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WO 2006/057888 PCT/US20051041679 AN INTEGRATED EAS/RFID
DEVICE AND DISABLING DEVICES THEREFOR 5
CROSS-REFERENCE TO RELATED APPLICATIONS [0001] This
Wa%ﬁi?égﬁgw%laims the benefit of priority under 35 U.S.C. 118 GHY3E 0504167

Provisional Patent Application Serial No. 60/630,351 filed on November
23, 2004 entitled "Disabling Devices for an Integrated EAS/RFID Device",
the entire contents of which is_10 incoyrjporated by reference herein.
BACKGROUND oi’%%’} AR EA VHed [0002] This
invention relates to"an‘integrated e S ES T ST R i ance (EAS) and
15 radiofrequency identification (RFID) device which is capable of

tordil SN CEARORE DA TR Y 364 TEONSlarly to a device which is

107

(0senablernkhsjncaRaAcivaleA QLRI NG REHAENEA 0L hoth RAg @ad
anfsggngiﬁgtlonéqé‘ Bacl:gfrqund of Related Art [0003] Ir%’general, itis
RAGWK thAFPhaRy GAUREE T IR SRR fedid dberierpiaremies ARy 2 Emetiah
“DhgeigtiorD@essiarkiigianaadiCleSARF mchvated! ¢ tdsaciiviadad O angch is
n&Apahia ol baing reqgtiyated. For example, magnetic processes for
deactivating an EAS marker provide a simple process for deactivation
through magnetization or demagnetization of a magnetic bias strip.
BARaacRetiom isrprastevatiisdxpe of device since the magnetization
process.is,reversihle. However, in the case of EAS markers which are
I deactivsfec cg I’371"!%(?5 of a radiofrequency wave typically at a range of 25
[0¢Bout ST iveptickO%hyics te ndsiameREF d<Coisaitiafiefuenaiindy CEAS) and

radiBPEGILAE) ESARRALMRAED) %ﬂ&%ﬁ@@i@&%&%&"&%%&&%xbreé?xgmdé’ﬁ?ﬁ?ﬁ)

fudielectric layer at a weak spot, creating a short circuit. is
HESH At ialalstaadenisiadigh kaeabiandhiinnsresLsmsie 0oma] With
petirengoive nf BfiREAR tesmioivgyctvany retailers are considering tagging

». merchapgdis &%gﬁi%ﬁ i{ecmgrper case, per pallet) with RFID tags. At the
same time, electronic le surveillance (EAS) technology and

100fi8Vice dthesmerir dhvis ArsiiticBitanih dedorstioniof dhvaftsmtdo patfeth only an EAS
furshrnkagaiariis envisionadhalRED deyices £am alsQRrey %?ﬂaﬁg%aocf}imted.
|

Fmtrkéeasﬁ? e advantages kngwn to EAS technology coupled with additiona
AcN At a0 SAESF LB RETRE C ARG A ISl SEREFOPTeHSR Reiamigprocess for
degtivafiioe dfsightireadingietor Howaveratharef anesaveralissups Reactivation is

possible in this type of device since the magnetization process is reversible. However, in the case

of EAS markers which are deactivated by means of a radiofrequency wave typically at a range of
about 8.2MFz (£10%), such as an RF LC (radiofrequency inductor capacitor) resonant marker,
an induced high voltage can break down the dielectric layer at a weak spot, creating a short
circuit. This is a destructive process and, typically, reactivation is not possible,

[0004] With the advent of RFID technology, many retailers are considering tagging
merchandise (e.g., per item, per case, per pallet) with RFID tags. Atthe same time, electronic
article surveillance (EAS) technology and devices have proven critical to the reduction of theft
and so called “shrinkage”. It is envisioned that RFID devices can also provide many of the same
advantages known fo EAS technology coupled with additional advantages or capabilities such as

inventory control, shelf reading, non-line of sight reading, etc. However, there are several issues



pertaining to previously known combination EAS and RFID devices or

tags or labels. Such issues include the following: [00051 Cost - Combined

EAS/RFID tags or labels are generally more expensive for a

retailer/manufacturer since two devices and two separate readers or
pertesictzyatqns arasty ficaly regqubimdtif@ODARSind RTFHe sizécef acambinelbels.
Su&pggggmgg@%{%yngrger [0007] Interference - Interference can

