.l nproyements in or relating to Coded Information Arrangenents The present

i fvention relates to coded i nformation 5 arrangenents The arrangenent

pay be sinmilar to those disclosed in our co-pending. Application No \CDQﬁESt)
81/ 15288, publ i shed under No. G B. 2077556. The present invention seeks.to
provide an inproved 10 coded information arrangenent.- Aceording tg the
present invention there is provided an active device having first /5
second input circuits, a frequency division circuit connected to f i rst
i nput 15 circuit, a nenory for_ storing and supplying coded information,
further data supply means andt a transmtter -arranged to transmt an
out put si gnal incIud|%ggsawdmggdedﬁdﬂayrﬁgygﬁlﬁgutdxuéhéd”ther data, the

second ifput circuit Q nect‘H’Fﬁ'a clock 20 Tnput of the nenory,
wherei n ®h out put of the fr§§38#§¢ﬂéaﬂ HEFRNASNENSS i s connected to a
coding input of the nmenory. Preferably the output is fron1an I nternmedi ate
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|nput neans an menor rotection circul f or preven |ng un esire
changi ng of %ﬁéaeﬁa@entﬁf»or%|W%m%¢@entnntar3/e bﬁans)uywmér &ion whese30 it

l sI desi redt t@glﬁbdm%h?n Scstt?fe@lo paanrmg 'A&fbl ﬁcaﬁ-_?.dﬁ% ﬁfom BaY 15938 ets OI

pul ses nus e vi.a ans to the nmenory protection
circuit and %ﬁ%fggh ghgnﬂﬁﬁogﬁ pFO ﬁiﬂ?ﬁﬁétiut i ncl udes neans for :
conparing both the nunber and the timng of pulses 35 actually applied to
the input mepns WALEAE NHPERLEBY seeks to provide an improved

xg' 10 coded information arrangement.

According to the present invention there is provided an
active device having first and second input circuits, a
frequency division circuit connected to the first input

15 circuit, a memory for storing and supplying coded
information, further data supply means and a
transmitter -arranged to transmit an output signal
including said coded information and said further data,
the second input circuit being connected to a clock

20 input of the memory; wherein an output of the frequency
division circuit is connected to a coding input of the
.memory. -

Preferabiy the output is from an intermediate part of
25 - the frequency divisiqn circuit.

The device may comprise signal input means and a memory
protection circuit for preventing undesired changing of
the coded information stored in the memory wherein when
30 it is desired to change the stored information a
predetermined series of pulses must be applied via the
signal input means to the memory protection circuit and
wherein the memory protection circuit includes means
for comparing both the number and the timing of pulsés
35 actually applied to the input means with the number and



the timng of the predeterm ned series. The device nhy conprise further:
signal input neans connected to signal processing circuitry which, upon the
appllcatlons of a signal to said further input neans, automatically-*5

S ies the nenory protection circuit with said predetern1ned series of

P S. The predeterm ned series of pulses nmay define a correspondi ng
series of wi ndows during which the actual 10 pul ses nust occur, and the
menory protection circuit may include neans for checking that no pul ses
occur between the w ndows, and/or neans for checking that at |east one
pul se appears in each w ndow, &nd/or neans for checking that no nore than

one pul se Qgppegy a eC I . Se quency
di vi si on C|rCU|tr1 etég éh%lgnbn ratio o?gmﬁgg%g?sngﬁjugggbd% ééie & one
preferredqaﬁﬁﬁﬂﬁﬁwﬁurthﬁé atgnad Hépﬂéeméénﬁrﬁ9§§%§ﬁﬁ§nﬁ%/Skﬂn%#or1ng

'“fornat'%&oéééHEHBtéfchE€B§'MHiéHaﬂ§§6ﬁthH€ ApplUlchl!i cHdns¢ 4 ncluding
said information, battery nmeans for detecting when the hattery

vol tage f&¥ENL| d‘v? asBr‘-@defBFH’ﬁe‘d FEP@I"— ‘QSa“st'heab‘aFﬁ‘E?§1\‘FGI3t]e§ge

get egting srwl. sxfbe: nghar rﬁamwpﬁ:&té&ts@kﬁde?txmﬁw%ﬁh whedid he
attery vaqlt s_be . Sai dep rm ned | evel. e detecting neans
may be ar%géigiﬁé?%ﬂ?@r&$§%3€a35e5§$g§g§ingle bit in the output signal

Al ternatively the detecting 30 means may be used to convert the out put:

signal togh &l ?:Qaédgftecnotﬂitrﬁéﬁ ‘é%':.“fes' rb@ Phqfﬁége%ggrw@m@ dhere are |

two battery-voltage detecting neans, firs which alters the value of a
single b|qu¥Q§R9Qﬁ&?ﬁns%¥tﬁﬁu°§h§hn@ﬂgsv€PF&§€ hich fheowetyak st 35 W/

pr edger mMpikisésvals iRkt d e, Seaa@nehef ndmebycprvidsStion circuit
may include means for checking that no pulses occur

[

between the windows, and/or means for checking that at
least one pulse éppears in each window, and/or means
for checking that no more than one pulse appears in
15 each window. '
— .
The dewvice may comprise frequency division circuitry, -
the division ratio of which is adjustable.

20 In one preferred embodiment, the active device
comprises a memory for storing information, transmitter _
means for transmitting an output signal including said S
information, a battery, and means for detecting when
the battery voltage falls below a predetermined level,

25 - the battery volfage detecting means being arranged to
modify said output signal when the battery voltage
falls belLow said predetermined level. The detecting
means may be arranged to alter the value of a single
bit in the output signal. Alternatively the detecting

30 means may be used to convert the output signal to a
signal of constant value. In a preferred arrangement
there are two battery-voltage detecting means, a first
of which alters the value of a single bit in the output
signal when the voltage falls below a first

35 predetermined level, and the second of which converts



Tthe-gqtput signal to a constant data val ue when the voltage falls bel ow a
second predeterm ned |l evel which is itself beLow said first predeterm ned
level . 5 I n anot her preferred enbodi nent, the active device conprises

‘méans for receiving an input si gnal |nc!ud|ng coded i nj tion froma Q%
progranm ng unit, a nmenory conprising neans for stori id information,

and neans for directly receiving further information 1 I ndependent |y of
said programming unit. Said further |nfornat|on may conprise one or nore
bits, each indicating an "on/off" or, "yes/no" condition, for exanple the
out put of an alarmdevice. Alter atlvely or in addition, the further .

i nf or mat i on ¢HKRY &@ErpmtS% iald'tg' taa'ca'ﬁi.:usm I £5¢81 LRY w i CheOr €

vari abl e~par a ters evj ce according to the present |nvent|on S
preferably A& adé?FEédwﬁFSﬁeﬁ&§WﬂPe it sehiehst
si-gnal |npuu.srm.a'.lse,lﬁsemmiv sSgidl £ ingtitpr@adéite finéd Dev UL Which, in
response to signals received by said first input neans, transmts out put
signals including the coded information stored in the nenory. Wen storing
i nfor m@ti onInn amethemopreferbed2®embedimentpdet siantlivgecddwi aeng said
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supplied to said first 1 nput neans simnu aneous ?gnals
bei ng suppl Fededh ls‘af‘élf-‘@@@ohﬂmﬁpgm r@e@mpg&mmmmutsu gnalegmomy be

regul ar pul gem¥kisth Innaaﬁssea& cee8d iHgNa §am£@rm”ﬁ% Arafgdi ng
pul ses and the bits of infor ilon sucg e55|ved%*store I n_the nepory may

correspond P&&Rkc vE LR TRt Ydef £ 684 Vitiin ?ﬁ%efhel?Faﬁgﬁﬁhﬂ%P devi ce
of_sai 40 independently of said programming unit. Said further

information may comprise one or more bits, each
indicating an "on/off" or, "yes/no" condition, for
example the output of an alarm device. Alternatively or
in addition, the further information may comprise

15 digital values repreéenting one or more variable
parameters.

