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Cr 0ss- Ref er warav/dag7Rel at ed Application 10 This is a PCT/US99/03674
continuation-in-part of prior US. Patent Application Seri al Nunber
08/ 540,813, filed 11 Cctober 1995 by Ted Geiszler et al. and entitled
"Renotely powered el ectronic tag and associ ated exciter/reader =~ = and

rel ated nethod,"” the disclosure of which prior application is hereby

I ncorporated by reference, verbatimand with the sane effect as though it
15 were fully and conpletely set forth herein. '

Field of the Invention This application relates to the field
of radio frequency id L.f | A4S Iy BGh, limted to,
a radi o frequency |deﬂiphﬁ‘%qﬁg%c¥é°k@§(gﬁ-@ﬂ%qg?§§ anged for '

coupling t8 ground. USING TAGS ARRANGED FOR COURLING TQGROUND e

| nvention Radi o frequency identification tags and radio
frequency identification tag systens are known, and find nunerous _
uses. For 25 exanple, radio frequency identification tags are frequently
used for personal identification in autonmated gate sentry
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person sed¢Bi ng accehis {s aloontinaatien-in-part oftpriordiUi8). Paledt Appjication Seriali r e
L dent it oat: onuthBdr O8B4081E ek 17 Oltopel 1985'ty Ted WeiEzbPBI Bl and
the i nf-or mat i oRnfilech“Resotabhpowetad plactronls 1ag andiassociated pxelipréigager
equency | donanacreAaRRY bEid, Y tHerdieBloslR b WHICTFpHGP apREstidifis hereby! ad ©
frequency (RF) INGATROAtSH O elerence varbatinyand with tha same afiect asdhorah b, 35
swi pi ng opér at were fithg antygompletely sehéorthshereinpl y hol ds or pl aces the

Fieid of the Invention
This application relates to the field of radio frequency identification
tags including, but not limited to, a radio frequency identification tag
20 system using tags arranged for coupling to ground.

Background of the invention
Radio frequency identification tags and radio frequency
identification tag systems are known, and find numerous uses. For
25 example, radio frequency identification tags are frequently used for
personal identification in automated gate sentry applications protecting
secured buildings or areas. Information stored on the radio frequency
identification tag identifies the person seeking access to the secured
building. Older systems require the person accessing the building to
30 insert or swipe their identification tag into or through a reader for the
system to read the information from the identification tag. A radio
frequency identification tag conveniently reads the information from the
radio frequency identification tag at a small distance using radio
frequency (RF) data transmission technology eliminating the inserting or
35  swiping operation. Most typically, the user simply holds or places the
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frequency identification tag near a base station, which is cg,ttqj

a security 9§?’é‘ﬂ\7§ecuri ng the building or area. The base st tlgﬁ&g}o?&% ’
transmts an excitation signal to the radio frequency identification tag

t hat powers circuitry contained on the radio frequency identification
tag. The 5 circuitry, responsive to the excitation signal, conmunicates
the stored information fromthe radi®-frequency identification tag to
t he base station, which recejves and de%odes the infornation, The

read i-nf or mat i fadipdrequencydgantiicationdao: neana bage ftation.owhichis seupledto
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power coupl i ngpawers sireuittyi cantdined onthe radjo frequency.identifigationgdag. The
dant 11 cap: oncreanyyfeshditive f EPSheitaioh sigfal, paripANiESeMG stoped | | ¢
exci tation si giffprmatian frasa the gadioifeaquencyidentificationdaaite the basgstation,
frequency i denwHiels séedives anddacodes itie iffoPmationO The AR MfomAEYN fd cation
tag coil, or a second t{;\&a&o%'l , _may., be used ta Jfransmt and receive
i nfornati on beCREURURIGE & $ §¥§?&ﬁp £ I ERPTPPAELACERPS e base
station. | nducgramstedaoptheripdividualol ogy is rel atively expensive, _
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‘managenent identificationtag is indugtivefaosplisg or a gembination obindustiver el yi ng
on inductive powerwlihggarﬁi Eapadifive gt hgugﬁﬁqzowmw lifg the radio

frequency i de C |%agn taa anh Ir es) & é,he base stafion since
the field creaf@IMIEes INgoyPoRENg,a Foil eleineat IAta the Fadio rRQUENSY: t he coi |

el emralnt at subidentification tag. The coil gbmemgs elxbited o1 ‘srier giz_ed’C)Lhy ang.

Furt her , regg: ; e )
ggner :I Irrgl’@n t ggg%étgﬂél‘?s@ﬂagg?a glbaéené{acﬁégxfﬁ%ﬁéﬁ@o@%ﬁééﬁgﬁgg{ di st ances
are desirabl e, frequency identifigation tag cireyitry. chhe sadiosirequencydidentification ani nal
| denti 1 cati onta®86A36iea sbaSHH Wy odfl, map Herbed trfrihSRjHI rﬁm ory

TRnC LT o ForRGneloR hotegebde redlisauency Wapfiest i 653 she sse- "
nmagneti cal |y asthtidreclridittios idb@PliNg techmcidgy i relatively @xpensiveo partislilarly
el ectrost gl ¢ tGeR00 QHoRS wille' if nidy 65 'di%iraBle ) Rave a disposable radio
frequency identification tag such as in an inventory management
application. Radio frequency identification tags relying on inductive
coupling are also sensitive to orientation of the radio frequency
identification tag with respect to the base station since the field created
25 by the excitation signal must intersect the coil element at substantially a
right angle for effective coupling. Furthermore, read ranges for
inductively coupled devices are generally on the order of several
centimeters. Longer read distances are desirable, and for certain
applications such as electronic animal identification, baggage tracking,
30  parcel tracking and inventory management applications, are necessary.
Other radio frequency identification tag technologies include
magnetically coupled, magnetically and electrostatically coupled and
dipole coupled electrostatic technologies. While offering certain
performance enhancements, and in some cases cost advantages, over
'35  inductive coupling technology, read ranges with these other technologies



performance enhancements, and in sone cases cost advantages, over 35
I nductive coupling technol ogy, read ranges with these other technol ogies
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limted. For exanple, in an article surveillance systemfor books,
conpact di sks (CD) and other related nedia, it is necessary to read t he
radio frequency identification tag as it passes through a standard '
doorway - generally about 90 centineters“®n). Simlarly, because of
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Age\r/]\llt ! :c | tcagt:‘ grcdmpactrmShs(GD)aandrothet ralated medtaqetusa'tﬂcessaaqlm f e e,
iamd thereforer}a@gﬁf%wg{jw?c%ﬁ?ﬁ?ﬁ%gg R# ﬂﬁomct reagrcgl st nceg
10 Each of tdopnwayt+gesera lycabaut 0 %“ﬂ@ﬁtﬁfs ly, BRFAYWRS.PY on

sensitive.s  the vc?st duﬁerzhués irf 5i2es dffpaacem@wd baggmge Enrabilﬁsi toagad the
frequency ntificat Bri ef

Descri ption of"apﬁb 'Bﬂﬂﬁﬂ% entificaflon t2g awﬁr%‘f@?@@'&%ﬁﬁf:ﬁ@ IPRBEIVSent s of
the invention &¢ will beusrthet appreciated oriartation of tipargdiafraquencygs i n whi ch

ik f

f e 5o oM riaBRERdioh tag, with TERER T the 'déBeNaion £ah A Y prearranged,

i denti fi cati oranchthergfarepcam nat beraliawad ta subaapﬂauseet?e@ rerelddistancesof

the presefy |ngg @F\'o?'?he mentioned tef:hnEfo GieLtdridstoBPblvely dtentation ustration

of a radio frequenc I cation tag systemin accordance with an
alternate pr ef%ﬂﬂ%@ve errbodl ment of the present invention. 25

F:jG 3fls a bl ock dThGéamei'é islatxfec‘ocl! mfanfinapmaddwzdiodmwf y
Identification_ta r . u radio frequency identification tag system
such as the s Qﬁeﬁfeﬁméﬁié%‘%“ 1 and in accordance with a preferred

enbodi nent of the present invention. FIG 4 is a block diagram -
illustratygn of a radi o frequejat @&scn{ﬁ(i@ﬁrﬁf'thb%vﬁﬁgéag for use in a

radi o frequency identification ta he e hown
in FIG 2qand |>/n acE’é@fGHﬁ@ee&ﬁmH'a%ﬁ emb@nmnés of the nvention are Hustrated

in the accompanying drawings in which like reference numerals
represent like parts throughout.
FIG. 1 is a block diagram illustration of a radio frequency

20 identification tag system in accordance with a preferred embodiment of
the present invention. -

FIG. 2 is a block dlagram illustration of a radio frequency
identification tag system in accordance with an alternate preferred
. embodiment of the present invention.