ur, if the dev ed res in degr g performance
00T o o BT A A BT Sn " PR et ey e or o
retziferprovidedursrethveetie ifvtarfesramde teausephinyetieadyesr|ap picayt{G008] are
typRdAR Fsguie&drelating to cost, size and performance degradation and
interfer nee used b overl addressed and rcome in
[Od&é mo% [ owne 7&% ro%gll%ﬁa Patent Apphcation g a%f628 303
lO%’éld onfménfélfﬁaféﬁéniztfewmn%aoee@ wfgbf: EiA‘sscRer eABipreRresulting

in F&Eiingwehpending Paih-Applisation SeradNRE | [AtieraenhaskedsNPecific
desF ?eﬂgrcég% S/Y)\(f%lei 84&9%@%@%%:96&:@9%68 It‘ﬁg overlaggtlg%ts of

OMBINATION EAS AND RFID LABEL OR TAG", the entlre C
0084 of SWFRcHSHESInETAB Y 1P TetetBhcaMbrafif Wwer dgggplation  and
inteefepact todmtal) tated cEABIRE Demédikers dthexk ésarcokmowncsotutionyt@wned,

U.$heneblem 9&{&@@& atingidheds AR duncionsaf the RARIREID: m@r(k@r en‘ut ied

w e be desirable to n inte
PRGN o %#d?*g?é% e e R AR e o
[AdiseerssPacdibovee SEVIRMAR3OE FlEk |ﬁﬂv<Emm®N\[@®b@] BExamphé, entitled
=*cgmtmwmﬂrm$z'czamsammiﬁazammﬂmm¢ﬁAﬁAf@Fl DideyigecoiabnietIIBSh of
whishStgle %‘éﬁ NARS %bse”fc?ex?ééf’%"é’r%ﬁ [O%Q%Jé‘v%f“%t e:esCteOf to integrated
iInvention, t gre IS pI‘O asemlconauctor or use with an eFe
EA%&&%@%%@%@@(E}@%&W%ﬁ?%@%&é@e@é@mﬁ&aﬂéﬁem@ no the EAS
furigoker{ the BaRIICB ucidiee aiftpridgingiatborire it ketddiving qgortidis idsiekbic

deﬁgh‘ RIRSR @8 ANEENOR Al 1. cROMNIQUEES 10 COmmypicalg i al Igast Ocﬂ‘ethe
. er ortion of the semiconductor such that a multiplicity of functions can
ISSB%S B¥¥RL89YShe at least one other portion of the semiconductor upon

receiving and retransmitting energy and signals from the antenna; and at

suUsast e offafient swilenanesatively coupled to the current receiving
%Qér}tlon? ?Eﬂeate;n H}l{g tlsl,cg nOf fun tlons are gzlz%ecp lgg#&%rhg qRvic O\{fh:ch

firs 8 SECoRd EWitd era ivary oupled to the curren
re A f§lpGHearinstherpbsence of power

[0016] In a first aspect of the invention, there is provided a semiconductor for use

with an electronic article surveillance (EAS) and radio frequency identification (RFID)
marker, the semiconductor comprising: a current receiving portion which couples to an
antenna and is configured to communicate with at least one other portion of the
semiconductor such that a multiplicity of functions can be performed by the at least one
other portion of the semiconductor upon receiving and retransmitting energy and signals
from the antenna; and at least one of a first switch operatively coupled to the current
receiving portion such that the multiplicity of functions are disabled upon ciosure of the
first switch and a second switch operatively coupled to the current receiving portion such
that at [east one of the multiplicity of functions is at least partially disabled upon closure
of the second switch.

[66102] In example embodiments, at least one of the first
p)

—



that at least one of the multiplicity of functions is at least partially disabled
upon closure of the second switch. [0010a] In example embodiments, at
least one of the first 2 switch and the second switch includes a preset
memory, and the preset memory sets a conduction state of at least one of
swih first switehoarddsthielsésdondeswitptesdihesoagduahdnhstateseambasetsets a

corfihiERghAgHve, PREIRLS-RIINE SRRIONANCIRE AR CaR Pemeintained Wik Bon
the device is in a power down st(%r%e by a power controller having. memory