The device according to the present invention is

preferably an active transponder device which may

20 comprise first signal input means, second signal input
means and an output which, in response to signals'

received by said first input means, transmits output

s signals including the coded information stored in the

memory. When storing information in the memory of the

25 --device, coded signals containing said information are

- supplied to said second input means. Uncoded signals

are supplied to said first input means simultaneously

with the coded signals being supplied to said second

input means. Said uncoded signals may be regdlaz pulse

30 train and said coded signals may be irregular coding

pulses and the bits of information successively sto;ed

in the memory may correspond to successive values

~derived from within the transponder device of said

uncoded signal when a coding pulse is supplied to said

35 input means.



uncoded signal when a coding pulse is supplied to said 35 i nput neans.
4 Coded information is ‘preferably supplied to the menory of the active
- device by neans of a programming unit. The nenory preferably conprisés at
~leagt two groups of bits of information and the coded information is
su@ ed to only one of said groups, the information in the renaining
(s) remaining unaltered. To prevent undesired changi ng of the

information stored in the 5 nenory of an active device by a progranm ng
unit, the contents of a part of 4said nenory are read by the progranm ng
unit and ni t hen det er,m nes et L § | owed .t o change said
|nfornatf%ne4h1 fﬂsté VI&SI%§%§Y] $f e ??%%%gé g@r%wgrﬁa %g%prlse a
first C|mﬁuthéoﬁcsumﬁ3ﬁ¢©1¢egbVaNQﬁNSe0fralnggﬁﬁmms@amﬂhttrcuhp for
suppl yi nernsdages oy mfetmfy réém?@i’séQCQ'Ed 1elastYithid h;%&;?s ag$i ngl e
input for receiving nodul ated he second ciTc bel ng
~connectedi®st oL hﬁ@@%ﬁt&%’enﬁﬁél a%BF cededenbufiPamAt Hay pesSan -

anpls t udesugdesed ofo f 6RUYCHAY demaétiaat;ero upBhe t&léa(iQ\(toFtlﬂ $€FoiByn be
progrannl cl ock, Bulses A co i nformation ggtec? syst em may
te

conpri se:tH§ yFempt FBElﬁfQﬁPQft|§ﬁ9?*%&@%0ﬂﬂ@ 137 °(§ﬁﬁ%ﬁ%§ to the
present iundedined chahgingprofi nghe information stored in the



'reéetmer, and a tansmtter for transmtting in.response to an input signal
recei ved by the receiver an output signal including said coded information
.and said further information, (ii) an interrogator wunit whichis .
arranged to provide said input signal and detect said output signal,’and
whi ch includes decoding neans, and (iii)sa polling unit which is arrgpged
to supply said input signal fronlsaid I nterrogator unit succesSivelﬂggg
each -one of aplurality of aerial units atseparate sites, and to ret any
recei ved out putmemgrgt df an adtimepdadécet byt Bepk pgeranmgdhar undid, vdeer ei n
the decoding MEASgeEAtdider BeR05: £OG ol £ehi g ibElr anclid (BY cne

t ransponder output signal 1s received froman aerraf_unit an

responsizve to REWRTBIPInFHean3nInEBR, und t Hdhan cdereemanes mhathsdnder
out put skgnal, #t|ssaliewee! tobnghefge baigupnlfyrindeieeded information from
the nenory of the transponder to the 6 interrogator wunit and which, in
t he absence of a transponder output signal, instructs the polling unit to
ski p i mredi at el§heoet heheexiewéceal isinian Acpn.evfeertedn&srﬁmddaentlmf midhe
present inventi |41 w S % 0 |

reference to thé;&%?tc}r?pé;% ﬁg:%?a%EEQEQ¢$# %‘%Efg qu % sﬂ%i/aw }E’E‘Ilc?cﬁ(

di agram of a privgaanﬁabaedcoﬂecﬁqt%@n n Gkrondinctow tsuppdypngseapaced

i nvention; Figye deshovheashlrQok AHAYSEBRE £ BGHENCY Hjé‘)’iﬁgoﬁ Ehh%li'et ry

formng part of, the ta of Figure 1; Figure 3 shows a | agr am”of
mermory pr ot ect i GHP r recelving modulated signals, and the second

—
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c1rcu1t being connected to the input via a demodulator.
The demodulator may be an amplitude, phase of frequency
demodulator. The spaced pulses may be programming'clock
pulses.

A coded information detecting system may comptise:
(1) a plurality of active transponder devices
according to the present invention, each comprising a
receiver, and a tansmitter for transmitting in  ,response
to an input signal received by the receiver an output
signal including said coded information and said
further information,
_ (ii) an interrogator unit which is arranged to
&; provide said input signal and detect said output
signal, and which includes decoding means, and
(iii) a polling unit which is arranged to supply said
input signal from said interrogator unit successively
to each one of aplurality of aerial units atseparate
. siteé, and to return any received output signal frbm a
transponder to the interrogator unit, wherein the
decoding means includes means for detecting whether an
initial transponder output signal is received from an
- aerial unit and means responsive to said detecting
means which, in the presence of a transpondef output
sighal,'allows the polling unit to supply the coded
information from the memory of the transponder to the



“circuitry formng part of the tag of Figure 1; Figure 4 shows a bl ock’

di agram of a nodification of the tag; Figure 5 shows an interrogator
terminal unit for use in connection with coded tags; and Figure 6 shows a
nDdlfia.tlon of the input circuitry of the tag. Referring nowto Figure 1

. Yp)ishown the circuitry of a codgd tag. Many conponents are the sane
Y1 bed in connection with Figure 1 of the above- nentioned co-pending
application and thus will be described only briefly.132 KHz signals are
suppl i ed fHﬁmﬁérkmgﬁﬁ@gmuﬁiﬂmﬁndmeldmpmaﬁltﬂdlhb&éﬁBQHQE(ﬁ such

signals, the_input rcultr ener at e the ta
circuitry.. 'g %‘?E r'fé'& @%?]Z a"tnr gfd"eﬁ'c% ?ir"?mﬁo olt'ng ungt
(di vi de- by- tMm sbumtemmedzacahwe¢pe¢heonaxtNﬂ@qyﬁkaQﬁitthe out put Qb

which is connected to a transmitter. output 24. The 132 KHz signals Tare

al so supplied to frequency division circuitry 134, which is shown in

greater deth IPFafprgad embogdimsnt @f the PEMSSesinventiien Wiblcounter

135 and a(ﬂﬂudebEya%seQwﬁéa'5¥%ha9h6foe&aubr§ oM, GFi ¥ £deéSegBbect ed
by a data selector 137 whose. set -|n§§ngé§g cted'to a termnal 190. The

output di vi s¥®n the| 2EFEPPABYBANEER Ty division chain
conprising divide-by-2 counters 138-141, the output of one of which is

sel ected by gy d3lg $CLEEMY 421 00! SELOEA4BENTS UB A5y LDPU! Sok8ST] and

its output is necte to a. guency |S|on
tag in accordance w1th the present invention; .

Figure 2 shows a block diagram of frequency division ..
circuitry forming part of the tag of Figure 1;

Figure 3 shows a block diagram of memory protection
circuitry forming part of the tag of Figure 1;

Figure 4 shows a block diagram of a modification of the"-
tag:;

Figure 5 shows an interrogator terminal unit for use in
connection with coded tags; and

- Figure 6 shows a modification of the input circuitry of
the tag.