25 FIG. 3 is a block diagram illustration of a radio frequency
identification tag for use in a radio frequency identification tag system
such as the system shown in FIG. 1 and in accordance with a preferred
embodiment of the present invention. :

FIG. 4 is a block diagram illustration of a radio frequency

30 identification tag for use in a radio frequency identification tag system
such as the system shown in FIG. 2 and in accordance with an alternate
preferred embodiment of the present invention.

FIG. 5 is a schematic circuit illustration of the radio frequency
identification tag system shown in FIQ. 1.



preferred enbodi nent of the present invention. FIG 5is.a
schematic circuit illustration of the radio frequency I dentification
'I[D(é% a;égg/eg?%)]h%mlw1 FIG 1. WO 99/ 44177 | _4gc1'ms99103674 '
FIG 6 is a schematic illustration of a preferred inplenentation of a
radio frequency identification tag.systemin accordance with the preferred
enbodi ments of the present invention. -4- _ FIG 7 is a front view
illustration of the radio frequency 5 jdentification tag systemshown in
FIG 6.. . FIG: 63s & schematie iiysieationeia praforred impleamentationedf @ a .
radio.. = .. frrﬁﬁi@ﬂé&uéﬂ@idé‘dtﬁiééﬁéﬁ' tag Systenfirs ac6raaAcEWith the prdterredd:
enbodi nent of,, the pr ﬁent | nventi o for use in the system shown in
FIG 6. embodlmgrpei&ofs ?@'ﬁ;sg'i“dévgp&%of the radio frequency -
identificati on tag FIGhisld front viewHllustration of the radicf: fieqUenty | s.2 s}_de o
view, partgall, - , . T requency identification
tag in accéqrddﬁgémﬁtﬁﬂéﬁa%%g}ﬂi@&'ﬂr%ﬁé%ﬁed enbodi nent, of the _
present invention fElG.&is anexpladedgssemblyperapedtive view ofisgradio 15 .

Description of ' i . ot
fréd\ferigyhiificatieivd fPdicordance with a £r%f%le§eﬁug odfifBROCY
I |

identification t system i n acc th r

the present irRfd giREés%ﬁ‘ti'FY%@@%?Wé{ﬁed"ftwgﬂémsho ni fication tag
having at |east twoFiG.0lyadkie view of the ridio fregtnmc)@menﬁﬁbamm shown
adapt ed a Iiﬁ\‘h' edance common el ectrode and the second of the two
el ectrodes” f or fh-ant enna el enent that. el ectrostatically couples,
through the air; toFlGct isa sidecviem, partiallydn gross-section, of@ radisend a dat a

he unbal anced Tne ReRHERIFIArRPGcitfhde with an SHERide iralbrY, O}

i mpedance. embodiment ofthe presentisvention faruse with the system shewnia

enbodi ment of gl e, present invention is showm in FIG 1 of the
dr aw ngs.1$\/bre particularly, a - radio frequency identification tag
system 10 ncl udes: 1) a proxi mately- | ocated el ectrostatic exciter

12, 2) a proxi mat el y- 1 ocatBeseription ofsthat Prefeded babodimentsand 3) a -
D Ont e el et AredPndegS erhealar ptydont Mrbocomancd i,
- preferred embodiments of the present invention utilizes a radio frequency
identification tag having at least two electrodes. A first of the two -
20 electrodes is adapted as a low impedance common electrode and the
second of the two electrodes forms an antenna element that
- electrostatically couples, through the air, to receive an excitation signal
and to send a data signal. Both energy and data are capacitively
coupled by virtue of the unbalanced nature of the network resulting in
25 decreased coupled impedance. ' |
' An apparatus in accordance with a preferred embodiment of the
present invention is shown in FIG. 1 of the drawings. More particularly, a
radio frequency identification tag system 10 includes: 1) a proximately-
located electrostatic exciter 12, 2) a proximately-located electrostatic
30 reader 14 and 3) a proximately-located radio frequency identification tag
16. Electrostatic exciter 12 includes an exciter common electrode 18 and
an exciter antenna element 20 coupled to an exciter circuit 19.
Electrostatic reader 14 includes a reader common electrode 22 and a
reader antenna element 24 coupled to a reader circuit 23. Radio
35 frequency identification tag 16 includes a tag common electrode 26 and



an exciter antenna el enment 20 coupled to an exciter circuit 19, :

El ectrostatic reader 14 includes a reader common el ectrode 22 and a
reader ant egygosiqent 24 coupled to a reader circuit 23. Radip@TAiS99/03674
frequency identification tag 16 includes a tag common el ectrode 26 and
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antenna el ement 28 coupled to a tag circui t515 the tag circuit 15 '

xci ter comon S apfhuie g®ni Acolfed B Ot 18 A5 -
conmon el ect r ockortaining acstored:tag nformationyr inuapreterredimplementation; r ost at i ¢
exciter 12 pr OVéaggt"é{?%In%Bthécﬁbﬂé'qla #adeiESmhiti Qlect de 5{ Sﬁﬂ%yzo

i dentification S proxinate to exciter antenna
exciter signal cammonelectrogde:28 are coyples o easth Qﬁ‘P‘éﬁFbFf the air, from

e>O<IC' Ee][ an% gnna el eggmbct%téﬁb &R6iter 2 ﬂﬁndés?ﬁﬁfﬁxcﬁgrsﬁﬁﬁl st rmearramo
i dentification a e S gne exc er s gnal .

30. In accor dan'té%g ldff@%gﬁm iaqgligdﬁ@ 8‘%‘@8 cﬁﬁbapm it rad| 0
frequency ident2, eu&ﬂtemmgmj 3Giscalectrastatically eaupledgthebugh the @iraifnormg :
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el ectrost at i cal identificationitag 661&99@@6& enatgized baged apaonthecaxeiter fignaina 15
el ement 244gEl egfr @ﬁfaeebﬁddrewﬁh e Hssarﬂitrfeaétb}‘ed weﬁnmrd raumnal_

