; TUe3eEB<(d"6XT-302 OCT 2002 *166166~" ° ELECTRONIC TAG5 THI S LQX%NﬁIQNE
relates to an identification device. It relates in particular to

el'ectronic tag and to a nethod of feeding data into an electronic tag. It
also relates to an electronic tag programm ng 10 install ation. Electronlc
tags, e.g. including transponder devices and the like, are conmmonl® s
avai l able in the market place. In order tp.feed or progran1| fon into
such tags, hardwi red connections are typically 15 used. In o ﬂmﬂﬂhmmm ’I
e.g. DE-A-41 38 131 (PROVERA GES FUER PROJEKTI ERUNG) conpl ex

capacitive/optical, capacitive/inductive, or the |ike CIrCUItr
enter data into a credit card-type tag. In US 4 952 913 A (PA mm}ﬂm
et a3) a tag for nmonitoring 20 nov@THOTRINIMN TARI vi dual is disc

reed switch is provided merely to switch the tag into a different 4% of

operation. In US A-5 930 44i (BICKLEY ROBERT H et al) an inductive pickup
coil is pbovided to program a response code into the tag. It is believed 25

t hat such conflgura&yggsIﬁ@ququh&%qgiegoW%r a8F fiigeirgnte ok £dis not

generally included in active tags ufther, detection C|rCU|try is required
to detect acti 98vVi6a-of IFhéellﬁG@@t iivie PRITER G Lo tobRf ErieRiTImE? eBdd ng

power consunpthgy @Bdat ﬁ@tﬁeap%erffee%%@oaatta Eh'ﬁ%Wa%eel%%tﬁ'cQ'lﬁ?5 642 (NTT
DATA TSUSHI N KK) di scl oses an card th a coil 11. In this device the

conponent countefs fﬁFtﬁéFolH@#é§§§dtﬁyaPeéﬁﬁFFéPnéﬁb5ﬁHrﬂf?ﬁﬁ?@ﬂ%%&elver
It is aniobj ecinstallhhsibAvention to offer a relatively S|nple el ectronic

tag 35 which providgg ghanced erX|b|+|t§ iE t.he nner ich data may
be fed into the tag=tREEGPBfg FRFSrhé& - FInveRE Bﬂlnﬂ ﬁ?q§9 55 ded an
AMVENDED SHEET devizes and zhez like, ebeetcommonﬂggawhudhblmchudeﬂunagnetic

sensi ng neans i rab n ange. | ) in
order to progrﬁ%%ggg ?%gBSTyp#E %d%%tﬁg g %?tggn & 9§§ﬂ?%gﬁ%%§%gé}$g
nlcroprocessorlbageduchrCGQSEyhﬁmdwudedgcgno&&geon§aﬁ§e1ﬁﬁpﬂﬂ&%kxwocessor

based oiy6ul trifsBal NIrRr 89RARTBRLE LR, T &9BONBE-RA4ICHEY AT IO Mloveen

magnet i c sen5|ng ' transmttér néans connected
m cropr ocessor G&B BHERIPBOPEKTIERUNGY 60BPABKe CARREALILVEAPRG 3 lansnit dat a

sourced from tbspm:@tQﬁé%ﬁa&ehbése@rClth@uualk)é cI&@umtqrwmsmmrc@ased
circuitry may |nclu 8 g.m m, crocontrol l.er whi,ch has _one of 'Hf ‘Q ports
graf ¥ é

connected to a®Bbfifa 1pRR AaGREALE S8RSThYPReLAS - 15 Tof dat a
into the m crogbBt ACKPRULEYh@ANESH OCent kAl | ar thy Eymi edinidyiegy anmed to