S‘ia%?agﬁ& 6t gé‘fb‘??r@“w& EBFIALIEHSH SatEm O DU ABE AHORE P aned When
thendodigkaie at feastvondofithaativdty switcheanebtiveldacondngwitemoi@0tdjage for
stofiNE GrESRATBSSIMREPOFHORIRRY O @AIFTRR TREIHIVIAG AFQBA@RHPOriRN first
W%ﬂ}g%r}%ug%gg source electrode; a drain electrode; a modulation

S Impedance and a first diode both of which being operatively coupled to
[0GKH sourde sleetrbdecandnD MREPaR2 et RodBTE Fopail B ar AlTult red manton

whidluctivesapasitive dlecl it uiande-ioecnd aiodelaperatiuyncounted first
diotci_’etBSt}‘P'r&}h'Qvﬁl@}?FBQQ% &é{%&%ﬂ%&*‘c%ﬁe&'%%éos%ﬂﬁcé‘ SRR "eeliYING. d4rain

circuit. The semicon or may include an antenna electromagnetically
eleginitda torthe RumiebiraeRast BAucHsiARsa ty seEEiv eI eHIb @tFah SFRRrthdiode
opamevgly amdipsignal fremiannd tethevdarsecht réeeiviiagigortiocuifORing] i enrrent
recBRERARA GRRRCt of hesipyrutian.dhelsls Riovided anintaaralae /IBRIQING ally
Lg?rjlcle s%velllance EAS a%g rcgladlofé%(igency,|dent|C{|ca%|on f%?':li marker q
COURIRpHSING: SERSOMERALL 4%k HTESREorSaated o Lol o peonerey an
sigantéroma pah it e ngreonfigerethpedoaive and transmit energy and signals
[ose2he ag;moﬁa%mi@@rﬂg@ﬁtgéﬂmm}gwé asfpwwrmt:;ra@%vé@ga@a%lectronic
rtion disposeq.| e semic uctor a y jgure ommunicate . .
o Bt R R
an gPtERtichsSEHFPPEUSEFGHARIE b iPtReuatddadhe reBtRar Purisinaperiigured to
redéceiviigransmietiengmitingithalenergy ant:signals fomcandhitoothimciuding: a
- cufBIENRR: RO AL 0 REOT R HERE SWHICh OPEIAINEIY, COUPIEH O N eured 10

current receiving portion such that the multiplicity of functions are o
CoRFRABISHUPYR OB DR SRR Ch e RS h Bt SR ity
“of doopliedstathebcureefttrneckivinthpartidrsuohethdiat feastronper theciving and

retPRMfiRliGHy BE Eﬂe@o%iéigﬁi%aﬁwaéﬂal% dizabled MPARCIRIELS ORN6r o first
Segond switch. BRIEF DESCRIPTION OF THE DRAWIN SB(\)gl.

_ 31T Ipe.

o EEERE AR BRI S0 R0 RS AP L BAPUUTAA b BB of
functions are disabled upon closure of the first switch; and a second switch operatively
coupled to the current receiving portion such that at least one of the multiplicity of

functions is at least partially disabled upon closure of the second switch.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The subject matter regarded as the embodiments is particularly pointed out

and distinctly claimed in the concluding portion of the specification. The embodiments,
however, both as to organization and method of operation, together with objects, features,
and advantages thereof, may best be understood by reference to the following detailed
description when read with the accompanying drawings in which:

[0014] FIG. 1 is a schematic diagram of an integrated EAS/RFID device according to
the present disclosure;
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- [0038]a sidglinbsiratehEpSARIEPSeEa s8It by ARSHRObAIRV B B

and distinctly claimed in the concluding portion of the specification. The
embodiments, however, both as to organization and method of operation,
“tg%«?@% 7‘§‘%§h objects, features, and qdvantages thereof, m%gﬁgg&%g]u 41679
understood by reference to the following detailed description when rea
with the accompanying drawings in which: [0014] FIG. 1fisﬁa,s€heg£n tic
[00kihgrafiGb A ateeh iy Bt CBeARBIHME TS the Bresen
EAGISEIPsERL SR 2006/ BRRGRE R YUE2ABR041679 [0015] FIG. 2Ais a
circuit schematic diagram of one. embodiment of the integrated Eﬁ;&/RFID
m%@viceﬁf&lﬂ i o1 }%gsﬁ rrélatﬂ%%g %%e%a%?%n??%%% FIG. 2B ise a circuit
EASHHEM dtic atiafifEn obonelerfibodinge apatiiee.itégrated EAS/RFID
pofifviceaEH G Ldarradiofisamenciepaiation. Apd.ad00d -l dlisgrthannel
schematic diagram of a floating/buried gate device for controlling channel
resigdigtance. DETAILED DESCRIPTION [0018] An integrated EAS/RFID