Referring now to Figure 1 there is shown the circuitry
of a coded tag. Many compdnents'are the same as
described in connection with Figure 1 of the above-
mentioned co-pending application and thus will be
described only briefly.132 KHz signals are supplied
from an interrogﬁtor unit to an input 21. In the
absence of such signals, the input circuiﬁry.generates
a reset signal R for the tag circuitry. The 132 KHz
signals pass to a frequency translator'(divide-by-two
counter) 22 connected to an AND gate 23, the output of



“conprising di vi de-by-2 counters 143-146. The out put Wof one of the
counters is supplied to the coding.input of register 31. Referring again to
F|gure 1, the signal fromcounter 146 constitutes the output of «circ 4n 134
and is supplied to an index counter 33 and to one input of a half- br
HABI T) former 36, which is an exclusive-4R gate. The i ndex counter “N=+
conpri ses seven divide-by-two counters, six of which supply respective
signals Al-A6 to inputs of a data selector 32 and the seventh of which,

counter 331, -syppidiesis bHRakttld R @W&héﬁ%@&é'@ﬂtﬁbEUQWYTﬁ@ 138he
data selector 32 has.a fi.rst dat.a_inp ut éa{[% a second data|‘$€ DB and N
cBU&E0%s tgd ?~§118

data inputs coMf&pdharAds AL arr ONTIF @ THERGY M 31.

| nput Dl~i s stwﬂx&dltejfmswalwhﬂGMIcs khdﬁnldw(grébtdepﬁﬁhmgl dmn

whet her ‘A t 2, U|£ed that' the information arrangenent is intended to
detect the pre éﬁ%ﬂr f“brogrammabl e tags using the presence sensing system
as described in Patent Application 8 The second input DB is connected to

the output of ThP AL YO IR0 flEk 68" 2O G le-LGLIagfh et Az

give alogic '1 tage is

tter
(N+2) - bi t dataaséné@e%? By - |%°W¢éd1géfathﬁrgpt§%é?f|‘?fb%|t°%fwalglb|t
data sel ector X6G3. seTP@ctEBUbyDla a&@rytepé@aowlsheww%étgmabultna@ of

g, sel ector 163, And 1he outpul qf, &, 362N B!t Sfe vl 95 I% £51 8hon
selector is connected to a frequency division chain
K/= comprising dxv1defby-2 counters 138-141, the output of
- one of which is selected by a data selector 142.
Selector 142 has two set inputs So, S; and its output
is connected to a further fregquency division chain
comprising divide-by-2 counters 143-146. The outpuﬁ W of
one of the counters is supplied to the coding input of
register 31. |

Referfing agéin to Figure 1, the signal from'counter
146 constitutes the output of citcuit 134 and is
supplied to an index counter 33 and to one input of a
half-bit (or HABIT) former 36, which is an exclusive-OR

‘ gate. The index counter comprises seven divide-by-two

&Jf ' counters, six of which supply respective signals Al-A6
to inputs of a data selector 32 and the seventh of
which, counter 331, supplies a signal A7 to memory
protection cicuitry 410.

The'data selector 32 has a first data input Dy, a
second data input Dg and N data inputs corresponding to
a code stored in an N-bit memory register 31. Input Dy
is strapped to the value logic 'l' of logic 'O’
depending on whether it is required that the
information arrangement is intended to detect the
presence of praignémmable tags using the presence
sensing systemtég described in Patent Application
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sel ecting input. Detector 162 is arranged to sel ect DL when the battery

vol tage reaches a | ow I'evel. The output of selector 163 is connected to the,
second input of the half-bit fornmer 36. The output of half-bit former 36.

is comrected to the first -input of an OR gate 91..The second input of OR
gat’el s connected to a termnal 90, which is preferably constituted by
an e -nal p|n of the tag chip. The rﬁrrrs normal | y down- bonded to the

|l ogic value '0' so that the OR gate 91 functions as a straight through
connection fromhalf- bit-former 36 to the second input of AND gate 23. If
termnal 90 is strapped to logic value '1', the tag behaves as an uncoded,
presence-sensing device. C ocking signals for the register 31 are supplied

by a cl ock ' e|v ut, Bef or.e, bein dio th ster el ock

si gnal s pass o{%%bggnérpébl £ ﬁBt &t | % 8? ?’Lﬁ% iog t%?&v@%t

acci dent al abdtaergrnanﬂmgeseﬁiebémngescucuhe d(ﬁd.e vﬂeio:h byst Iaerrawrslt er.
Circuit 410 | g I :

pr ogr ami ng u?ﬁ? (notd ghé%\nfr? g’{rr%\eﬁ' a 1|QBE;“ ﬂ' are u%%? gﬁn&% 9 (
) a fidOW.i nput of an AND gate 173; ( ii) a first input of an AND
gate 174; (iii) ~a first input of an AND gate 42; and ( ivV) a cl ock
input of a 2-bit counter 178. Connected to the second I,nput of AND gate 173

i s the out pulbgr oNtERY IRF WP IR 193t TReleRbaE s34 1§afuPPiies &Sinal s -
derived fronat B¢ rigte@uirneal di npaitoBf a 2-bit data selector 163. The

input D;, is connected to the seeond_signal input of a J
selector 163, and the output of a second battery "
voltage detector circdit 162 is connected to the
selecting input. Detector 162 is arranged to select Dy

when the battery voltage reaches a low level. The
output of selector 163 is connected to the second input

of the half-bit former 36. The output of half-bit
former 36 is connected to the first input of an OR gate

91.. The second input of OR gate 91 is connected to a
terminal 90, which is preferably constituted by an
external pin of the tag chip. The pin is normally down-
bonded to the logic value '0' so that the OR gate 91
functions as a straight through connection from half- .
bit former 36 to the second input of AND gate 23. If .
terminal 90 is strapped to logic value 'l', the tag
behaves as an uncoded, presence-sensing device.

Clocking signals for the iegister 31 are supplied by a
clock receiver input 41. Before being fed to the
register, the clock signals paSS through a memory
protection circuit 410, which prevents accidental
and/or unauthorised changes to the code held by the
_register. ' |

Circuit 410 is shown in greeter detail in Fig.3. Clock
pulses from a programming unit (not shown) arrive at
input 41 and are supplied to:



‘circuitry 134. The output of AND circuit 171 is.also supplied, via an

i nverter 172, to, the second input of AND gate 174. The output of AND gate
173 i's connected to the counting input of an Mbit counter 175. Count®r 175
"has all” its outputs connected to an AND gate 177. It also has a reges i
which is the output of an OR gate 176. Afirst input of OR gate 1
reset signal Rfromthe input circuitry 'of the tag and a second
signal is the output of AND gate 174. The output of AND gate 177 is
connected to the D-input of a D-type flip-flop circuit 45. The cl ock input-

of circuit 45 receiyes the s ghal i dgut rOM SRUAKBr g884 of3the index counter,
and its out put Qs,_onnected to-the secong ;prt o? AND_gate 42. The out put
t<to

of AND gate 42 tituted FHeSt HRUF ) NBgPater 134 The output of

i nverter/172 i s(idligo sup@ ik dto impeut esftannpND gate- bRk aadnter 178. The
counter has a el first, ow err d_a,sgcpnd out put which fornms a
further input'ggdﬁgl for'?kégéggg%? u{7§9mﬂigﬁ§?gsg?gn%§ﬁn} *175. During
the first phase of the programm ngsequence in mhich_a new code is entered
in register 3l.cg,l3¢r K ¢ ¥ éécéH?p'ih?q.\@toﬂ%ﬁBrggtte' §°{%G§B%”d' ng
to approximately two I nterrogation 0 cycl es. IS automatically
produces L shi PUtREEeOfi ﬁd(ﬁb‘:. e three ARGy gtR nh7lni Thewdindt ¢ fice fides teeans
duplicating the f1egpenGys i vssaent i5jd& Uikl OEhbNE deflidnBYOHILCLSs9BR
clock or shift ulse,mnthlg each of the Shlfé gulse,mnndoms and at _.the end
of the first p uitry 134, The output of AND circuit 171 is also

BN supplied, via an inverter 172, to, the second input of

~ AND gate 174.

The output of AND gate 173 is connected to the counting
input of an M-bit counter 175. Counter 175 has all its
outputs connected to an AND gate 177. It also has a
reset input which is the output of an OR gate 176. A
first input of OR gate 176 is the reset signal R from
the input circuitry of the tag and a second input
signal is the output of AND gate 174.

The output of AND gate 177 is connected to the D-input

of a D-type flip-flop circuit 45. The clock input of

y circuit 45 receives the signal A9 from counter 331 of

the index codhter, and its output is connected to the

- second input of AND gate 42. The output of AND gate 42
constitutes the clock input to register 31.