32 at reader ant enna e

at es/ decode rea
to recover the ?@f‘%@ﬂf ’T"hf:ﬁt'%tt%) Q@P%PFWJRG p?[# 893#%!&'89
comuni cat es t hsormbareall dbithel stbraditeg mromttdrhmhxewé emmated fromttag

ignal " modur at <ra £5 10,880 SR GBMeltE  ReflNons 4 d0ply o
modul ati on. |t electrobtatiealy eouptestifromatagaantennaraiemient 28 tof readén lanténna
such as anpi t ugign{gfl At %@%ﬁ%ﬁ%?f’éﬁm&ﬁkg réE&fb?ere&? al

nodul ati on (PM ma)t/ al so a
in read signal 32 atygader antennacelement A4, demedyl é?esﬂeqiﬁﬁ%%@%ﬁ'ﬂﬂ?b%'ousl y

const Ir uct ﬁﬁ fr om relcoc\iler v stordd 2a agoghatséﬁlthé)‘etr@m hhi, as apprepriatbor - 006
avai | abi e 1rom RUTERITGAeS the storseiBaigisBRIBn 3k bthdhveigtn aPfretSifA] " san
Jose, Californish®snp4ina prefenﬁmplamaﬂahmmead signald3®iscd refledtedni ng and
gfgg't 'r ggea ?g' téQhQ ﬁﬁgulé\éﬁ'v&i@ﬁ 1158 8tdre848g inrmaNBANIE rénéBabad! at €
modulation. [t will be appreciated that additional forms of modulation
such as amplitude modulation (AM), frequency modulation (FM) or phase
modulation (PM) may also be used to convey the stored tag information
in read signal 32. |
25 Electrostatic exciter 12 may be advantageously constructed from
available tag exciter circuitry, such as, for example, Motorola Indala’s
ASR-120 base station (part no. 05200-006 available from Motorola
Indala Corporation, 3041 Orchard Parkway, San Jose, California 95134).
The ASR-120 device is adapted by forming and coupling a suitable
30 = exciter electrode, for example a copper plate electrode, to one of the
| dipole electrode connections thereby forming the exciter antenna
element 20. The other dipole electrode connection is coupled to earth,
thereby forming the exciter common electrode 18. As the ASR-120is
also adaptable to receive from a radio frequency identification tag the
35 stored tag information, one will appreciate that it may be further adapted




di pol e el ectrode connections thereby formng the exciter antenna

el enment 20. The ot her dipole el ectrode connection is coupled to earth,

t hereby for exciter conmon el ectrode 18. As the ASR-

al so adapta ﬂ&&{%ﬁl{’ecel ve froma radio frequency identificat }%%P’Pag ({3ﬁ74 35
stored tag information, one will appreciate that it may be further adapted
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i ncl ude the reader antenna el enment coupled to the read el ectrode
connection.  1oinciude the raader anignpaplement coupled 19 the fead elerirade

enbodi nent of icaaneeReANt i nvention radio frequency identification

(avai Labi e {1 om Tomegingnow 8 F, £ 178 rfp%@”‘wﬁ*e%ag’a%rﬁgoé‘ih{w%%@‘ﬁ;% :
I n this regardjneention radio frequency ddentificationitag. 163is advantageously 15 i ncl udes
operativel g Cogﬁ %ct@d ﬁom aJEM@PESéS@br@Qﬂch (d?/%YEBle%@”Té No

clock circuit
signal and nodAraedea ine. caasklag Ridgeshew Jdersey); olix this regar@oanql/ml

P2g pover o\ 1 J??’%’Séﬁnwt'%' STt cirdit 5 freaReisoperatively coupied: Bea || B _and
which in turn Zeetifies W‘P‘yeﬁﬁ'ﬂ‘m'%}ég % %&B’%&Hﬁsﬁ%ﬁ D13 Wilke decoder,g
Retct i fi erI and t&ug 4) a\menmory 86, 15) Hcariee signal andi rhodulatemeircu(ss andt6)a

ant enna e e |

current (48 ?ro? gPS‘*@zPe BafticDll, fad it Qérferh 2 8 dffthed o,

rectifier and rand:igo power eireuit 5@ anslodearrien signal anddnoduiamn t

carrl er

52. d oc ‘éu%bft% twh“k?.h 3 ﬂ)’rhdél’é rés| éél‘ﬁ!ﬂlysé d‘t@ t@g“%BnﬂﬁoH""e!étﬂrd&ﬁOdef
54, carrier and nodul at oy c. cont roLégr 60. Menory
26 S8, Relhler i Al oweb Bl 5 Taieives Sacteragnab o e oy T

60 and 20 carantemns iefgraenti28 anwlubam becoiing leheﬁgiz?wmowdesla dlrectn32 o
carrier | Wi

t he appr 33 at é:urrent (awgf%@&&rﬁ g? %55&?9[?&{@ & @ﬁgﬁf gﬂ”éieg\g%’ent 28.
As descri bed, rrectifier and tag power eizcuit 59 tewitedecoder &# and elockloynult 52.

modul ated via 'cﬂEE! E}E!Hitﬁd &gwdfg a c:ldcz(T %i‘gﬁél 8% ﬁ{;h@& ugyer, that

nmodul ati ons, suc ) ency m)dul ati on
(FM and phase casder agnahawwodulator Gt RS ﬁ% pBHOUeR ﬁ@r MemensdBiy or in
combi nati-on t o regdifs thd sidred1ag nformation anddy dcbesséd bgtonudliensoramd i on.

e, ) 02! Sl S8RaY R AT iy BB iSRG Bepy sanl
af orenent i oned anst magdiudaton giscuit 88rgrnaratesreadysipaali32 with the appropriate
modulation and couples it to tag antenna element 28. As described, read
signal 32 is preferably a reflected signal modulated via load modulation.
It will be appreciated, however, that modulations, such as amplitude
25  modulation (AM), frequency modulation (FM) and phase modulation (PM)
may be applied either séparately or in combination to read signat 32 to
convey the stored tag information. In an alternate read-only embodiment
of radio frequency identification tag 16, the Indala 1341 chip available
from the aforementioned Motorola Indala Corporation may be used. It
30 willbe appreciated, however, in this embodiment that write decoder 54 is
not included. :
More particularly, and with reference to FIG. 5, in certain preferred
embodiments of the present invention, radio frequé'ncy identification tag
16 is adapted to couple between a person’s body or an animal's body,
35 body 72, to earth ground 70. That is, tag common electrode 26 is




30 wll be appreciated, however, in this enbodi nent that wite decoder 54

S not i ncl uded. More particularly, and with reference
to FIG 5, wosemadtzan preferred enbodi nents of the pres®QI/USIMBE7THON,
radi o frequency identification tag 16 is adapted to couple between a
person's body or an animal's body, 35 body 72, to earth ground 70. That
I's, tag comon el ectrode 26 is WO 99/ 44177
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to coupl e to bodgaptedaodcduple helbaierthliudberimroungy 72 to eaghound 70.
In FIG 5, radi Qrt{l.[ g I Fidest i’édnﬁ?l‘q@%nkzg%%ﬁlﬂc%tlbﬁ%ﬁSﬁ‘fs%ﬁ:{eﬁenteas a

constant |oad 7 resistrve’'equlv I'T Cul

and a nodul at edas Geeonganhloady4 {ibei resistive asuivalentof thai cicuitglemans) 5
coupling of radafdfd RibERNEREd 168876 thealdtP action ol Pnddulafion Biitch 7810TReas

the-capact t BnceCRBgIof rﬁgém“’t i Sééﬁt fetion 36.{E B grsind ERiowRes
26 to body 7§8| total éﬁeetweﬁ)'npddanoessmt Jotal eftective impeddncea 80 répresents: 1)
Chrertace. 1t i HROCRERIMRE SR BRdihe teekidice ﬁa?’?&“@*ﬁ 9“?&@2 eletyroge
infinite, eit he26t39 hmmimerfaee,aZ)rtbeLresvmncga Smbpuwa)a @ thent act of .
tag Comm??ﬁ ei %ﬁdt.%st&dﬂce?gg@tb"da Weaﬁpp‘ouaa 7nd ot her

envi ronnent al I tance fficpent |'arge, however,

1 MBI iertacs.. it ispossibie thal [Bsisianca.64 M he R Iaroecfien
el ectrode 26 151nﬁnﬁa§iehndwbi aesﬁrmﬂ &S hyresult of elbgrauat% ofthelsontachof tagoe

o 11 "or ovi de ancommBH Bldtieade, 26 35 B/ frubh 45 b ibelitn ah B abor ot or
testing has in eavironmentahediects)edf capacitasicel 82is sufficieatly iargeahoweser ity be
mai nt ai ned Subsmggg&% an eﬁecti\/%"@drréﬂiadhtﬁ'ﬁétﬂﬁe{\%gtc%ﬁ?rﬁoﬁ%ecfr@&é%”ce