ui tchi rtp of tHEvERRET gL ARENBEBLE R 18788785580 SorRsbr Y K &
B99100610 neanss pnoeidedtmeatllyeést senécti ther &y Ande &f difdrendrdh e.g. a
programm ng mggde dgkachapyt 1BRIC, 1ar ushR-5i k30 Tag THICKIYY Widetr Y be
programed to sense ptr edeterm ne
et al) an inductive pickup coil is provided to
program a response code into the tag. It is believed
25 that such configurations are not highly power
efficient and thus not generally included in active
tags. Further, detection circuitry is required to
detect activation of the inductive pickup thereby
further increasing power consumption and the component
30 count. Likewise, EP-A-0 525 642 (NTT DATA TSUSHIN KK)
discloses an IC card with a coil 11. In this device
the component count is further increased by rectifier
smoothing and a receiver. It is an object of this
invention to offer a relatively simple electronic tag
35 which provided enhanced flexibility in the manner in
which data may be fed into the tag.
According to the invention, there is provided an
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nunber of times the sensing nmeans is activated and enter into the_ fd[ﬁr%ﬁz
node 5 of operation in response thereto. !'n certain enbodi nents th

m crocontroller nonitors a time duration between successive activation of

t he sensi ng neans and, dependent upon the tinme duration, enters into at

| east one different node of operation. The mcrocontroller may selectively
enter into a progranm ng node 10 in whichl8irnary data is defined in the

m crocontrol | er dependent upon the nature of activation of the sensing
means. For exaleStide 4o Mot ohnebrdes wRppefrdcswiensidd inRans ts

programm ng maggidH b RE A TaNESdsdQsenh eEhhAEe andal falgiuH; sode in
which data is input into its storage neans via the sensing neans. The

mi crocontrol | efifhf B ARG PLIEMAL tR&t B20er a plurality of 15 data
fields is defined byrﬁﬁtdaaalty orcod éi@cﬁmﬁiagtggamacrﬁlai@sm crocontrol |l er
may be arranged so that ‘when a determ ned t n activation of
the sensifg neans h&SGFEORRIKES ‘gr &% u‘éﬁfc'détzﬁyf ﬁé‘lch'ldsmt%esﬁ: UfH%essed.
The mi crocont r edaers mohaupdic ot sOor dbasbe stpsudg riyedrsing a

pr edet er m ned manner r ntoarmnltorln operation in |chthe
tag 20 perfor me -8 Froni tct)fle ng dneti 8h - gg?%ﬁgrrea%% %th L?Sn %

mul ti - pur pose |sr$rt5hatg imearsy; samd ch the m cr opr ocessor based circui try into
a program mode and alysh diiGldiOhddh & é@ﬁﬁ?ée@at £80Efe MRCECHIOJAL

been progra t he sensi ng nmeans may orm a nonitorin nct | on e g,
noni t or i opemaﬁ@daﬁdr&%sqmg grd apmbl% seleeth¥ady 6 FremsAddnent of
a permanent negRel isdurlcePPdmithe MibEdpOBca8Ss8rNBEReH! ¢igRuileh, or the
like. -~ 2 OCT 2Q2., WD 99/ 45500 3 PCT/ GB99/00610.in ot her .enfodj rrents

the tag i s progranmedwir AR I Wnt?35e t?bﬁc'déi:éyl gay: ifyivge: e

obj ect or per smmmmmteﬂ whitdaahes éme use, 19sgmpupepwmss name, the
contents of a contai and so aon. The.transm be a radio

tter.neans m
frequency tranSATES ezirt hGe F WG Mt t APPSO L FaRSAFE "IN TSAES digit al
data) e. @5 in foxorfieentiingnalatfasiiton, tie mmrloognap«paftatrus In certain

enbodi nents, the magpeti 4%

sel ectively smﬁtchegﬂﬁyngﬁﬁgk ernéﬁﬁ%géné% ?lfy‘éggﬁtcb%%ontroller may
be a conventiomﬂnlWWﬂegﬁat@@nﬁnﬂgumeanstﬁaﬁh|@©B$n¢©ﬂt gpanetthed to the
reed 10 swi tChna-Er&‘%eOUfera&qmﬁcﬁorpfoﬁ hgi f@en§WECPhBRY R8Py | ed high by
a resistor. The resistor typically has a high value in order to reduce the
current flowi ng through the reed switch and thereby increase power
consunption efficiency of the tag. Instead, the magnetic sensing neans nay
be a device designed to 15 'operate on the Hall effect. The electronic tag
may i nclude an encapsul ation of a resinous material. The electronic tag may
be an active tag including its own power source, e.g. a long-life lithium
battery. 20 Further in accordance with the invention, there is provided a
nmet hod of feeding data into an electronic tag including mcroprocessor
based circuitry connected to nmagnetic sensing neans, the nethod including