The output of inverter 172 is also supplied to the
reset input of 2-bit counter 178. The counter has a
blind first output Qi and a second output Q5 which
forms a further input signal for the OR gate 176 which
- resets counter 175. During the first phase of the
programmingsequence in which a new code is entered in
register 31, a 132 RHz signal is supplied at 21 for a
time corresponding to approximately two interrogation -



signal A7 attains the logic '1'" level. This clocks flip-flop 45 whi ch opens
AND gate 42 of the nmenmory protection circuitry to pass clock pulses to
regi ster 31. During the second phase of the programm ng sequence, N 5hift
pul.seghare applied to the register at intervals determined by the desired
code. [0} s phase is described in greatgp detail below. At the end of the
—phases'the 132 KHz is renoved which has the effect of resetting the
circuitry of the tag, and in particular signal A7 and the nenory protection

circuit 410. dysigg.t henibi rdb pbast iallle 068 BEEISNOLSQIUENEE pullvk (OF

more) interrogation cycles are perfornmed on the tag, the results are

Compar ed wi ¢ 171 BRSHES] THF JHES PRI RS H e PR CLodd G LEERE, BEANE dat a
val i d signal duplgicestriniy thhe freguanoyndivisionVaiirewd traspettthe Mg t he
operation of d _inf i op._.a esGr.J.be e w |l now be
di scussed | npgépi%ﬁgggdgtn% I()“{fqé.kBgft é?‘?r%teglgissgn%ﬁctalﬁrgngggévg\#t itc?ngof

faul ty oper atshdftofpukse t wgndowsi,o andh aobwhhef ends ofatther\finidtd phasde :
described. TRAJalp! AAtAerui tage e £6! Of 19byiof irhs $UBRIIASs
logic '0' signal 0 input B o Jét sel ector 2 (corresponding to
bit 2 of the ’§i°ﬂu;%aHPIQNmﬂPFH§\kﬁpagéﬁﬁ 4 }eoBattihg ymEBMALY bel ow
a first |evelpddeeoutipH cafr diei eelotolpasscranans guwl segi €o' aégiBteer t ag
is still fulhé_operatlonal at this stage. Wien its code is read by the
decoder of t ‘interrogator, the presence of a logic '1' at bit 2 is used
to activate _ o

During the second phase of the proéramming sequence, N
shift pulses are applied to the register at intervals-
determined by the desired code. This phase is described
in greater detail below. At the end of the second
phase, the 132 KHz is removed which has the effect of
resetting the circuitry of the tég, and in particular
-signal A7 and the memory protection circuit 410.

During the third phase of the programming sequence, two
(or more) interrogation cycles are performed on the
‘tag, the results are compared with the desired code,
and if the entered code is correct a data valid signal
is given by the programming unit. o ' ﬂ;

Various aspects of the operation of the coded
information arrangement described above will now be
discussed in greater detail. ‘

1. Battery Status Indication _ _
Prevention of faulty operation of the tag due to run
down of its battery will now be described. The first

.battery-voltage —detector'161 ﬁormally supplies a logic
'0' signal to input Dp of data selector 32
(corresponding to bit 2 of the code of thé'tag). When
the voltage of the battery falls below a first level
'the_output of detector 161 - changes to logic 'l'. The



neans to indicate that the voltage of the battery is.lowand that it should
be repraced. If the battery voltage falls below a second | evel, which is
jtself-belowthe first level, this is detected by the second éﬁa
battery vol t age-detector 162. The output of detector 162 changes ar’
triggers data sel ector 163 so that insteag;of supplyrng coded signals

hal f-bit former 36 the selector supplies contrnuous 'Cs' or continuous 'l1s
to the transmtter 24 depending on the value of inputs DL. Thus when the
tag is interrogatRf is seltmllqtyelapm&rgltmttﬁbs BahLe! Y whdh MWy
down. An advanta e of . this ran é& t hat dgg or rncorrect ded
i nformation can %el§u55F%b ?ﬁPQFFb ?o?“ﬁﬁﬁﬁ%&ﬁﬁ@r'tﬁ

coul d oceur if tzheeseheu tof af 1blg6.d ad 'wat dipvwedisoused itdieateifamiion

in its nefmal sth own, T e

permts repl ace%@ 88f thé‘no ?%&g gg oreqt%ev?]agggfm%f\% 9%%?& 3‘[‘11 y.
Of course, if desweahd ethakribfshbueldt hgesepdakddbe used on |ts own. 2.
Direct Programming It nmay be arranged that some of the bits in the code may
be directly progranmmed via external termnal pins of the tag itself,

without the needf obhg hrafkkarti Pikrge SadH anbaleangensecand ddgvaled in

Fig.4 where therghishdigects@drabbebvwdthe t6Q rishe 1Ie%<il n&rﬁéﬂlﬂss d%ftetdteeaiode

supplied to datg selector 32 _via.term nal, pins : use,

descri bed prevrgﬁﬁl§hepﬁﬁ§°88 BRCHRF Yo P tad $5 t%ﬂEP%rgsg eb&ﬁiﬁ? S0

t hat _ of detector 162 changes-and triggers data selector 163
Ui so that instead of supplying coded signals to half-bit

former 36 the selector supplies continuous 'Os' or
continuous 'ls' to the transmitter 24 depending on the
value of inputs D;. Thus when the tag is interrogated
it is immediately apparent that the battery has run-
down. '

An advaﬁ%age_of this arrangement is that degraded or
incatrect coded information cannoﬁ be supplied to the
interrogator for processing; this could occur if the
circuitry of the tag was allowed to continue to
funct{on in its normal fashion as the battery ran down.
The two-stage indication permits replacement of the

' battery before the tag stops working correctly. Of
course, if desired, either of the stages could be used
on its own.

2. Direct Programmlng
It may be arranged that some of the bits in the code

may be directly programmed via external terminal pins
- of the tag itself, without the need for a programming.
unit. Such an arrangement is depicted in Fig.4 where
there is direct ‘parallel axis to the leading 8 bits of
the code supplied'to data selector 32 via terminal pins
Bo-B7. For normal use, as described previously, pins
Bo-B7 and select input 319 are 'down—-bonded' so that



12 the first eight outputs Do-D7 fromregister 31 are supplied to sel éctor.

32 via data selectors 310-317. Wien the sel ect input 319 for selectors
310-317-is made logic '1'. the signals, if any, frominputs Bo-B7 are 5
'Suppugg;to selector 32. Signals at these inputs may represent the

auto cal |y updated val ues of paraneters such as tenperature, voltage,
pressure etc., which may be converted to a digital word for direct. :
inclusion in the code data streamwhen the tag is 10 i nterrogated. Thus
part of the coded information can be changed in real tinme. Alternatively
one or nore |nputs may be used 1@ indicate whether a particular paraneter

has exceeq%%o Qetee{ heed 4 &Jgs ?radgrpyggggn e%(ggﬁls%e';ndi faget an alarm

condi tion an on selec {; ovi ded it dggired.
As shown srcipmlgm@ Lot fepeter |@r o¥ bandad x e%\@bﬁ§t|°sf$:o%prréd-7mth t he

battteré vwlhteaga;nemhaaéwnm $3r:9 fbt?héélééEoEQaBB!Peglho}i’%V%(r?dermé ge
omtte . Prqg ag,Ln _the angenen iscloged in

2077556 ¢ RBILSy o wEB S GRARTFS pr b r Akt B B LBRIG UAS S 85M 1 rom a
sepabat e pu@gﬂatmdngoumaled"tlercbaedSslggmalsms Eheseslpppuesd may nput 21
and was. c i ragL st .S | I b ck recelver .
input 41. LI%?%E%Seﬁ?antgtg%engﬁgc%g%ggilnéggpiYtshelbgdr)%agga %ﬁ\%‘?\%%on afﬁ uncoded
132KHz si BRERMerenpFUchl 29 temperatuged voltager mmng ehct,, 30 The

132K i halch SmayPBd &b hPetkeaansYa i Yaalkan bRl oy 1droah out pUt

froma counter inside circurtry 134 is used to su ses Wto the..

inclusion in the code data stream when the tag is O

10 interrogated. Thus part of the coded information can be
changed in real time. Alternatively one or more inputs
may be used to indicate whether a particular parameter
has exceeded a predetetmined value, and may for example
indicate an alarm condition. More than one select input

15 319 may be provided if desired.