-104 or react ance e reac e alr Interface

res pect Ive
bet ween: 1J5exc@ndibody 72. Simiary, @sméme 90 may beerylawgeer figitent 28, 2)
tag antenna Hovfé\@remc apacitance 88ds mistnsaticientiydaryy it 2l provide areader

exci tati on ‘%ﬁﬁn%ﬁépéﬁ%"%@%fﬂnﬁé b Sppeto M ERinE Pas
t hr ough t ot al 2Benf|ed tieatt total efteoiiveimpedance [80maysbe maintainad sabstabtlany
and not as T eadffwer than &Y 6fCEEE 12 2fhdclrcil1 04 o7 10AciBheg

current 110 or enna el %\V | 'ec rode 26
current 1180 Hempectwely,ﬂ&t@ﬂmagcgpétheagﬂmcem eeni}) exeitet rost ati ¢

reader 14 and r agdtéhna element 20 and tag antenna element 28, 2) tag antenna -
element 28 and reader antenna element 24 and 3) reader antenna
element 24 and tag common electrode 26. Thus, most of the excitation
current 108 will be returned to electrostatic reader 14 through total
25  eftective impedance 80, shown as return current 114, and not as reader
antenna element 24 to tag antenna element 28 current 110 or reader
antenna element 24 to tag common electrode 26 current 112. Hence,
coupling electrostatic exciter 12, electrostatic reader 14 and radio
~ frequency identification tag 16 each to a common ground in this manner
30 provides an enhanced current path through radio frequency identification
tag 16 and beneficially increases effective read ranges.
in another embodiment (not shown), radio frequency identification
tag 16 is adapted to couple to an article such as, for example, luggage, a
package, a parcel or a retail sales article. In this embodiment, the tag



frequency identification tag 16 each to a common ground in this manner 30
provi des an enhanced current path through radio frequency identification
tag 16 and Lahal |y i ncreases effective read ranges. &4
another-enbgﬁﬁg%%ﬁ&?not shown), radio frequency'identificatioﬁCTnmwwm%ag'l
I's adapted to couple to an article such as, for exanple, |uggage, a
package, a parcel or a retail sales article, In this enbodi nent, the tag
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invention kg shentidher 66 ingaté\@?@vﬁte operfibhiduing’ vai'ﬁchrtﬁ@' Wrifd @foteRation
identification {ag system 40 | ncl udes; I he ectrostat] c exciter
12, '2) the el eclS SemmyniCate aeranfﬁr%ﬁwegww'n memopy 58ia8pat pf e 1180 adi o
frequency i dent tdg irformatiorag AéZmehtionéd abbed] read signak32 i baséd upor the

el ectrostatic rg?é}%ééér@ﬁﬁgggogescri bed above. Radio 25 frequency
ag u ¥

i dentification a tag conmon el ectrode 41, a . first tag
antenna el ement 43 afih apparatuslin ageendanse with anwmiternate preferredupl ed to a

tag circui 2o4ﬁ- emiBdiftent 6f {HiepraadnPirivetith ri§|l§hbﬂﬁ’ﬂa FicceliMBre - tag 16
discussed wit . ';Iaﬁicujfar?ﬁorggi’o }reguér?gy icdoertTw]@E'f}(r:]alt'naonetcatgr gysete#1146 Includes: 1) the
electrostatic exciter 12, 2) the electrostatic reader 14 and 3) a
proximately-located radio frequency identification tag 42. Electrostatic
exciter 12 and electrostatic reader 14 are as described above. Radio
25 frequency identification tag 42 includes a tag common electrode 41, a
first tag antenna element 43 and a second tag antenna element 44
coupled to a tag circuit 45. Similar to the radio frequency identification
tag 16 discussed with FIG. 1 above, the tag common electrode 41 is
~ coupled to earth ground 70.
30 With particular reference to FIG. 4, in a read-write embodiment of
the present invention radio frequency identification tag 42 is
advantageously constructed from the aforementioned TEMIC 5550
circuit chip. In this regard, and with reference to FIG. 4, tag circuit 45
includes operatively coupled: 1) a rectifier and tag power circuit 150, 2) a
35 clock circuit 152, 3) a write decoder 154, 4) a memory 156, 5) a carrier



coupled to earth ground 70. 30 Wth particular reference to FIG

4, in a read-wite enbodi nent of ‘the present invention radio
frequency i apobdAdigation tag 42 is advant ageousl y const reaireshofossn

t he. af orenenti oned TEM C e5550 circuit chip. Inthis regard, and with
reference to FIG 4, tag circuit 45 i ncl udes operatively coupled: 1)
a rectifier and tag power circuit 150, 2) a 35 clock circuit 152, 3) a
wite decoder 154, 4) a nmenmory 156, 5) a cagrier - WO 99/ 44177
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24, Tr ans s ainconples) G bah tag Goremen-alegirade i-and fridagi gnal
havi ng an afténiidVeRimet 43\and ihtiade reaP Bigred geheratioh BAdconvey sone
or all of th g{.u())r ed t@g I'Df ormat ion. EI~ec.t6r osta |ac reage@M irouit
el ectrostatical MP h Sirevifys Ypan axcitatien. carget s pd mEAplatof.c
antenna el é6ent 126 gankrates and elecirdsiaticallytearsmits adrarsmittedoreald signalod?
| nf o mati on t hoy B $AY fag, anteia b Rfert 44 (°leiEloPSrfhns Rt 20, L
frequency i dent iIrarsmitted reag signal 47 is preferably a-transmitestisignahhavingan chi p
may be used. |t ANi| EMPEn@PPM nbdilatis® applisdniseto idlcoidy SomRcbrENbS t hat
write decoder 154 i1s nqt inc)uded. . Wth, reference. once again
to . FIG 2, elec %gqgagag*@]p{@pﬁgg. iElectrostatic reademi e‘ectros(fgtlca'ﬁy
20 receives transmitted read signal 47 at reader antenna element 24 and
demodulates transmitted read signal 47 to recover the transmitted
information including any stored tag information therefrom. In an
alternate read-only embodiment of radio frequency identification tag 42,
the aforementioned Indala 1341 chip may be used. It will be appreciated,
25 however, in this embodiment that write decoder 154 is not included.
With reference once again to FIG. 2, electrostatic exciter 12 is
adapted'to provide in addition to exciter signal 30 a transmitted write
signal 34. Most preferably, transmitted write signal 34 is a modulation of
exciter signal 30 and contains, for example, an operational code or a
30 command, for configuring radio frequency identification tag 42 or
directing it to perform a function. Within radio frequency identification tag
42, write decoder 154 decodes, i.e., demodulates, transmitted write
signal 34 to recover the write information and communicates the write
information to controller 160. Controller 160 initiates a write operation
35  during which the write information is communicated to and retained




adapted to provide in addition to exciter signal 30 a transmtted wite
signal 34. Mst preferably, transmtted wite signal 34 is a nodul ation of

exciter si g%%ﬁﬁ?ﬂ%d contains, for exanple, an operational gg;f.,rdgb,@sﬁp ‘

comand, ring radio frequency identification tag 4

directing it to performa function. Wthin radio frequency identification
tag 42, wite decoder 154 decodes, i.e., denodul ates, transmtted
wite signal 34 to recover the wite information and conmuni cates the
wite information to controller 160-¥8ntroller 160 initiates a wite
operation 35 ' | ' paf and
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Slr ggﬁgt , g 41165| tEX \%Iérﬁé/\f Zﬂi%ggrlbégg? apt%rtdhleéleﬁ\éﬁteﬁrziggféﬁﬁd%dﬂﬁg\ S%Dhﬁblfeer e
900 Srrbodi mont Gonduetivss FISTIT RGgh F opper o FHENescRciiRd Srtsiia plaman
210 may  be equi Rpddswhade sithea substantiallp farger sarface axeathan seaderdantenna