AMENDED SHEET



sel ectively providing a magnetic field in proxinmty to the magnet_jg @E?r@?
means. and 25 automatically nonitoring the magnetic sensi ng nmeans ﬁ

of the mcropr based circuitry and programm ng the mc ocessor
based - 2 OCT'I345 Mo o9l 45500 4 PCTI G,899100610 circuitry Hiqug e

electronic tag in response to changes in the magnetic field The electronic
tag may be phegisarmes Aedaldayt bye Rifyetahloge dfspbaetitg edg P£HrEYIeMniRagnet
in proximty to the nagneti¢ sensing nmeans. However, in other enbodi nents,
the el ect r offede f3te é"%ﬁ‘d’@?fgq'n?édh%ﬂg%nati cally 5 by energising an

el ectromagnetic field selectively activated by a progranmm ng installation.
Still further in accordance with the invention, there is provided an

el ectronic tag prograhff AYCPRIPEPIITIHNDE BFoFABYRehT AENEha eredatergined t ag

i ncl udi ng MegRRdr 61 SRS NG SERARSG mdah§ id Nthatd AP leP PO dirdle FBROSS | C.
field generating neans proxi mate which the electronic tatg is positioned in

use; dat a9 9fRPERRIENSITF EISPPBERIRGTALP- A £elRIncAMbedirperde theogicapsasdrdlliat o t he

tag; and contdifitoriBRRMe’ &HBAOS IDbEWES EhEcdaha ARt REA heaMhsiNReghed to
the 15 magnetic field generating neans, the control neans bel ng operabl e

sel ecti vel y and. dengndgnbuprdietheslifne ducatione pategeinée at laggt apaddferentaoedeat e
magneti c sera%ié;gfgioggans of the tag and thereby programthe tag. The control
means may be defined by a personal conputer. The invention is now

descri bed, by way of exanple, with reference ?0 to the acconpanyi ng

diagrammatic draw ngsy,J gid D&, A A RES seldBUEG e]ntﬁnhﬁ)l. a§r§§£ﬁ{miki gncitf)]eOCk
di agram of an electronic tag 1 n accordance wth the 1nventron, an Igure 2
shows a d&hémwhich binevkdateagdafimert inghe ehietsicootroliet dgperdept opemthe majure
installatio .SQ. | 0, e W ' t] eferri t he
dr awi ngs, rg gr@{é\?\%édng%@n@r%a{eq%gﬁg@%é% H’y]’e?*nﬁ{‘ggt g!s?@e tr-@ é‘? Q%é(g%rﬁ%p
99| 45500 5 RCIWE-BOD 00 6Eprogramming mode, it may be arranged to enter into a data

input mode in which data is input into its storage means via the sensing means.

The microcontrolier may be configured so that data for a plurality of
15 data fields is defined by activation of the sensing means. The microcontroller may
be arranged so that, when a predetermined time delay in activation of the sensing

means has occurred, a subsequent data field is then addressed.

The microcontroller may upon activation of the sensing means in a
predetermined manner enter into a monitaring mode of operation in which the tag

20 performs a monitoring function.