As shown in Figure 4 the direct programming feature is
combined with the battery-voltage indication'feature;
the latter.feature, however, may be omitted.

20 '

3. Programming the Tag

In the arrangement dlsclosed 1n<LB. 2077556 the tag 20
was coded or programmed by a coded data stream from .a
separate programming unit. The coded signal was

25 supplied to input 21 and was clocked into register 31
by signals supplied by a clock receIver input 41. In
the arrangement accordIng to the present invention an

~uncoded 132KHz signal is suppiied to input 21 and to

the programming unit.

30
The 132KHz signal is supplied to frequency division
circuitry 134. An output from a counter inside
circuitry 134 is used to supply data pulses W to the
_ input of register 31..
35

Asstated above the programming unit includes frequency



input of register 31. 35 Asstated above the progtanm.ng unit includes

f requency 13 division neans which corresponds to the circuitry of.the
tag, and which may be hardware or software. The data pulse Walter Y
as logic values '1" and '0'. If, when coding the tag, the next bit .t he

code’'to be encoded is logic '1', the uni tygupplies a clock or shift pul se
to detector 41 only when the data pulse Whas the value '1'. This
arrangenent has the advantage that the detector circuitry 29 of the earlier

arrangenent is gQly {LO0Gh’ Adard wEieR XoRIEHSShE st BBt tRAeClATPcPULEG BECUTrS
during the wi ndow defined by the, interval that'%he dat a pulge W has t he
desi red val ue. Fﬁ%uﬁﬁQioﬂnérg ighePRy &if iMPFANaE& iy BPLtMATfuckPBul se

i E not requi regdaéta 'W‘Dd_ s§ W a;cl_ew&mtallycgiats ucalfl_s;siﬁivsalaa_ed"ln ime 'O?'b.
above- newt i oned_go- pendi n ppl igation, cading of the tag is prece y an
i nt erval corftggpg’ nn#%_e%%l??'o fﬁ% '%’ﬁ'l"lbﬁ"ht% rB%ﬁtESﬁe 888
transm ssion ti eacodedi ig thégicnt'dryalthet und tcheekpd itemtat kd ccuk r ect
nunber of cl ock I LV, | . ol ot.al lgﬁﬁ? | gck
pul ses is count g&tiﬁ’g "gie%é g%aé?hglelrttotrﬁnjﬁlngﬂgy n‘gtﬁeg’hrggfeg. é’"\a/)\i/asg'ﬂ :
whi ch the nenor Pag dthetyahuei [ tli (Thist AT prgamentnbast the AWAREATew | |
become appar ent tiven tdiee f o & Quictb lesei ¢ Blulior 9f PPOOs @M A t & rtder
During the set-up_interval before the tag i.s gﬂped L.flock or shlfg gulses
are applied viaagﬁﬁﬁﬁgﬂfqﬁybﬁ not requited. is only necessary that
a clock pulse occurs during the window defined by the
W, interval that the data pulse W has the desired value.
. In addition great precision in the timing of the clock

pulse is not'required.

4. Memory Protection Circuitry
As disclosed in the above-mentioned co-pending

~application, coding of the tag is preceded by an

interval corresponding preferably to tw.o full

" interrogation transmission times. During this interval,-

it is checked that the correct number of clock pulses

arrive at input 41. Only the total number of clock

pulses is'counted,'however,'énd their timing is not

checked. The way in which the memory protection circuit

Nt _ of the present invention functions will become apparent
from the following description of programming the tag.

During the éet-up interval before the tag is coded, L
clock or shift pulses are applied via input 41 to a
"first input of AND gate 173. To the second input of

- gate 173 are applied pulses'defining the windows in
which the clock pulses must occur for programming to
proceed. The shift pulse windows are defined by outputs
taken fromselected points of the frequency aivision
circuitry. Since the frequency division circuitry is
reproduced in the programming unit, the unit can supply
the clock pulses precisely within the windows.



first input of AND gate 173. To the second input of ‘gate. 173 are applied
pul s&s defining the wi ndows in which the clock pul ses must occur for
programming to proceed. The shift pul se windows are defined by outputs

t ftomsel ected points of the frequegéy division circuitry. Since the
fr ncy division-circuitry.is reprod d in the programm ng unit, the

" unican supply the clock pul ses precisely within the w ndows. 14 The
out put of AND gate 173 is supplied to the counting input of an Mbit
counter 175 whose outputs are connected to AND gate 177. \When the L pul ses
have been corTbet lontumtetl, A§Rt gate7 1ddplisesuppbirdutol bhec countiag he

nput of D-typadd¢pold ogniu-Blie wbBNeOf 4t WhHoks depauplhed via

an inverter 2°to a first input of AND gate 174, 'the output of whigh is
connected to SANCFRGEed 19cANDNAateed Ito WheN ddig Irer}{FES%F Baust BFenys.

The cl ock pulé@%r&@@nylaaunﬁad;ﬂgaeéDDVVedupqlh&eaﬁaauxbu@pyé pE gpte
174. Thus shoul d ﬁﬁd ock pulqseD_b&ear whi CE} not si mJItaneous wth a

wi ndow pul se, tRo&hRteANPHS @ Etirt f#3p 45 will not be actuated
and recoding of the tag will be prevented. The out put of inverter 172 is

‘al so suppl i edﬁf,l%eeo@géﬁ%ero %a@é ?Lﬂt ogftsgr %1-{? % end of

each wi ndow p s reset o Zero. are
supplied to aiowmentenpdi?ofteocantfiragginput hefc@rﬂl%cqachodk'l%)ul sb= are

suppl i ed, onl MuCHEuEU'oSP WHiche fé‘pl@dﬁﬂe@céaurﬁ&f a]n78oli¢etéf"§%ré eqely reset

operation thereof, and logic "1' wll| appear g -
connected to the reset input of c unter 175. The clock \J-
pulses from input 41 are supplied to the second input N
of gate 174. Thus should a clock pulse appear which
is not simultaneous with a window pulse, counter 175
will be reset, flip-flop 45 will not be actuated and

recoding of the tag will be prevented.

The output of inverter 172 is also supplied to a reset
input of 2-bit counter 178. Thus at the end of each
window pulse, counter 178 is reset to zero. The clock
pulses are supplied to a count input of counter 178. If
the correct clock-pulses are supplied, only one pulse
will be'supplied to counter 178 between each reset .
operation thereof, and logic '1l' will appear only at o/
the blind output Q; of the counter. If, on the other
hand, two clock pulses'are supplied between successive
reset operatidns of the counter, a logic 'l' will
appear at output Q, of counter 178 which is connected
to OR gate 176 to reset the counter 175. Thus shouid an )
incorrect extra clock pulse occur, counter 175 will -
reset and recoding of the tag will be prevented even if
the extra clock pulse occurs along with a correct pulse
within a 'ﬁindow' set by the pulses from gate 171.

If no clock pulse appears at input 41 within the
interval set by the window pulse, counter 175 will not



“the blind output [err] of the counter. If, on the other hand, two clock
pul ses—-are supplied between successive reset operations of the counter, a
logic 1 wll appear at output [err] of counter 178 which is con d-to
“‘OR gate 176 to reset the counter 175. Thus should an incorrect exté%?fiQCk
pul se occur, counter 175 will reset and resoding of the tag will b -
prevented even if the extra clock pulse occurs along with a correct pul se
within a 'window set by the pulses.fromgate 171. If no clock pul se
appears at inpubellamkuaied fend ntleusawisel hytthe wbddowpudasentcopnter
175 wi 11 not :?.%L u.-]tpé@@ r@m’i‘ﬂbé?“éfv"'ﬂ |pu'1‘¥e§36 i€ #01 SOEp UPst gifhe

correct nunber ses. Thus |p flop 45 wll not be actuated and
recodi ng of then%g QIaﬁéﬁﬁEQQM%ﬁ ﬂﬂ%°é&ﬂ9m°§m¥%%tﬁﬂ9pﬁﬁ%b be

i medi ate) y pregrdvhedl ng, the menmory protection circuit of the present

i nvention requires that clock pulses are supplied at the correct instant,
that only one clock pulse is supplied at a tinme, and that no extra pulses
are supplied betMasn tdherc‘mgr ehte isest-aup spe Diapidng nimedsatteldpy ig}ien:eléh.ng
132KHz signal i PP RS ¢ t f |

t wo |nterrogat|c%):n ch(]: tﬁtghg' end %%?B@eédé’gioﬁ é?ﬁgallﬁltdg% eetgtgnt g% gl ves
alogic '1' out@ﬁ?%ﬂﬁlQ%néﬁqgsrgath&&jtQiQQkaEPbéﬂslmmﬁ %#Ppliﬁdfﬁsp
45. Providing flhys f beR A $aIn2heFt eHH Br150USRET chiocr beide ' 1's

signal will be ap Iled to a first |nput of . AND %ate 42. Subsequent cl ock
pul ses are. supFYRRLE8: REsécohdMepudngs BRBSgRR £XthR2 pBLiSes natiene

correspondi ng t Gupplied between the correct instants.