Wi continuco PEPACATS, Seffrratet iz BHARETSRY Biletigeih (o

menber 208 and OEotnd RBAbJE willlbe mppreciatest it in allernate qard equally prefemed but
not subst appi al lemiscdlimiehts, (eihie? tr LM of fdiiteCMemMBEIS0r hnd Feficé Pdiiber
210 may be equipped with an exciter antenna element and/or a reader -
antenna element. Moreover, than one exciter/reader 212 may be used.
With continued reference to FIG. 7 and reference now to FIG. 8,
fence member 208 and fence member 210 have a height that is greater
25 than, but not substantially so, the tallest anticipated livestock. The height
of fence member 208 and fence member 210 is selected so as to permit
attachment of exciter antenna element 214 and reader antenna element
216 approximate the head of livestock 204 as it passes through sensing
chute 206. Fence member 208 and fence member 210 are further
30  positioned in spaced relationship with a width slightly wider than an
expected widest livestock so as to allow the expected widest livestock 10
pass through, yet still guide thinner livestock in proximate relationship to
exciter antenna element 214 and reader antenna element 216. Ina
preferred embddiment, each livestock 204 is fitted with a radio frequency
35 identification tag 218. Most preferably radio frequency identification tag



of fence nmenber 208 and fence nenber 210 is selected so as to permt
attachnent of exciter antenna el ement 214 and reader antenna el enent

216 appr oxi Rd v/44ier head of livestock 204 as it passes througPCTASsH03574
chute 206. Fence nmenber 208 and fence nmenber 210 are further 30

positioned in spaced relationship with a width slightly wi der than an

expected w dest |ivestock so as to allow the expected w dest |ivestock to
pass through, yet still guide thinner |ivestjock in proximate relationship
to exciter antenna el enent 214 and reader antenna elenent 216. In a
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frequency f8ent backplate 226, A9 seenin FiG. §iandFI1S:9,iin & firgkemposiment of '
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Formod w h an 235 coRsticted i A efégiichlE JE0ayRS Niaferial, Ravitg & Majar | ¢
formed int egra! surfabe @80pbrtoewvhieh isformed ancardenna 232. Body EQBiisﬂlnlzlgllési _r|1_g '
234. S Wi 8 P circul . Ta
Tt e i o lrfed Wi pBtuRpSaNTGr felbiviigbdsiBoa. | | I TOU] 295 1A
tag -common 18l ect r ode P58 324 is Jopned integralderhack: plate286 and inclusies:=a
internal to andcyiindricdl hdusiHd 233! ®ourel! within GYlinbAsal susing 233 BMa &Y

aper ture 244 oCrSat g Pngl 99 iEUILPaRAS ssbsastgE of 116 Canaigion SeONN BNt  y
coupl e conduct oFI@48. tA tantemntor sibctiotd 23®iso¢oupled tolai coriduttors24Q) .
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20 end 242 opposite back plate 226. End 242 is adapted 1o engage
aperture 244 for securing front plate 222 to post 224 and to concomitantly
couple conductor 240 to antenna 232. End 246 of cylindrical housing
234 is formed with a conductive element 248 that engages a conductive
element 250 formed on back plate 226. A tag antenna element 252 is
25  coupled to conductive element 248 and conductive element 250. Each
of tag common electrode 238 and tag antenna element 252 are coupled
to tag circuit 236. .
As best seen in FIG. 8, post 224 is secured through the ear 220 of
livestock 204 with back plate 226 nearest the head. Conductive element
30 248 and conductive element 250 are in close contact with ear 220. End
242 extends outwardly through ear 220 and away from the animal’s head
and has front plate 222 secured thereto. In this manner, antenna 232 is
coupled to tag common electrode 238 and is substantially insulated from
livestock 204. Second electrode 252 is coupled to conductive element
35 248 and conductive element 250 and is substantially electrically coupled



el ement 250 fornmed on back plate 226. A tag antenna el enment 252 is 25

coupl ed to conductive el enment 248 and conductive el enment 250. Each - of
tag comon Qldwidpae 238 and tag antenna el ement 252 are coupp€flusessnssrd O
tag circuit 236. As best seen in FIG 8, post 224 is secured
t hrough the ear 220 of | i vestock 204 with back plate 226 nearest the
head. Conductive el enent 30 248 and conductive elenment 250 are in close
contact with ear 220. End 242 extends outwardly through ear 220 and
away fromthe aninmal's head and has-fiRent plate 222 secured thereto.
In this manner, antenna 232 is. coupled to tag common el ectrode 238

and is subst ant (Rreferablysiia hotly resistive and capagitiveRaupling, bukable@st Mgt r ode
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Radi-o frequency®electrode 238 is coupled to antenna 232 and electrode 252 is coupled
via the livestock 204 to earth ground 254, - -
20 With reference now to FIG. 10, an alternative embodiment for a
radio frequency identification tag 260 is shown. Radio frequency
identification tag 260 includes: 1) a front plate 262, 2) a post 264 and 3) a
back plate 266. Front plate 262 includes a body 268, formed from an
insulating material, into which is embedded an antenna 270. Antenna
25 270 is coupled to a tag common electrode 274, which is coupled to a tag
circuit 272 also embedded in body 268. A tag antenna element 276 is
coupled to tag circuit 272 and is also coupied to a conductive o-ring 280
secured to an inner diameter of an aperture 278 formed in body 268. A
first end 282 of post 264 is received through aperture 278 and is
30 electrically coupled to o-ring 280. A second end 284 of post 264 is
formed in a point 285 so as to be capable of piercing through ear 220 of
livestock 204. Once inserted through ear 220 end 284 is secured
" through an apenrture 287 of back plate 266 securing radio frequency
identification tag 260 to livestock 204. Back plate 266 may further
35 include a cover 286 to occlude end 284 guarding against injury to




identification tag 260 includes: 1) a front plate 262, 2) a post 264 and 3)
a back plate 266. Front plate 262 includes a body 268, fornmed from an
i nsul ati ng wedeyiusatry i nto which is enbedded an antenna 270. ArRGIMOSH9D3I674
270 is coupled to a tag common el ectrode 274, which is coupled to a tag
circuit 272 al so enbedded in body 268. A tag antenna el ement 276 is

coupled to tag circuit 272 and is also coupled to a conductive o-ring 280
secured to an inner dianeter of an aperture 278 formed in body 268. A

first end 282 of post 264 is received thrdu “aperture 278 and is 30
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20 frequency identification tags and radio frequency identification tag
systems are within the scope of the present invention.
In summary, referring again to FIGS. 1-2, there has been disclosed
a radio frequency identification tag system (10 or 40) including an
electrostatic exciter 12, an electrostatic reader 14 and at least one radio
25 frequency identification tag (16 or 42), the electrostatic exciter including
' an exciter circuit 19, an exciter common electrode 18 and an exciter
antenna element 20, the exciter common electrode and the exciter
antenna element coupled to the exciter circuit, the exciter common
electrode arranged for coupling to ground 70, the exciter circuit arranged
30 for generating an exciter signal 30 and coupling the exciter signal to the
exciter antenna element, the exciter antenna element arranged for
electrostatlcally sendlng the exciter signal to the at least one radio
frequency identification tag, the electrostatic reader including a reader
circuit 23 and a reader antenna element 24, the reader antenna element
35 coupled to the reader circuit, the reader antenna element arranged for