The sensing means may thus be multi-purpose in that it may switch

the microprocessor based circuitry.into a program mode and also function in a
data input mode. Once the tag has been programmed, the sensing means may
perform.a monitoring function, e.g. monitoring opening and closing of a door in

25 response to displacement of a permanent magnet in its proximity, function as a

magnetic counter, or the like.



an electronic tag in accordance with the invention. The tag 10 img2l ggEs2082
transmtter 1 2, a mcrocontroller chip 14, along-life lithium-battery
16, and magnetic wensing neans in the formof a reed switch 18.rcAsspasioksiobe
described in nore detail below, the reed shitch 18 perforns nultiple
functions and may be 5 used to switch the mcrocontroller chip 14 into a

p :

program node as wel | as"etRF EMLPUHAEYSonB§ared stSorP{geraRmad S thhetfdaye 20.
The |ithium batdn@kicdfoh Sa&OiABRGHAY thedbjdd18% pddsdnlot WAIdH i@RSHfithdHRY id &4sand
to the mcrocontroller chip 14. Further, the battery 16 is connected via a
resi stor 24 t &% TRHREABES HHM-HEeCOBEEHPf @rFoptanet Fedsined. cont act of the
reed 10 switch 18 being connected via line 26 to an input port of the
m crocontroller chip 14. The value of the resistor 24 is of a high
magni t ude thereby to |iatransnitter means may be dradio jrefibeng igandmivigghramgedr eed
switch 18 agd; - LN f.icj :
el ectronic ?ab&%gﬁ'ﬁ!mgg%Bgﬁggﬁﬁoﬁg(?%ﬁ%%% iegg'ég%lnﬁég%g%ggl?ﬁ%hmn' ©
transmtter 1geading apmaratlistectional |ink 28. 15 The microcontroller chip 14
is progranmed to include a counter "facility 30 selectively to count each
time contacts of the reed switch 18 are closed. In order selectively to
close the contacts of tlheertaie¢mwidiroéntsgtheangametanensingmgass ig@reeflowitch
exanple, is i 9.t i S i i L.an; by
ncorm tent | WA SoRRe ey G RER A ki AR, ThEHedfhbEia Y.
to the initiamaydgy cogvaitionhlentegeded wircwhwit® antinpuhperteoonectelitethetdeg 14
enters intg,a r i i ni J Lfi i associ.at ed
W th an ob] dot T R Dtk Sionpde B R inhy SRR 8RBy S P E)
i nto the nenoile 28sistan 9paelly hasfabighi vate ipoodpratontadycef theheurtag flkBymngt s
present node Qf operation and .data.included in various programable data
Pretas i trafiafit il (r SRR 08 ndtehy Piled POLb A AR P8 R 56,
to readi ng appertagus 38 which has an LCD screen 40 to display the
i nformation. The microcontroller chip 14 includes a pre-progranmed software
routine to nonitor switching of the reed swtch 18 and is arranged so that,
dependent upon the nunbestead, thenmesgrichie seeeidgInedrshma8 hesa tdeg@lealdsagmedrd| as
t he 2 OCJ; 2002 VO 9?;14%9%“% pPC TI G B99/00510 tine duration between
subsequent ' T oY PO ¢ hE" PE8G “switch 18, it enters various different
nodes as displayed by the LCD screen 40 of the readi ng apparatus 38. For
exanple, if the preprogrammed software recagni ses that reed swtch 18 has
been switched in such gIhFaglﬁF%ﬁmlcntsa r U€Yi 'rrl‘ﬁ%?jte £ egné:aiprsl Iga(ta'glnp(\’rl\’doarr(frsﬁngu?n)de)
subsequent toggtdriag or switching may then represent data to be fed into the
m crocontrol l er chip 14. Upon recognition of a further predeterm ned code
or sequence of switching of the reed switch 18, the mrcocontroller chip 14
may then exit the program diesteoni©nas nidyebs ahendtied tagf och@inits aen lpeaer
programed into the tﬁg 10, f0 tg.e reed swtch 18 may performa nonitoring
function oper3#restSOndPAHlteHANGLRIYH Y he nagnetic field and, in response
thereto, increnent the counter of the counter facility 30. Accordingly, in
certain applications of the inventjon, t 10 may be. useddtg m)n'hté)r

edg a metho

eta
the openi g and cl osi n§UBPeHBGFEOT RN HYY! ,th?)I"Q’teHHWi rets provi

of feeding data into an electronic tag including microprocessor based circuitry -
connected to magnetic sensing means, the method including
selectively providing a magnetic field in proximity to the magnetic sensing
means; and
25 automatically monitoring the magnetic sensing means by meaas of the