\—

During the set-up interval a 132KHz signal is applieé
to input 21 and thus after a time equivalent to two
interrogation cycles, the end cbunter 331 of the index

 counter 33 gives a logic '1' output A7, which is
supplied to the clock input of flip-flop 45. Providing
flip~-flop 45 has been actuated by counter 175 a logic
'l' signal will be applied to a first input of AND gate
42. Subsequent clock pulses are. supplied to the second
input of AND gate 42 at points in time corresponding to
the new code that it is desired to insert into register
31. When the code has been stored, the 132KHz signal is
removed from input 21, which has the effect of applying
a reset signal to all the counters in the frequency
division chain (including counter 331), flip-flop 45
and OR gate 176. Thus signal A7 becomes logic 'O' and
AND gate'42 no longer paeses clock pulses to the
register 31. Two interrogation cycles are then
effected, the signals transmitted by the tag are
compared with the correct code, and if the information
has been coded corectly, means on the programming unit
is activated to indicate satisfactory coding and that
the data is valid.



the new code that it is desired to insert into register 31. Wen the code
has~been stored, the 132KHz 'signal is renpved frominput 21, which has the
effect of applying a reset signal to all the counters in the frequency

di vi si-on chain (including.-counter 331), flip-flop 45 and OR gate 176. Thus
Si A7 becones logic '0' and AND gale 42 no | onger passes clock pul ses
to@ register 31. Two interrogation cycles are then effected, the signals
tra itted by the tag are conpared with the correct code, and if the

i nformati on [Gas Sedec tabferl Ry 2210y, Rabdas on the programming unit is
activated toqyuli cpfgqadhehAchqrwi §9didd ralWi bhad £t hejdatigy £$ yahid 16
5. Selectable Dvision Rati 0 The frequency division', ratio of Circuitry 134

(i . e. bet ween (LreRA%#SeR; FFaEHEDSY ARG Ve o dRdr indexpgpunder rihlged to
ble stel ect |e|d o £y hdee Q!&Qa)ﬁgédo!ft;lbaHé %sefle/@taaz-%&og?aax@rralr%iafab_t

el ectrically noisy. envirgnnmenf i e requirred, to have a sl ower

Cato, which BOMRRBORYs Ot G HPBRer AR/ SF ORBLE 40 38 (Hher Bhucaddy

sel ectors 13%hchgy lddvdremmentdid. maysbie reguimnédsebassve 43g1bweroupl ed
to a termnal,.19Q qf t : ] 0,.is _a.pref | y: const | d by an
ext ernal  pi nlbd'fjt &ﬁ%e't régh-iéﬁ?pggﬁgégg%’ﬁagi s?opraefhelgz’l)el(};/aééﬁym%éﬁb%?\d%%y{' at is
it applies aToodihdissigpshidatr selecters Lapuand| 142 agkeerovit®d. This

connect's divide-by-3 counter 135 into the frequency division circuitry.

To change the division ratiqg termnal _ 190 may alternatively be connected
to give a A set input of selector 137 is coupled to a teérminal

190 of the tag.Terminal 190.is a preferably constituted ;}
by an external pin of the tag chip. The pin is B
preferably down-bonded that is it applies a 1logic
Signal '0' to select input X1 of selector 137. This
connects divide-by-3 counter 135 into the frequency
division circuitry. To change the division ratio
terminal 190 may alternatively be connected to give a

logic 'l' signal which selects input Xo and divide-by-2
counter 136. Data selector has two set inputs S;, so
corresponding to four counter inputs Xo-X3. Inputs Sy,

So are connected to respective terminal pins 192,193

which are both preferably down-bonded to select input

Xl and the output from divide-by-2 conter 140, thus _
excluding conter 141 from the frequency divisionchain. o/
To select another conter input of selector 142 pin 192
and/or pin 193 are connected to give a logic 'l'
signal. With counter input X1 selected for both
selectors 137, 142 a division ratio of 384 is achieved,
that is the same as in the above-mentioned co-pending
application.

6. Selective Coding _
If desired, a part only of the register 31 may be coded

during a programming cycle. Thus it may be arranged
that a particular programming unit is only able to
recode,say, the first 16 bits of information or



fogic,'l' signal which selects input Xo and divide-by-2 counter 136. Data

- select.er has two set i'nputs S1, so corresponding to four counter i -
Xo- X3: Ipputs [err], So are connected to respective terminal pins 3.

whi ch are both preferably down-bonded to select input X1 and the o ..
fromdivide-by-2 conter.140, thus excludipg conter 141 fromthe frequency
dirvi sionchain. To sel ect another conter input of selector 142 pin 192
and/.or pin 193 are connected to give a logic '1' signal. Wth counter input
Xl selected for gédetelraci ned b’i?%uﬂégﬁﬂhi/hst@:@ fﬁit§t0f1d6_38l§it§. The
achi eved, that i sage I Q .t ove-nenti.oned cqQ-pepdin

appl i cation. 6. %%*’g%t i ve &0663 ng'lltfgd dY e a%ﬁé‘ret or?ﬁy gget hgtraeqﬁ sOf 31
may be cg&ed durmaguf asytuyr eangicngnaycbe. cidiedi andhyr &ecadreahgedl yhaly a
particul a~ progrpgELe idqg i SmaAY tor£eg9ds, e, | its
of information or %7Wr eg etgr% ngegmgtr:ou%é w??g'i ?\’%%/ﬁeléfqale’f s‘tl:ﬁ%% %?xte?:_e The
other (N-16) bit%2%ehepd hiecRY 1PE BF oGS ¥ minguiadits e achnuy the thwded

and re-coded onlauéNod itHEdy AU @A YAk of! b Wi lFlf dite St SRhmbled Jfere
can be a hierac of programm ng units each with the authority to change

the code of a dif¥%f ent nunber of bits. The presence of 'fixed bits in the
regi ster permts recoding of the tag to be restricted to one particul ar

nterrogated andihabr FRERARIof o Ehkpd® oRe IR ERE 145l ET 'Flrmies
recoding of the tag to be restricted to one particular

U | user. Before recoding is permitted it may be arrangéd
that the tag is interrogated and that the coded signal

transmitted by the tag is checked by the programminé

unit to determine whether the user of that particular

unit is authorised to recode that patticular tag. If

the user is not so authorised, recoding of the tag is

prevented; this provides a further mémory-protection

feature.