device typically does not provide complete functionality to without an

qjio‘pg ethad of deactivation especially with respect to the EAS
"‘D;E%%iuwn?}lﬁtépé%q E(:?ég (An EAS marker or label is cqmmonlgeferre_d to.

ed:}mctmnahty
witfQr aaaég%{ag%@;ﬁ@ﬁa@ srlabskin@slivatedior danaeihates hahes hiegratetihe

g

EAS/R evice of the present disclosure is capable of performi ;
xR IR I TSV B RO o b et e o
cotifarmalionsatieutdhieftaggit itehotbhaife tibel 5 ativelsd dTEASCTiREGoN The
imf’m%':g%%i&%%g 4@@&%@{1@@{&9@@1{;&&@% e Baivaled/damactivatesyRrp

58 In general, the detection range of the EAS function is greater thalg_1 b
fungtionrs fetibh RARYEWEHIR ERAES FHTATEN. BN AT 2R ?léeaﬁﬁ%e%}*%‘ﬁc He the
anahdAtegrAtedidavies s ihatibdsossike tegpdvideart ASideadtivatiomtced).

function based on c icated co in the RF| ice :or TANEe
i A DR S ot et o rang
of Pl BFID Ghatige (e 20tndisroilmdniagritegtebdiciveis b igngraible to
pnﬁ"ﬁé aneiar dgﬁ{gaqgﬂﬁﬂm&@& RAcHuRIThes iesptdRAlRSKIFED device.

o describes a device which is capable of changing or retai[fin | itsul o chanee the
TFRBECHTEE) St DL BTN B SEER S Saler T020) Moot (s
cob@ivieh approntipal-ddadtivatiote oighe: EAS portioRISP BASHRIEIDiquamdeive. The
SRR AR i St R
stasigmidicimtbe abisigs arecaskieved by using one
(00201 Moreover, the novel approach of deactivation of the EAS portion or BEAS/RFID
portion described herein permits the retention of any data stored in the RFID portion of the
integrated EAS/RFID device. With this approach, significant savings are achieved by using one
label to accomplish dual functions. The RFID functions are used for the logistical operations,
such as manufacturing process control, merchandise fransport, imventory, item veriﬁ?ation for
check out, return, etc. The EAS function is performed for antitheft purposes at the exat point.
0021} Basically, at least one switch with a preset memory enabling performance of a single
bit EAS function is introduced info a portion of the RFID circuitry. The conduction state of the
switches (e.g., on/off, low/high resistance) can be set during the active (power up) duration of the

device, and maintained when the device is in the power down state.
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label to accomplish dual functions. The RFID functions are used for the
logistical operations, such as manufacturing process control,
quezzachgg7dise transport, inventory, item verification for checl}g OT%srzeHém’mw
St Pne ERS function is performed for antitheft purposes at the exit point.
[0021] Basically, at least one switch with a preset memory enabling
0EiformanseokasniidgalbimmAs fehiiotibhisiniroguodd ditoreupbridersfuding
of thedRbbR lteNItnd He£aRRIUREAN SIAIRIRHNG FIMIGRERIR O B0/ nowever,

low/high resistance) can be set during the active (power up) duration of
ey B BT e e m%%wp&aﬂﬁd&aﬂé: Ip
oﬂW@@@&&%%&BM%&&EQ&B&@A@J&n{ﬁM}M&M&&lﬁpec_aﬁiﬁaeen
de BRI MAY RS SELIRTNRSIEIND P ‘{!Qe‘?n%é*&91£81¥§hﬂf&‘d;%§%§%%d'”§oéPII ﬁée

embodiments ofath'e invention. It W|II%e understoo %yt 0sé skilled in the
APRIRCIHEHBoEe Mgt Ta sBriEtmddimeisrrbistadsidireleashbatcy e prasteatve
andMithastidhesa-aperificidaiails dnnotheminsiances, well-known methods,