microprocessor based circuitry and programming the microprocessor based



5 Referring in particular to Figure 2 of the draw ngs, reference2nggsr 200250
egenerally indicates an electronic tag programm ng installation for
programm ng the el ectronic tag 10 as herei nbefore described. The

install ati on 50 M¥45¢Mes magnetic field %ener ating neans in PREGBEYWSVf an
el ectromagnet 52 and data i nput neans and control neans defined by a

per sonal copput R 4oreol ' redn 08 d 4 t he.e t romagnet
52 and to amrpéeue{gipr?gt%gger é’t"u?%%qﬂrae ggrt‘)slédﬁ)r%g%%g%gfqbeo%ﬁéﬂ?%cak'?‘gh | i nk 56.
in use, data to be programed into the electronic tag 10 is fed into the PC
54 whi ch then sel ectiyel r.ol el [ net 52 thereby to
activate or switch th%‘%r éléaggg\?\n%t Zﬁfép‘gfbet ﬁgégtrgrgﬁr%g gnéalné'glti\f \?’é’l f/’l){gﬂﬁ%a”tyhereby
' 5 programiishiactrgga Jfermianenr dergnieo immgmokiorityt he theihergmakic needeingf me&es.

m crocontrol,ier chi 4 the tag 10 jntermttently transmts a digitally
encoded dat HoBeYRA IR el e liBRnty” 4pp sEar obiCab i e sE TPt Db a |
are then 8ispleagegisiog an sleceemagett fiehe s@€chvkly active@®ly 2Q03grafimting

| nventor belieyes that the invention, as illustrated_ provides a relatively

sinmpler el e€FFYANME tag 10 which may be used in various different
applications The Inventor believes that it is an 5 advantage of the
invention that the electronic.tag 10 may b rogrammed jn g wirel ess

fashi on by switching Stt‘ﬁefuftgéﬁ'%\ﬂkg?‘i‘fﬂai%g%&‘r @Ey‘ﬂgfrh‘iﬂq'ftb?'ﬁds P59 Hkee &n

requi r enent gleéthoMicdedg tpRoanghmd ilitalRitioat feMipfodra@mify A6 did@ron@edagWi t ch
18 is directly connected to 10 the input/output port of the mcrocontroller
chip 14, poWREMINGHRAIRGHS ﬁ%f‘%%g?%@sn@%@sgﬁa“%ﬁ?%w red by the tag 10
is greatiy redugRignetitefiélaVy&HrRONS MheRURloxFhatk NEhRANGINGORENS t8ghances
the battery life of the active tag 10. further unlike conventional 15 tags,
such as thoRP'ANE 94§ f or exanpie in EP-A-0 525 642 (NTT DATA TSUSHI N
KK), by using thgth iRAtrhyshd RRGe88MIGNdd8 Whidh 1 €8 BeqbgRnimEd FHib ind 4
arrangenent, no conplex input circuitry is required. Thus, the tag i0 in
accor dance WPt B*¥he invention does 20 not require rectifier smoothing, a
receiver circuitcoftrof R2ahk kes i fPtHe HOaGAbEY mdakRahdicOnhétBed 3@ tdH. It
is believed that a further advantage of the tag 10, in accordance with the
i nventi oh® Magpetia figld gesgiidinadreds. fRmacny el pererstheing eRereble spleetvalwie ch 18
per forns mudivRtErHeUNSSn @RSrieldr QEnEr4ARE nfaanistio ABYY ftb Afddnelic 88ndnFS@RSRE OF
nonitor to monitor tanmpering in conbination with a pernmanent nagnet.
Further, itofnh tﬁar?@tjiqgﬂ’eé’y R{ogEHR 8he 138-r esponse to which the

m crocontroller chip 30 14 may enter into a different node of operation,
e.g. a progranmmabl e node. When the mcrocontroller chip 14 is in its