7. Presence-sensing Role

Figure 5 indicates an arrangement in which a single
interrogator circuit is used with a plurality of
. aerials. An ihterrogator circuit 210 is associated with
&; a poiling circuit 211 and a signal processor 212. The
interrogator comprises a transmitter circuit 221, a
receiver circuit 222, a decoder 223, a timing circuit
224 and an output circuit 225. The polling unit
selectively connects the circuits 221, 222 to
successive aerial pairs-231-234.'Although only four
sets are shown in practice a larger number of pairs may

be used. |

Unit 211 which may be under the control of processor
212, first connects-aerial pair 231 to interrogate 210.
Circuit 221 emiES'an interrogating pulse and circuit
222 receives the coded signal from any tag in the



transmtted by the tag is checked by the progrann1ng unit to determ rie-
whegther the user of that particular unit is aut hori sed to recode that

p Ncular tag. If the user is not so authorised, recoding of the tag is
p ted; this provides a further nenory-protection feature. 7.
Pr ce-sensing Role Figure 5 indicatgg an arrangenment in which a single

i nterrogator circuit is used with a plurality of aerials. An interrogator
circuit 210 is associated with a polling circuit 211 and a si‘gnal processor
212. The i nt elkelgOijst 06 £C QMR izesialt pariyy tiAis CLECH tta2321i.s apfesene/

LU 72 o LGB0 % 8el B 61 ile 218, D, BAsS Lad  225

successi ve afiirsit bditr Pp23ndizrating hthah antgdédutageiis @messmawm
practice a | 3haersQUBRY gicPALS (NI IPe UG AL k«.o?r;léwgggh & under

the control of processor 212, st _connect3 aerial palr to |nterrogate
210. Circuit PRFE®RYt sIfn Q%@?‘Fégata%gdﬁﬁﬁ§ésarﬁf’%\'-r sheseweebditges t he

coded si gnal nfav@n ey baen rkéélewedléby e@i@&uqfttilzzzaenzl E&a@@éé thiaus if a
tag is present Cjrcuit %gZ regei v t for mat, e first

in
bit [err] i|nBP3RtiRg Ot 4 Bo&ﬂp?aéa i&e§§ﬂ? tﬁ@@ﬁiﬁﬁ@aSHPqerr]
i ndi cating tchmhuhmhonnekttmedmﬁlepalrlDaﬂxxdethaa3dﬁﬂmﬁéaeahwbthese

{071 bt o Ry B T SRR e R FOb e BER Lot RERoilRRY 10 U
Since the interrogation cycle takes a relatively long o/
time, the provision of this skipping feature enables a.
large number of aerial pairs to be scanned by a single
unit. The waste of time involved in interrogating empty
sites is avoided.

8. Tag with single input

Although the tags described above and in the above
mentioned co-pending application have separate
interrogating and clocking inputs, these may be
replaced by a single input as indicated in Fig.6. A
demodulator 250 is connected to a convenient point of
the input circuitry 21. The output pf the demodulator ,
is connected to point P, Fig.3 of the memory protection
circuitry and the separate clocking input 41 is
omitted.

The demodulator may be an amplitude demodulator, a
- phase demodulator or even a frequency demodulator
- providing the frequency shift is small enough so as not
to upset the timings of the system. When it is desired
to code the tag, suitable modulation of the 132KHz
signals is provided. :

. The features 3 to 8 above may be used in any desired
combination with one or both of the features 1 and 2.



cycle. The next aerial pair 232 is then connected to circuit 210 and the

i nterrdgyation cycle récomenced. Since the interrogation cycle takes ;
relatively long tine, the provision of this skipping feature enabkgggéé_;‘
| arge nunber of aerial pairs to be scanned by a single unit. The -of,,
time involved in interrogating enpty sitei is avoided. 8 Tag with single
i nput Al though the tags descri bed above a d in the above nentioned

co- pendi ng application have separate interrogating and cl ocking inputs,

these may be re f%é?h A pngle.j.pput .as_i,ndicated in Fig.6,. A,

denodul at or 2509+s cpﬁ%%% ef tgégt%5§§eﬁi3HFQ%& QﬁYP%% gﬁﬁﬂt“&ﬁhc&#@ry
21. The out put dfesheoderdtrll apded sinfonaateibn oapaiarng dnehity b Digt e
menmory protecti GegddiBEd 'in 30T hgp$epggate clocking input 41 is omtted.
The denodwl at or may be an anplitude denodul ator, a phase denodul ator or
even a frequency denodul ator providing the frequency shift is small enough
so as not to upset the timngs of the system Wen it is desired to code
the tag, suitable nodul ation of the 132KHz signals is provided. The
features 3 to 8 above may be used in any desired conmbination with one or
both of the features 1 and 2. 19 Alternatively features 1 and/or 2 may
be used with the rest of the coded information arrangenent being as
described in G B. 2077556. '



20 Cl ains 1. An active device having first and second input circuits,
frequency division circuit connected to the 5 first input circuit, a
nBﬂDry for storing and supplying coded information, further data supply

anged to transmt an output signal -including
sal ﬂl“ﬁmﬂmm)muﬁmsal d further data, the second input circuit

" bein onneeted to & clsock 10 I nput of the nenory, wherein an output of
the frequency division circuit is connected to a.coding input of the
menory. 2. An active device accgbdlng to claim1l wherein the 15 output is
froman internediate part of the“Frequency division circuit. 3. An active
device according to claim1l or 2 ca@iEimé Nng a nenory protection CIrCUIt for
preventing 20 undesired changing of the coded information stored ifiithe
menory, the menory protection circuit being connected to the second™ ! nput
circuit, wherei An vihehive idevbser bavtinghfihge tt rendt seedndf bmpati on, a

. predeterm es 50f, ynggv P a C I nput
circuit toasﬂgﬁﬁgﬁorg ﬁﬂ%ﬂgﬁﬁ%rw(nriﬁ}éﬂ)éi €%¥£ cénﬁﬁgged égygggotectlon
circuPt inELlaaEsingy sC#GFuéanérMﬂ?Qiﬁ hEQhestRpbed and suBPl¥ipaAg of .
pul ses actyaldle ap@tb@@hé@;éhe mwetnmata:l éﬁwptlyw hBahle angbar and the
timng of e _predeterm ned ‘f é n active de¥|ce acc rdlng to
claim2, EPéﬁsﬂn’ngFG n%ﬁﬁgn&e h °n§:rﬁﬂ§/sf9t"5t eRPi S PP uFt’%?é connect ed
to selecteﬂnpmudﬁagobauﬂechﬂamﬂmnnomhatsomnand said further data, -
the second input circuit being connected to a clock

10 input of the memory, wherein an output of the frequency 52'
division circuit is connected to a coding input of the

memory.

2. An active device according to claim 1 wherein the
15 output is from an intermediate part of the frequency
division circuit.

3. An active device according to claim 1 or 2
comprising a memory protection circuit for preventing
20 undesired changing of the coded information stored in
the memory, the memory protection circuit being
connected to the second input circuit, wherein, when it \)-
is desired to change the stored information, a
predetermined series of pulses must be applied via the
25 . éecond input_circdit to the memory protection circuit
and wherein the memory protection circuit includes
means for comparing both the number and the timing of
pulses actually applied to the second input circuit
with the number and the timing of the predetermined
30 , series.

4, An active device according to claim 2, wherein
logic means of the memory protection circuit are
connected to selected points of the frequency division
35, circuit whereby to determine said predetermined series.



35 circuit whereby to déterm ne said predet ernined—series: 21 5. An
active device according to any preceding cl ai vision ratio
aof the frequency division circuit is adjust ab{rﬂmil"lﬂ’lﬂ“ Il]j ml:t i ve devi.ce
according to any preceding claim wherein the i np

circuits have a single input for receiving nodul ated signals, and<2§§3(*;
second input circuit is connected to the input via a denodul at or. .-~ An
active device according to any preceding claim wherein the outputs of the
menory and further data supply neanZ are connected to correspondi ng i nputs
of data selector neans. 15 8. Ltive device according to claim?7,

sai d. further5dataAsupptyvnedmsunanmucunﬁinyutdﬂaﬁyﬂgtééﬁ&ﬂn@oaﬂgfh'Ons

connected-to f or o) s re updat ed vafues of
one or moee Zgﬁgr}:ﬁiar?re fg%saigglgg‘osaaq{%%l%oﬂgt ??‘ % ?%Ici’ugtll’férs’c%?a 9.
An active dev¢bé¢§é§oﬂ§|ngjuetabaenIY and 8 wherein sald I nput connecti ons
are connected to respective inputs-of said data selector neans via 25
respective further data sel ector neans, said further data sel ector neans

al so beihg cobfmectda astivgpdeviice @@Fpuﬁanw tichanpe mregedin sel £, i nput
nmeans bei ng pyReir@sth feheSH itk &+ hRGN éjé’é@nael ‘?1?19{ g‘f@'&%f’%@rﬁ yeSald

I nput s of salg first ,nentioned data,sel ector recer ve I nf of mation
elther from s fa }ﬁb&p(ﬁﬁ] IQﬁge1v1ng modulated signals, and the

second input circuit is connected to the input via a
demodulator.