20 frequency identification tags and radio frequency identification tag
systens are within the scope of the present invention. I n
sumary, e&g; gain to FIGS. 1-2, there has been di scl osgerysesnsc@
radi o freque S{9"£1g7e7?11t ification tag system (10 or 40) including an ’
el ectrostatic exciter 12, an electrostatic reader 14 and at |east one radio-
25 frequency identifi cat lon tag (16 or 42), the electrostatic exciter

i ncl udi ng an exciter circuit 19, an exciter conmon el ectrode 18 and
an exciter antenna el enent 20, the exgi-ter common el ectrode and the
exciter - antenna el enment coupled to the exciter circuit, the exciter
conmon el elettrostaticaliy repsivingra readbsigngl (32 gr 4@htromthe akleastoner
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20 Referring now to the radio frequency identification tag system 40
depicted in FIG. 2, there has been disclosed an altemate embodiment of
a radio frequency identification tag 42 including a tag circuit 45, a tag
common electrode 41, a‘first tag antenna element 43 and a second tag
antenna element 44, the tag common electrode, the first and second tag

25 antenna elements coupled to the tag circuit, the tag common electrode
arranged for coupling to ground; the first tag antenna element arranged
for electrostatically receiving the exciter signal-30 from the exciter
antenna element and coupling the exciter signal to the tag circuit; the tag
circuit arranged for becoming energized based on the exciter signal,

30 generating the read signal and coupling the read signal to the second
tag antenna element; the second tag antenna element arranged for
electrostatically sending the read signal 47 to the reader antenna

~ element; and the read signal being a transmitted signal.



sending the read signal 32 to the reader antenna el enent; and the read
signal being a reflected signal. 20 Referring now to the radio
frequency i damda/ddrgati on tag system 40 depicted i n FlI G PET/{S98036Thas
been di scl osed an al ternate enbodi nent of a radi o frequency
identification tag 42 including a tag circuit 45, a tag common

el ectrode 41, afirst tag antenna el enent 43 and a second tag - ant enna
el ement 44, the tag common el ectrode, the fjrst and second tag 25 ant enna
el ements coupled to the tag circuit, the tlag?Comon el ectrode

arranged for couplingt , | LSt t. t.arran
for electrostaticall I e

’ cal 1 OB dtiaoes Bt fadBdrediy BaRhca PoChiARgsd
ant en_n? el enent fancoupling fohground, mancerdanogmithﬂ:a pmernm\eentmn,tals the tag
circuit arrange si gna :
generating thg_ %ﬁ%@gﬁgm@ﬁagﬁ%&s%eﬁﬁg 9'%’%‘}5% He gecond
tag antenna el enent; Firs, eacio i @W&QCH PB#@Q? fthepEpsent davention
el ectrostat gcal 'a‘v‘e%ééﬁ'bﬁ hdide than phiot heag Md»baﬁﬁftﬂg%ad'l?ﬁls% ned as

PCT Us0o/ 03674 Tolows. Tn %%rastﬁoﬁﬁw o ThadhenEbasadhibs, taqseanmer%%é‘r‘ﬁ”” |
i qeﬂt It Li cati on imeEntion doget have resbnanmhlmmlts.o Sincaithie primarycor dan;:e

W t e resen | ags,
bt e now df scucsEqmBGHErS'dt sieh resonaft ARG oS reSorRf 1K indifafk | 29°
of the present icoils andocapagitors,therafore, dage of the present iaventionedo aot bavased
tags. Thisqps eifﬁé% %ﬁﬂnti%ﬁa# re%ond‘rﬁ'té%oil 'a'hdct%ﬁa’cﬁéf' c&ﬁ‘xpyh%nig ﬁave

magneti c- based

resonant tank cif ?WPghggﬂﬂcféwﬂﬁé’Oﬂ?PW therefo E%rﬁb@héﬁ% afthe peesentsonant
tank circuits alimvartiomans lesarexpensive then prior magaetic-bagddaageci t or s,

Fesonant tank coi | argeqtrihinds oF Gk Invidion e dasiel b rprppe e
fewer conponent sinaenthasedags doutot haves resonant tankeeails. Thus, beaansettheaear e
| ess expengigve d8' Aét haRBIRIH &:T&‘?ﬁ?}f b&ﬁ%e  printed on ata%cﬁﬁ tags of

t he present | nvention ar easler tQ

ese t s do
not have resonaSUbSHAke-c antaﬂuﬁmobmcﬁ?@g tags ussg@sa@t%esma% such
coils, they canthek bilitontbotoras ! which need to be individualiyrdunted on a tag

contrast, pri oreﬁ%ﬁget 'sﬁ.@%ﬂ’é{ad tags use discrete resonant tank coi l

corrponent S, 9-ndi vi dual | y nounted on a tag
: Third, tags of the present invention are easier to apply in a given

20 application. This is because these tags don't have resonant tank coils,
which tend to be bulky and rigid. As a result, tags of the present
invention are more slender and more flexible.

Fourth, tags of the present invention are more lightweight than
prior magnetic-based tags. This is because tags of the present invention

25  have fewer components, since they don't have resonant tank inductive
coils and capacitors, in contrast to prior magnetic-based tags.

Fifth, tags of the present invention are more reliable than prior
magnetic-based tags. This is because such tags of the present invention
have fewer components, as explained above. As a result, such tags

30  have fewer components that can fail.

Sixth, tags of the present invention are not frequency-critical, since
they do not have resonant tank circuits. In contrast, since prior magnetic-
based tags have resonant tank circuits, they are more frequency-critical
than tags of the present invention.

35



circuit or substrate. ' Third, tags of the present invention are
easier to apply in a given 20 application. This is because these tags
don't have Hesen@pdy tank coils, whi ch tend to be bul Ky pafusssdiagis As
a result, tags of the present invention are nore slender and nore -
fl exible. Fourth, tags of the present invention are nore

| i ght wei ght t han prior magnetic-based tags. This is because tags of
the present invention 25 have fewer conponents, since they don't have
resonant tank inductive coils and camaeitors in contrast to prior

magnet i c- based tags. Fifth, 8; of the present invention are
more reliable than pWhile various empedimentsse ra@esfrequﬁrpy ideptification tag:-h

tags of the pregﬁ%m asiA ttagearrangedfﬁveoh FOLREE T accaFddhdd withed
above. As a res sucE ﬁ ié% I, CO onen S thﬁy%can fal

Si xth, tags of PreseaLin VBnt‘FYﬁl ‘iﬁﬁc"pﬁg SCORE Qf o
they do not hawheriavention is defined byuhbsfolldmngoaslamt SI nce prior magnetic-
based tags gave resonant tank. circuits, they are nore frequency-criti cal
than tags of the present invention. 35 WO 99/44177