progr anmabl e node of TBPEPAIPbACanAEFYRE deliPetRY PoPerson 6a™pPYtedef i ne bi nary
data which is fed into the mcrocontroller chip 14. It is thus believed 35
that the tag 10 provides greater operational flexibility with a relatively
si npl e desi gn. AVENDERe Sp@Rtion is.noyr ¢rstribgd, by @paclBxamplgn Wilhe@f48AFT t ag
(10) whi | > - ] i bl e switch (18); m croprocessor
based m%u*?ﬁ;la/%ﬁgﬁfﬁ?l g%%%r%ﬁrﬁ?%géa@gﬁg (20) and at | east one data
port, the data port being connected to the switch (18); and transmtter
means (12) connected {Qddi8wWih§L oprocessor based circuitry (14) and

operabl e selectively to transnit’ data sourced fromthe nicroprocessor based
circuitry (14), Adure 1 hehawzraprebeessior bipskedizarare it P9 elegyonei tag in
characteri Sa%@oi&nEE%ittPWin%f‘%hﬁﬁﬁj YS&gactivation of the switch (18) it
enters a programmabl e node of operation in which the m croprocessor based
circuitry (14) Figwen?i ghoed tao scheaiatic diack diéfdraad obyagupleeyeriat tag

activatl A pqgg;[arr]r?m%véﬁi;[lgtlgllér?‘oBr),'also in accordance with the invention.

Referring to the drawings, reference numeral 10 generally indicates



2. An electronic tag (10) as claimed in Claim1, characterised rn t0Gft 206
m cr oprocessor based circuitry (14) is a mcrocontroller progranmed to
sense a predet er nWogdassmanber of tines the switch (18) is acti vat@d:epobeto
enter into its progranmmabl e node of operatbon |n response thereto. 3. An
electronic ta aracterlsed in that

the mcropr ocggséfz%?ag‘édta& Wcﬁf‘lf?r)?a(‘i?l)w'#bﬁﬁ? d?‘ée'};f‘otnl mjh ules i'OnnskdGe eh

successi ve actianaimitesr 0, tahaicekbatrolek8nhignid, @le@regﬂd@nﬁthupﬁrbﬂt&eytmmand
duration, enters into at. | east qne different npde oper ati on.

el ectroni c t af*3o06§c SENENGMRADSI'A toe orm &f 2 E:E}‘Fé’rsa’&'lt@ 18ed\s W‘“tt?ﬁa‘i‘estcﬁ'ée‘j in

ni cropr ocessomdasReaiFbeiew, tthy rédd swighCra b8 naMidiBatn& @ 4PMaF be
plurality of data fields is defined by activation of the switch ﬂ18) t he

ni cr opr ocesSoMSehiREVEER the fMHigroceasrofids ¢ivp Afralegearagsamiagde anavelias enter

predet er m neddhiiBidl8hBYakitdklgeViabi@oOfelidey 20.t ch (18) has occurred, a
subsequent data field is then addressed. 5. An electronic tag (10) as

claimed i.n any one of the preceding clains, characterised in that binary

data is defined by sel egd iMRiuasbhMmat 'l@'ﬂs mnnkhfeos\)% ficds £28) e\ EBndRictha 2
programmabl e node of operation. - - 9 6. An electronic tag

(10) as cl ai mBed ith tanynisfocoRE ofeeea; 1rf’g EPéﬁ‘ﬁ'B therbaiﬁt&cst dbi isaprinactelatia tehe
M Cr Opr 0CesSOkeRASLY4Cd §Wohtdct(dheURRE Kbitdry alsl QRe %fthérh@orﬁ%tt G0 ilel VJ:?I edi N

predet erm ned manner enters into a nonitoring nmode of operation in
the tag (189 peittbriPsbeingrapnnantedyiiinecdq nan mpumogloééiwmcnrecoratgol(ewyupas

cl ai med 10 anYaof ThS RILGRHS Gk alk T :ChARAGHEThARHR HEAy Aeimic the

transmtter neans (12) a radio frequency transmtter arran
i ntermttentl gutrentt selastindy dloddda dhgoughl tiatedt switeladihgndpiharettyusni{88k. 8.