cedyres, camponents and circuits have not been 5 described in detail

mds?(r)ﬂas n%t‘ §o" 8’@1 T BTR GRS (E BB RS RSB A O e At R FP dipFHfe oF “an
engpiiroeititect trdintite Specifiasiistosal apchfunctional détaitaidisclosedre, or
chhiSsRinAradepIRaaRIAlKE AR AR-ROLAGSARRAN]Y HBNkING. SGaRg: |fthe

invention. [0023] It is Wortr%/ to note that any reference in the specification
TP IERE bl Bb BRRTERECET *Se BtE dimS e Rty 1B tAaopeksnt in the
spaiscloBuremeans:¢hatin phrttuiae ioakdrarstaidiveenai. 10 characteristic

cribgd | ection with the embodiment is included, in at least.qne "
o ST oy onnectd
alopgriptisthsacissvatifie. Spreificatiorrarecmbrdvcassmdiybalfeatehrinesieg the term
“cS@FeMb adimenta 10024 2m %isiﬁ&lﬁ@%@ﬁfﬁ%a%‘ﬁ#ﬁ;ﬁ SSEILRRA SN ot with

t e expr ssio%"coy led" and "cannected" anr:]g with their derivatives. For
A ble ™ SBR THB R SAY: THAY BB QbR ity tHistos b igmn "coupled

to m@m; ﬁtgd\wtoommaﬁéethatt&m oransieglsmeatslareidal diresttphiys mhor
oSlfelieal conactwitheach ibar.dnAngthar Sxample, some embodiments.,

may be described using the term "coupled” to indicate that two or more =
olhsTehtbES Sk T enFEL BHySEsr BitereehribrecRBenbPHE@RProasLifitd in this

coligyyever, may also mean that two or more elements are not in direct

tactwith each other, hut yet still co-operate, or interact with each )
O e o SRS B st by ke
refeterivigieraly thaiehailtiost Hbrdraidi igBlHe thirclikg quants shaydseve integrated

eAlprianAiedbydiker (eheseRcsHumaials vnghattasdiistiateddihilGn dneray

the components of a passive integrated EAS/RFID tag or marker 100 of
comﬁﬂﬁr%%?ﬁ IRRERSE PTG FRIARTARTBNAEE PREFRHihsigneh @R iy an intelligent

semiconductor device 130. The antenna 110 may be dedicated to receiving and transmitting
energy and signals related to the tag or marker 100. The antenna 110 may be a dipole antenna for
ultrahigh frequency (UHF) applications and may be a coil antenna for radio frequency (RF)
applications. The embodiments are not limited in this context. Semiconductor 130 is designed to
perform analytical and computational functions as explained in more detail below with respect io
FIG. 2. Antenna 110 is operatively coupled to the semiconductor device 130 via signal 120 and
serves as & transceiver device for both BAS and RFID functions. Although the antenna 110 is

shown as being separate from the semiconductor device 130, in one embodiment, the antenna 110
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coupling device designed to receive and retransmit the energy and signal
120 from an intelligent 25 semiconductor device 130. The antenna 110

Wrga%(%(? QT%Qécated to receiving and transmitting energy and I§i 2 smr(}ell%l_';gpl79
{3 he ag or marker 100. The antenna 110 may be a dipole antenna for

ultrahigh frequengﬁ(UH‘F) applications and may be a coil antenna for
MRS e Brert g RE Y RoneatBnd vitid ¥hib saifesirica ol ke diments are
nothisitanietis Semiconductor 130 is designed to perform analytical and

putational functigns.as explained in e detail below with respect to _.
R e e SR R SRR St
EAfetd T B nstitighatsbeOizainl Béyvessibts shatdhscitvérstevicdlfog ethAS/RFID

fukeAshaRel RIGHD Hunslians: Sthaleh dhe Anenna:id is. Shawe 85,.06iRGen

separate from the semiconductor device 130, in one embodiment, the

CORRERN BTG 80608 FRES PR TSI OSTHM E AR bdiPeHs ¢ fiade
cofommey wedtfie setificondctoigevice:k3f) as an daipgeatedmilindiQertain EAS