PCT/ US99/ 03674 We claim: - -16 -

Wi | e various enbodi nents of a radlo frequency i-dentification tag
system usi ng tags arranged for coupling to ground, in accordance wth

t he present invention, have been described herei nabove, the scope of

the invention is defined by the followng clains. 5 W claim WO
99/ 44177

PCT/ US99/ 03674



17 1. A radi o frequency identification tag including: _
atag circuit, a tag cﬂ’mw'"mﬂ nd a tag antenna el enent,
the tag conNMON9IM4ETR I O ﬂ tenna el enent coupl ed PETASIN0IF¢

tag circuit, thet t #g conmon. el ectrode arranged for coupling to
gr ound; the tag antenna el enent arranged for electrostatically
receiving an exciter signal froma prbRimtely-located el ectrostatic

exciter and coupling the exciter signal to the tag circuit; 10

the tag circuit arranged for becom ng energi zed based on the -exciter

signal, generatiqng a g o%mn@ﬁeﬁQﬂeéﬁd‘Wtéé‘lmdmﬁ signal to t he

tag antenna el enent; an %I enent arranged for

el ectrostatical |y serditagcifeit, atag W@H@%P@%&Pﬁ? |W@F§/9F95'8§Wed

el ectrostatic reader .thd3ag common eledinede auddhiartagtmteunamrheht coupled tbag
of ‘claim 1, _the tgﬁ ﬁu# including a stored tag information, and
the read si &nal ﬂi‘) he stored tag information. 20 3. The.
radi o frequency i dentthéitagtcommoacelettredaiamanged for coupling togneundiy ant enna
el ement arranged for fn ?@ rﬁg?ﬁ‘ateﬂ&ﬂéﬁ{e %@ﬂg%'fb?ﬁlectroshéﬂd&"@'re&éﬁmd ah

proxi matel y-l ocated e I'C excl
transmitted wiexcteyaignal forma preyinatelyrlacated el eqtasgaifq exeitefrant si gnal

i ncluding wi tecbﬁFJﬁﬁ é@icntgﬁslgnal to the tdg'"@rélﬁlg circuit arranged for
storlngthe wite and

the read silhal beind ﬁﬁéﬁ%ﬂ%ﬁ'ﬂ%@r&ec&m@m%ﬁﬂ Fﬁ%ﬂﬁedo the
nmodul ati on base@éxeltet Bigril, agerteratiog ianfezdsignahand Yduplifg the Aeaddignal to

comon ol ect r oadh 389 'ﬁ?*??*'?%g'é!ﬁ%éﬂr#% erent - and & second tag .

ant enna el erment, the tag antenna elemeobarrangeddot slegtrostatically seinding thed
second tag ant er?aag sn%nal tS'§Wlﬁxa‘i&zﬂ{:@&eﬂ%lémoétﬁgcci‘ééﬂé‘l‘ t, 35 the -
trode rrange or co I Ng to groun

tag conmon eI ec

2. The radio frequency identification tag of claim 1, the tag circuit
including a stored tag information, and the read signal based on the
stored tag information.

20 3.  The radio frequency identification tag of claim 2,
the tag antenna element arranged for receiving a transmitted write
signal from the proximately-located electrostatic exciter and coubling the
transmitted write signal to the tag circuit, the transmitted write signal
including write information,
25 the tag circuit arranged for stonng the write mformatlon as the
stored tag information, and
the read signal being modulated by means of a reflected load
modulation based on the stored tag information.

30 4. A radio frequency identification tag including:
a tag circuit, a tag common electrode, a first tag antenna element
and a second tag antenna element,
the tag common electrode and the first and second tag antenna
elements coupled to the tag circuit, |
35 the tag common electrode arranged for coupling to ground;



18 the fi ; '_ ent arranged for

el ectrostatically recei yi ter signal froma
proxi mat el yg el ecl ﬁwm Iﬁmﬂnm and coupl i ng gdy@ussofzéar
signal to twkeﬁts%ﬁgi r cui |!H c lL I,. s ‘xthe tag circuit arranged for ‘
becom ng energi zed based on the 5 exciter signal, generating a read

signal and coupling the read signal to the second tag antenna

el enent; and t he second tag antenna el enent arranged for

el ectrostatically - sending the read si@8nal- to a proxi matel y-1ocated
el ectrostatic reader. 10 5. The radi o frequency identification tag of

claim4, the tag cirthe first tag antennaelement arranged for glectrostaticallyn, and t he
read signal bas,%(‘i‘g : ,Ld*i !ﬁé@_ s

radi o frequency | ﬁ?é%ﬁc%%qtgﬁﬁ%’éﬁ!g#&rﬁ%m , d .ldE&ted eﬁ]céro [ rt'sc% eggékr
antenna el enentard cOUBHRD the exeiten signdy ta thedag eircuity write signal

I romt _h;et pr oxi ,rr;at el _Yﬂ'lé)ﬁ &f’ct:tﬁ{ erhhgéﬂ 61 _B?@??iﬁgeénérg&qd based oHitheng E he
ransmtted.wite.signal ‘to the tag circui r . ite
si gnal i nol%idi feXGarSiohal; geparating-a read signal i mrﬁﬁgéhéﬁgeGiﬁ'g%?l\r,@nged
for storing thethersecorichfay antenna element; @ stored tag information, and
the read signal m)d“{rfet Egcn?r?q‘;f% Shtdna SibRieT? a‘i’%g'eﬂffBFEFédt%aﬁcaly 7.
An el ectrostatic exciter fncludn ¥n _exciter circult, an

exci ter common %@ndingdhe raad séﬂﬂﬂlgéia proximatelydacated elacirastatic reader.
the exciter common el ectrode and the exciter antenna el ement ' coupl ed

Coupl 48 51 T rol 0 RRIR G Bl i eiled S
generating an encluding ai stordd mgiirﬂ@rmaﬁmurdnﬁmetmdmighalebasécno?ltheo t he
exciter antenn angd, .. t he exciter antenna el ement
arranged for e?%@ﬁ@g’i%{'?f& f‘&'/o%endi ng the exciter signal to a

proxi matel y-located radio frequency identification tag. 35
6. The radio frequency identification tag of claim 5,
15 the first tag antenna element arranged for receiving a transmitted

write signal from the proximately-located electrostatic exciter and
coupling the transmitted write signal to the tag circuit, the transmitted
write signal including-write information, - : "'
the tag circuit arranged for storing the write information as the
20  stored tag information, and :
the read signal modulated based on the stored tag information.

7. An electrostatic exciter including:
an exciter circuit, an exciter common electrode and an exciter
25  antenna element, | |
the exciter common electrode and the exciter antenna element
coupled to the exciter circuit, the exciter common.electrode arranged for
coupling to ground,
the exciter circuit arranged for generating an exciter signal and
30  coupling the exciter signal to the exciter antenna element, and
the exciter antenna element arranged for electrostatically sending
the exciter signal to a proximately-ldcated radio frequency identification
tag. '

35



19 8. An appar atus—nctuding: an electrostatic exciter

and an el ectrostatic rea ‘he el ectrostatic exciter
i ncl udi ng awoe9sKI®r cir mg“ ({m“u“ common el ect r od RCARISIYP3674
exciter antenna el enent, XG‘.I r s5* common el ectrode and the exciter

antenna el ement coupled to the exciter circuit, the exciter comon

el ectrode arranged for coupling to ground, the exciter
circuit arranged for generating an exciter 154 gnal and coupling the
exciter signal to the exciter antenna el enéiit, 10 t he exciter antenna
el ement arranged for el ectrostatical |y sending the exciter signal to a
proxi mat el y- Iocated radlofre H&'entlflcatlontag

the proxi mat el y84 ocafABgelegtrpst ‘Pé'@@@ﬁéy“?' R8rfication tag arr anged

for coupling to gr OUB.Q'eaaﬁrCIrcuﬂ anhtica eeadér astehncelemang’ | ncluding a

reader circuit and a,rea nt enna el (W re enna .
el ement coupled to tmee Fﬁéﬂra"tenga(ﬁ%‘@@ﬂf,ogﬂs&dm tp's reaaggc'rrﬁgié'er ant enna
el ement arr&nged forthe esadersantennalelgment arrangeid/ion g@lectrostaticallynal from

the proximatel yre{da?\phg% F@aga e.gw%ﬁ?eyg%%mawwéaa&ema ﬁg@;@.ﬂﬂ, coupl i ng

the read signal r cul nal on a
stored tag inf oidentifigatiom tag andcoupling dhe read signaldaithe rﬁﬁ@?‘bc‘m@hd@ﬂcy