An el ectroni Cp&@gr Ec]‘r%tfrﬁﬁnoq @i’fmc'y Mo FARY e?JctltﬁrPl?c pé’r%’ep@dl-ﬂp]g rﬁ!c%ﬁfcller chlg

characterised Int IS an active ta

(16) and is s&ali$ nghyeatnd 4pshe ataedwmefa12)(w'ya bf- d!f@slonculg\knat?»erl aI 9 A
nmet hod of feeding data into an electronic tag (10) including m croprocessor
based circuitry (14) connected to a magnetically activateable swtch (18),
t he nmet hod18har act er i sddhei midrbepntreoller mbinuddsisspiogeamnmet ytopimolidgi mgoanter

magnetic fiel. Qa(:y@x %@é%l@kayel%QotMﬁV@aEﬁ r}brg%%m%g orlmcmat %ﬁ%%ggﬁc&t :léaérgon

of the switch I opr ocessor circuit
response to acdbvsedit |l0nortdleersetettivelmewrictmgelthtaocrmtprtcgmfaﬂ'reabé@ rwiehof8, a

operationin¥@{1temc rpc a ? % ce a
defined by ac POn"GE"t g‘ﬁ)rfe%er §(%"{ptcfk'lé‘f" %r%' {t%{h}@éﬁ%t% éjd{ gfs ‘%: ;é?'ﬁgg)tfi n
Caim9, char ambwr?.étsmbrehw tnhatmtdeetwagd(s&(é):twdyapeogmé e¢he ceesingveitch MBo la
moni t ori ng f oRef j wﬁ q qu) REL {.QL Di&or i nY
function. z(gog%p nSEtl‘%I heAr Qtﬁ’?’g\ % %5\{1% At(c %{ (é .%E&?HP c?r 4 /}
enters into a program made in which unique identification data associated with
an object to which the electronic tag 10 is to be attached, is fed into the memary
20. In order to facilitate programming of the tag 10, its present mode of
operation and data included in various programmable data fields is transmitted via
25 the transmitter 12, and as shown by arrow 386, to reading apparatus 38 which

has an LCD screen 40 to display the information.

The microcontroller chip 14 includes a pre-programmed software
routine to monitor switching of the reed switch 18 and is arranged so that,

dependent upon the number of times the reed switch 18 is toggled as well as the



{vql gb] X] ca] ca] ca] ca] ca] ca] c. a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal.c ﬁihc@]zaﬂc
aJcaj'calcalcalcalca]c:alUc:aJc:alUca]c.a! )k]Ilh-:<HIVY${J {vql gb]

2} gg} gg} gg} gg} 5 gdzisg@ ca(L)ﬂR/C?] cal] ca] ca] c"a] ca] ca] ca] ca] ca] cglpalgalcal cal c
~" " #b##3$&Y wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca]ca]callc"a] c"a]ca] ca]ca]ca]calc
a] ca] ca] ca] ﬁau]eca]:m:]ocat]mas]m] satjsealiesr ogjotiag cd! ROAEE switch 18, it enters

ohy ] cay oayihehligeal Mg s RO 0BT AL s A Bl Rl ol

a]j ga' ’I;A]:JlBlWﬂWG@Wﬂ&Z@B&X&Z@BﬂeSf&ﬁBmm@d software rec]:ogrilsesut]hat]reed
D <S<<MEt ==> ch a al cal Ca Ca cal CalCauUjcalcC
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changes in the magnetic field and, in response thereto, increment the counter of
the counter facility 30. Accordingly, in certain applications of the invention, the
tag 10 may be used to monitor the opening and closing of doors, windows, ar the

fike.

