry. hasI 3 ngu} s, (dach raspbedsved yplauradaig- ofi gggnan_@ aem!%ghd in
erived signals and for §j; ' u Ok-a ing said at

| east one nenory neans. %@?e%?%%%‘gn_ e?rgaégg{‘%ﬁ'négjfi nc"@?‘%ﬁ’ﬁ%l‘o or 11,
wherein said gate circuitry wi(a) ena%l%l_-%%ttdd_%}tlé@@ sdgvaild faom edgnadnsl
m?mr(;ryt rr}eansi gaech that said siefandefeqhaecy SEgRsyaRi Q¥ ges rdabRendputrito |, -
sald a east one femory _ _(b) a second derived signal from signal S1
is demodulation from that signal S1;

and/or _
(i1) at least a portion of a signal S3 receivable
15 by said gate circuitry. :

11. A respbnder as claimed in claim 10, wherein said

gate circuitry has 3 inputs, each respectively for said:
first and second derived signals and for signal S3; and
an dutput for addressing said at least one memory means.

20 12, A responder as claimed in claim 10 or 11, wherein
said gate circuitry will enable said access to said at .,
least one memory means, such that said second derived
signal-provides data input to said at least one memory
means; and signal S3 will provide clock signals to

25 said at least one memory means so as to eﬁéble_or
disenable entry of that data into said at leaét one
memory means.

13. A responder as claimed in any one of claims 1 to 12,
comp_z_'is'ing at least one further clock means, for

30 providing at least one clocking signal for enabling or
disenabling access of at least a portion of said at least
one'programming signal to said at least one memory means.



£

means; ahdfsignal S3°will provide cloc ' aid at least one
menory, neans so as t.o enable or di senablﬂml' of that data into said
|
C ’u@

| eagt’ one nenory neans. 13. A responder MHI'!”’* éoogreosf _

tos12, conprising at |east one further cl©0 at
| east one cl ocking signal for enabling or disenabling access of gast a
portion of said at |east one progranm ng signal to said at |east one nenory
Neans. -26- 14. A responder as clai Tn claim 13, wherein said at

| east .one further clock neans is responsive to an input signal S4 for
enabl i ng cl ocki_ng signal (s) to be provided by said at_| east one further
clock neans. 55 A RRSRATAST AS SHHRA | M apdathelds cVBersin eaids,

when corrp][i s: ng.ta 1ot io4ﬂmtmﬂwﬂ @idi@kliﬂearl'@-isf\rég_’é@?&ﬂeé 8% ahgi med in
any one of cl ai, to Ne. cONPri-sing a ality.o t egr at

clToutts. 17 Al shaun SET SRR e S Padl g ¥1 8ol lry 48" e

her ei nbef ore dé@yrovigsl Wy rsgid aaenkeasd emel fer shemnclockhmeansonpanyi ng

drawi ngs. 18. A responder as clainmed in any one of clainms 1 to 17, when

coupled to ligted life source of energy for energising-said responder. -
15 19. A regbo r ds RASHRALT P abined iheray nose af| phrieg L e dburce

of energy conprilees coml@iiifing 0 Comglé titegratedueireeit. 20. Apparatus,
conprising: at |east one responder as clainmed in any one of clains 20 1 to
19; and transmtter neans for transmtting at | east one signal Sl to at
| east one sai d Yeespdnge@spRenmmrelained hatmpdone ofachalls 1 to 14,

s@t antially et e iihiaf gy deSeIdRers ¥ L8 ' B4 86 £PEBe§ Oc RRBuREsShOWN
17. A responder as claimed in claim 1, substantially
10 as hereinbefore described with reference to and as shown
" in the accompanying drawings. '

18. A responder as claimed in any one of claims 1 to 17,
when coupled to a limited life source of energy for
energising said responder.

15 19. A responder as claimed in claim 18, wherein said
limited life source of energy comprises a battery,
a capacitor, or a fuel cell.

20. Apparatus, comprising:

at least one responder as claimed in any one of claims
20 1 to 19; and

transmitter means for transmitting at least one signal

S1 to at least one said responder. |

21l. Apparatus as claimed in claim 20, substantially
as hereinbefore described with reference to and as shown
25 1in the accompanying drawings.



25 in the acconpanyi ng draw ngs. -27- 22. An |dent|f|cat|on or securlty

system prising: at |east one responder as e of clalns
at | east one apparatus as cl ai ned ﬂ umm‘mllm .o

1 to 194
ained in claim?22, when for access*cohtrtol ® sfock control or *

system
i dentifMe#i on of at | east one individual that i s -ani mate or i nani mate.
. -27-

-,
Nart/
22. An identification or security system, comprising:
at least one respondér as claimed in any one of

claims 1 to 19; or at least one apparatus as claimed
in claim 20 or 21. | |

5 2%3. A system as claimed in claim 22, when for
access control, stock control, or identifféagi;: of
at least one individual that is animate or inani 2 te.