“ 10
7. An active device according to any preceding claim,
wherein the outputs of the memory and further data
supply means are connected to corresponding inputs of
data selector means.
15

8. An active device according to claim 7, said
further data supply means comprising one or more inpﬁk
connections connected to means for providing signals
representing the updated values of one or more
20 parameters, said values constituting said further data.

9. An active device according to claim 7 and 8
wherein said input connections are connected to
respective inputs of said data selector means via

25 respective further data selector means, said further
data selector means also being connected to respective
outputs of the memory, and select input means beihg
provided for said further data selector means whereby
said inputs of said first mentioned data selector means

30 receive information either from said input connections
or from said respective outputs of the memory. -

10. An active device according to any preceding claim
and comprising a battery, wherein said further data
35 relatgs to the battery voltage level.



or fron1sa|d respective outputs of the nmenory. 10. An active device _ 5
accordlng ' ] claimand conprising a battery wherei n said
further-d H“l““ﬁﬂﬂ “Io the battery vol tage |evel. 22 11. Anactive'

" batt

devic accor g 4 o"cl & nt 10 conprising neans for detecting that the
voltage has fallen below a predeterm ned | evel and altering a part
of s further data. 5 12. An active device according to claim11l

conprising means for detecting that the battery voltage has fallen below a
‘predeternined | evel and neans, connected to said detecting neans, for

preventln% coded i nformation 182 in the menory from bei ng transnitted. 13.
An acti véldevPPe agtdoteli #gY 1e= angoarddng fe rFaidm 190 ceapPIrdisigdrirst neans

forddet eﬁ'&elal&% thoat d@ﬁé&tﬁﬂdgér%a@|ﬁwg€bi1ﬁﬁefﬁ| Jasntbgbowahfflauaﬁn bu-

pr edet er 15 an e etecting.that t attery
vol't age ﬁ]sggfwaﬁ (ﬁ?ﬂﬁ%to%'&lgﬁ‘i ﬁa"ﬁ}eaaaef*ﬁ]%ﬁéd'\ge@em §830nd | evel
bei ng | ofieetheandsdiad first |evel. 14. An active device accordlng to any
pregeding claim20  which constitutes a transponder. 15. An active device

substantlally as herein described with reference to the acconpanyi ng
dr awi ngst225 Anl@ctW%y%e\émeoﬁpﬁpsﬂnggarthcthaAem deli cemps islimgned i n any

precedi Nngle@hdl FodNd et RIAGHAEHAY tHY tb#@t@f‘yC@GPEéééshSEOQEliegnna| supply
nmeans angﬁg freq uenc di vi si,on ansﬁ1ﬁﬁg freguency di vi sion neans

controll %%m t PRP §§ﬁrﬁﬁ&ﬁ$ » connected to

said detecting means, for preventing coded information .
10 in the memory from being transmitted. ¥¥

13. An active device according to any of claims 10 to
12 comprising first means for detecting that the
battery voltage has failen below a first predetermined
15 level and second means for detecting that the battery
voltage has fallen below a second predetermined level,
said second level being lower than said first level.

14. An active device according to any preceding claim
20 which cqnstitutes a transponder.

15. An active device substantially as herein described ‘
with reference to the accompanying drawings.

25 16. A system comprising an active device as claimed in
any preceding claim and a programming unit which
comprises clock signal supply means and a frequency
division means, the frequency division means
controlling the timing of signals from the supply

30 - means to the second input circuit of the active device.

17. A system according to claim 16 wherein the
-frequency division means duplicates the frequency
division circuit of the active device.



30- neans to the second input circuit of thedgglLXE_QEMLQQ;_lZ__A system
acfording to claim 16 wherein the frequency division neans duplicateg.the
firequency division circuit of the active devic ‘1urnl dedé%i@

i nformati on detecting systemconprising: (i) aﬂ“‘“\“mﬂ“‘ ive /l.Ees
according to any of claims 1 to 15, each conprising a-receifvel, and a ™~
transmtter for transmtting in response to an input 5 signal received
by the receiver an output signal including the contents of the nenory,
(i1) an interrogator unit which is arranged to provide said input signal
and detect said output signals, ar2Bwhich includes decodi ng neans, and 10
(iii) a polll18g udi tcededhinfoamatriged detscophy sgsdemnprdmpt g8hgtrom
said interro ' ' : Luralit agrial
ni 15 at wepirhis EyLaTHEOAuE HRLLE SR01 ANl oFr AT Bl §Fom s
transponder $b2dMe i ht &9 obBt oreaflh t COMRY 8 Anghed 165ecedaranli ng ndeads

includes nmeapsahem fetegt EBY WAldMAh 1 8RinYy ikl d4SHRRANEST 2QULRIEY £1 gnal
i's received é om_an aer.i Lgntband neans responsive to said detectinG
means whi ch, FAfte FEESERY 0P MRS PEREIY 9Tt AR SUFRHE BiIRRLt he
pol I'ing uni tincledppgythhecoatedtB0of ithieomeniorgn from the nenory of the
transponder Gubput™ s FAEEF 8880 r Mt €T LS i ag aFranaed 0 (Br AR at el y
to the next seidainpuit sidnal 1#nd detededsiaifdromtpes degaeilis)g andtem
substanti al |y, fen NEREL BadESGLLBAInY' hdaht' Shaice to the acconpanying
\_ 10 (iii) a polling unit which is arranged to supply said
input signal from said interrogator unit successively
to each one of a plurality of aerial units at separate
sites, and to return any received output signal from a
transponder to the interrogator unit, wherein the
15 decoding means includes means for detecting whether an
initial transponder output signal is received from an
aerial unit and means responsive to said detectinG
‘means which, in the presence of a transpondér output
signal, allows the polling unit to supply the coded
20 information from the memory of the transponder to the
interrogator unit and which, in the absence of a
| transponder output signal, instructs the polling unit
o to skip immediatelylto the next aerial unit.

25 - 19. A coded information detecting system substantially
as herein described with reference to the accompanying
drawings.

20. A method of‘supplyihg coded information to the
30 memory of an active device according to any preceding
claim,'comprising supplying an uncoded signal to the
.first input circuit and supplying signals to the second
input circuit at respective times when the signal at
said output of the frequency decision circuit has the
35, same. logic value as the next bit of code to be encoded.



-drawi ngs. 20. A nethod of - suppl yi ng coded information to the 30

of an actu

seco
t he

of code to be encoded. 24 21. A nethod according to claim 20,
t he uncoded signal is also supplied to a programm ng unit which supplies

said signals to the second input circuit at said respective tines.
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menory .

ccordlng to any preceding claim conprising supply|ng

-an uncoded SI |rst i nput circuit and supplying signals to the
i pective ti mes when the signal at said output of

nscircuit has the 35 sane logic value as the next bit

wher ei n
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22. A

met hod according to claim21 ¥éerein the logic signal is derived in the
mnlvecmM|ceNrmanudfamnonmpng o r ediaimby 0,f r edueneyn dihe sion,

the Prog/fidadd ¥2hhdindd!dasdmaispfia ol angg b4 afim 1lg GHALCY Gpvisi.on

neans of the activ
of suppl®h c%kﬁﬁﬂiﬁﬁoﬁﬁﬁgl559961@h§Qm§hﬁ
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evi ce ne said

and

met hod

substangﬁﬂgaﬁgnkéggéaﬂlaé tigescribed with reference to the acconpanying
dr@m ngs.
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15

22, A method according to claim 21 wherein the logic
signal is derived in the active device from the first

input circuit by frequency division, and the:

programming unit includes means duplicating the
frequency division means of the active device to

‘determine said respective times.

23. A method of supplying coded information to the
memory of an active device substantially as herein
described with reference to the accompanying drawings.

Y

‘.