5 Referring in particular to Figure 2 of the drawings, reference numeral -
50'generally indicates an electronic tag programming installation for pragramming
the electronic tag 10 as hereinbefore described. The installation 50 includes
magnetic field generating means in the form of an electromagnet 52 and data
input means and control means defined by a personal computer (PC) 54. The PC

0 54 is connected to the electromagnet 52 and to a reading apparatus 58 via a

bidirectional communication link 56.

in use, data to be programmed into the electronic tag 10 is fed into

the PC 54 which then selectively energises the electromagnet 52 thereby to
activate or switch the reed switch 18 of the tag 10 selectively and thereby

'S pragram the tag 10. In order to monitor the internal mode of the microcontrolier
chip 14, the tag 10 intermittently transmits a digitally encoded data signal to the
reading apparatus 58 and comprehensive details are then displayed on a screen

60 of the PC 54.
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may be programmed in a wireless fashion by switching
the reed switch 18 thereby simplifying hardware
requirements in order to program the electronic tag
10. As the reed switch 18 is directly connected to
10 the input/output port of the microcontroller chip 14,
power drawn by the sensing means and thus required by
the tag 10 is greatly reduced. The low component
count of the sensing means enhances the battery life
of the active tag 10. Further unlike conventional
15 tags, such as those disclosed for example in EP-A-0
525 642 (NTT DATA TSUSHIN KK), by using the inventive
reed switch 18 and microcontroller chip 14
arrangement, no complex input circuitry is required.
Thus, the tag 10 in accordance with the invention does
20 not require rectifier smoothing, a receiver circuit or
the like and a coil to enter data into the tag 10.
It is believed that a further advantage of the tag 10,
in accordance with the invention, is that the sensing
25 rmeans in the form of the reed switch 18 performs
multiple functions. For example, it may function as a
sensor or monitor to monitor tampering in combination
with a permanent magnet. Further, it may function as
a sensor in response to which the microcontroller chip
30 14 may enter into a different mode of operation, e.g.
a programmable mode. When the microcontroller chip 14
is in its programmable mode of operation, the reed
switch 18 is used to define binary data which is fed
into the microcontroller chip 14. It is thus believed
35 that the tag 10 provides greater operational
flexibility with a relatively simple design.
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one data port, the data port being connected to the switch (18); and

transmitter means (12) connected to the microprocessor based circuitry (14)
and operable selectively to transmit data sourced from the microprocessor based
circuitry (14), with the microprocessor based circuitry (14) being characterised in that
upon selective activation of the switch (18) it enters a programmable mode of
operation in which the microprocessor based circuitry (14) is configured to receive data
defined by subsequent activation of the switch (18).

2. An electronic tag (10) as claimed in Claim 1, characterised in that the
microprocessor based circuitry (14) is a microcontroller programmed to sense a
predetermined number of times the switch (18) is activated and enter into its
programmable mode of operation in response thereto.

3. An electronic tag (10) as claimed in Claim 1 or Claim 2, characterised in that the
microprocessor based circuitry (14) monitors a time duration between successive
activation of the switch (18) and, dependent upon the time duration, enters into at

least one different mode of operation.

4. An electronic tag (10) as claimed in Claim 3, characterised in that the
microprocessor based circuitry (14) is configured so that data from a plurality of data
fields is defined by activation of the switch (18), the microprocessor based circuitry
(14) being arranged so that, when a predetermined time delay in activation of the
switch (18) has occurred, a subsequent data field is then addressed.

5. An electronic tag (10) as claimed in any one of the preceding claims,
characterised in that binary data is defined by selective activation of the switch (18)

when in the programmable mode of operation.
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7. An electronic tag (10) as claimed in any of the preceding claims, characterised
in that the transmitter means (12) is a radio frequency transmitter arranged
intermittently to transmit coded digital data to reading apparatus (38).

8. An electronic tag (10) as claimed in any of the preceding claims, characterised
in that it is an active tag including its own power source (16) and is sealingly
encapsulated in a body of resinous material.

9. A method of feeding data into an electronic tag (10) including microprocessor
based circuitry (14) connected to a magnetically activateable switch (18), the method
characterised in that it includes selectively providing a magnetic field in proximity to
the switch (18); and

monitoring activation of the switch (18) by the microprocessor based circuitry
(14) and in response to activation thereof, entering into a programmable mode of
operation in which the microprocessor based circuitry (14) receives data defined by
activation of the reed switch (18).

10. A method as claimed in Claim 9, characterised in that the tag (10) is operable
to enter into a monitoring mode of operation in which the tag (10) performs a
monitoring function.