Iddtent 't fi Caz Ih on §9% s@hél based on a storhaetagqaﬂﬁmaﬂdmwtheqdrbmw-lzfcated
agpgf a't Bg of ecfgﬁo egrequq-mcy identicaton {ag, and

10 the reader circuit arranged for detectmg the stored tag mformatson

9. An apparatus including:
an electrostatic exciter and an electrostatic reader,
the electrostatic exciter including an exciter circuit, an exciter

15 common electrode and an exciter antenna element, the exciter common.
electrode and the exciter antenna element coupled to the exciter circuit,

~ the exciter common electrode arranged for coupling to ground,
the exciter circuit arranged for generating an exciter signal and
coupling the exciter signal to the exciter antenna element,

20 the exciter antenna element arranged for electrostatically sending
the exciter signal to a proxtmately-located radio frequency identification
tag,

the proximately-located radio frequency identification tag arranged
for coupling to ground,

25 the electrostatic reader including a reader circuit and a reader
antenna element, the reader antenna element coupled to the reader
circuit,

the reader antenna element arranged for electrostatically
receiving a read signal from the proximately-located radio frequency

30 identification tag and coupling the read signal to the reader circuit, the
read signal based on a stored tag information in the proximately-located
radio frequency identification tag, and _

the reader circuit arranged for detecting the stored tag information.

35
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the exciter circuit arranged for generating a transmtted wite

signal and coupling the | T ' signal to the exciter antenna 5
el enent, twWo 9r4dmm ttedﬂ mlmumn | udi ng wri te infor np(c:r/_qsgg/@@ﬂ
the exciter antenna el enment arriangedsfor el ectrostatically sending ’

the transmtted wite signal to the proximately-located radio frequency
identification tag. 10 10. A radio frequency identification tag system

i ncl udi ng: an electrostatic 2 citer, .an electrostatic reader
and at | east one radio frequency id ification tag, _ : t he
el ectrostatic exciter including an exciter circuit, an exciter conmon
el ectrode and an exciter antenna el ement, the exciter common 15 el ectrode
and the excitelOant dheapparatusiofelaim &l to the exciter circuit, t he

exciter conmon el eciﬁé)ggci rr&%ﬂ%iﬁ%@ﬁ'de%r%ﬁﬁéﬂ%migﬁg write the

exciter circuit, arrange r gener ] eXxcl ter si c
c)(;ulpl ing the e?SPFLF" iCQHﬁﬁ"Q @ ﬁ@mgedmraﬁtsegn@l teltgqucuter antenna

e Al LTS o elenmantotr “a"sm?“ﬁew"r‘ea?f%"aﬁ'k'?’ﬂ%iﬁgtw'?‘g%g‘?’ma???ﬁ dig 20 the
The erectyoonnti o 1 HiaBkelstHitafing diétent ahadord 1ot elactrostaticalsending
antenna el enerthe traesmittetbwritenSignah tetheproximatalydotated radior freéggsncy

circuit, : : . eader antenna el ement arranged for . _
el ectrostati ca'PI-e{/mgga“&r?gac%i ving a read signal fromthe at |east one radio
frequency identification tag and coupling the read signal to the
reader cif@uit11. A radio frequbhéy ideritiigation ¥y é?f&ﬁ@ofdncgtﬁlﬁg?y

the read o gnal - bastl elfFhdatatt gxelter, 3h SInRensIaNc traderanchat leastone ¢ ne
reader .circui tragio flegeentyidentificationdaghe st ored tagfi n}‘ oir mattlboni o at |
Laast ove vad o 1 -G OSBE GERe) ARG SHARRS RyELR. h Boadl® 2L
circuit, a tadcUbmameleclodesans anexgiteagntemnarsiement thetexciter common
21 15 elekftodb HNCUPETBXTItRY HPtEMiLE ettt toupist i BReifdr i,
COUpl. ed to the etxc?tetr%%nfr%ﬁ ue'léétrode arranged for coupling to ground,
the exciter circuit arranged for generating an exciter signal.and
coupling the exciter signal to the exciter antenna element,
the exciter antenna element-arranged for electrostatically sending
20  the exciter signal to the at least one radio frequency identification tag,
the electrostatic reader including a reader circuit and a reader
antenna element, the reader antenna element coupled to the reader
circuit, | B
the reader antenna element arranged for electrostatically
25  receiving a read signal from the at least one radio frequency
identification tag and coupling the read signal to the reader circuit,
the at least one radio frequency identification tag including a
stored tag information, :
the read signal based on the stored tag information, and
30 the reader circuit arranged for detecting the stored tag information.

12.  The radio frequency identification tag system of claim 11, the at
least one fadio frequency identification tag including:
-atag gircuit,'a tag common electrode and a tag antenna element,
This Sheet Has Bee
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the tag conmon el ectrode/am//n/erl ng to ground, -' t he
tag antenna_el enent arran ﬁ atically receiving

exciter si gV 49 t he e ﬂ‘\nﬁ et ement and coupl i ng tl%gmga%“"
exciter signal to the tag C"lréwt the tag circuit arranged
for becom ng energi zed based on t he exciter signal, generating the
read signal and coupling the read signal to . the tag antenna el enent;
10 the tag antenna el enent arranged $qr electrostaticall y sendi ng

t he read signal to the reader antenna el ement; and t he
rgad s;gnal bei ng a rthbltagtaﬂnf lmajnalectrodﬁ and tthtagI é’ntennathlenfened Qufepleﬂ to

I dentification of claim10, the at 15 east one radi o frequency

158 sag By

i dentification atag CII‘CUIt atag common
el ectrode, a first tageatagmmmmab:rtrode arrangad foraeuplingttagraundnna

el ement, é?@% aﬁ"é&‘ysr%‘é

ant enna el errent s g?ﬂgﬁﬂ%‘?ﬁgﬁnggr{: dfo?%iédlfﬁét I tgamgh%ommn
el ectrode a® andh@ wter:éma e @P@fﬁﬁ@' antenna element angcauyp '§9 theg
antenna el ement g)citaPgRfhal & tifd epadigt i cal ly - receiving the exciter -

Signal to the tag ci i 188 Sk SrAGad 6 ocoring SHBLIAPoARGL B GE
R e et ik o e
el ement ; th@%b%éﬁ@%eg antenna el enent arranged for

electrostath®ally  the tggrﬁntngnarﬁiemwagmﬁ fob elegirastatically sensling the
element; and  read signal to!th@ re@dér antérina BRINMNE ahtansm tted signal . 30

the read signal being a reflected signal.

13. The radio frequency identification tag system of claim 11, the at
15  least one radio frequency identification tag including:
, a tag circuit, a tag common electrode, a first tag antenna element
and a second tag antenna element,
the tag common electrode, the first and second tag antenna
elements coupled to the tag circuit, '
20 the tag common electrode arranged for coupling to ground;

" the first tag antenna element arranged for electrostatically
receiving the exciter signal from the exciter antenna elementand
coupling the exciter signal to the tag circuit;

the tag circuit arranged for becoming energized based on the
25  exciter signal, generating the read signal and coupling the read signal to
the second tag antenna element;
the second tag antenna element arranged for electrostatically
sending the read signal to the reader antenna element; and
the read signal being a transmitted signal.
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