0 ' jmi i i ntext, [0026] T emiconductor
AR e R R AR
WiRElhFURERoHS feBpe aENP assdensiionnabsh xireditris disoleeifing the
ccﬁlﬁs&ﬂﬁﬂale&, fU@‘I’?&SSﬁBﬁM shasedbsisamener mgﬁﬁﬁig)ﬁm%%?g@?mber 18,
~aRIrCUitry or, 0 0 g, antenna 110, As
2 SR M s sty e P
Patent rbppificdtio ANtu sbaidynap divredrp ci e SIGREED intitleTiBAS GERIAIER

DEAS TIMICHARTBHRRAS IO AR} RARIE-O8NE @@&Hc}ﬁ!@%@@é@ﬁéfd herein
also be designed to cooperate with either (or both) the EAS or REID

by JRiERE IO ALIEch a reader is disclosed in 10 commonly-owned,

[0628. Pratisienstdrateri ApRICHDRUN®b-G0162Nbotdd HeiondNavamhins bired
104994, entitled "INTE TED.13.56 MHz EAS/RFID DEVICE", now, .
o T L i A R i) st
livestpek GRekinS SRNOY L rniiesti o ASIREED BR sDEHEEIHNGE ASe main function
of BN NET LN FROMARE R REY G E: ROt M 218 dRGeHRRIARSIASIEID

b(}/ r f(iﬁnc%hm %\%@r entirety. 150[%027] The semiconductor device 130
oA BB T BEWErE A B o ek Atis fHRCHORRRERR ROOR Bher 4t e
viszaitiou s\ REBuitpiikcdtiotis; BasShas ange ssyrontr dadocuutienttrReKingad range
aidERtgl IRk oldsh BLthaRtcatan.Jeialldnsks, A POl ehain
tasks. The main function of an EAS device Is to create a unique sighature

1063 %e s poH<Bt oL BYSENrin i iiiPporeRtiasisecizasmilisrde bt IRAIR devices
Ona@ﬁmmimﬁlaﬁk%ﬂ@@ﬂl@ f&ﬂ?ﬁl&ff ' %&f@@ﬁ?i@eﬁﬁgr%%ﬁlﬂ@fﬂ#éh@ acy and/or
. vicinity). As a result, ective .read range is greater than the
gl %ﬁﬁ%&%ﬁ?ﬁ%@ G e TS B ANt B e
ocgasiiisrtiten shigddiery wheldetuninipefiect§em having an RFID label prefer their
personal information to remain confidential. For this purpose, the RFID device is well-suited to
set different levels of security, by setting up a standard protocol, 1.e., the deactivation of the EAS
function can be achieved through the intelligence of the RFID device.

[0025]  FIG. 2A illustrates a specific example of the integrated EAS/RFID semiconductor
device 130 according to the present disclosure having EAS fumction deactivation capability at a
UHF band range suitable for RFID applications. The semiconductor device 130 is mounted on a

substrate 210. The semiconductor device 130 includes a current receiving front end portion 220,

which can also serve as a current rectifying front-end portion of the EAS/RFID semiconductor
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[0028] As can be appreciated, it is important to deactivate or disable the
EAS/RFID devices once the item is purchased or the device leaves the
for reasons relating to privacy and/or interference with other

ise
@@éﬁ?ﬁ%perated facilities located in stores. Moreover, tHerd Bré'25 4167

occasions when customers who have purchased an item having an RFID

defdsel e fde dient cpirssinn FRfdArRMBATS Fermlin dirmrdentihhmdGrttnother or a
bapkiepogertifie Bi-tbidemiconis welisdinmier st Bifereatiayvalsahaecuiiipliciy
Of%ngg{Qcc{igg aﬁgﬁg%[g Htrcg_)tr(gi(c:)ol2 L., (t:he eatctlvatlon of the EAS | )
UNCtion Can be achiovea throtigh the"iRTEREe RCE iR P bistgaals T1 and
TIo0oom G, Iruflss thetescanspd ific soxampbetofdhzdintddieateckiA SIREples
anfRRICODELGION &&t%\é!@@ol%%ﬁ&ﬁ%@&&%‘&%%ﬁ%ﬁ&%ﬁ@ﬁ%‘E% e
Eﬁ?%fu ction deqactlvatlon capability at a UHF band range suitable for
Pafg Oa%EﬁP@éjt‘?é A0 ¥ 4R AiLBRIED PYkbigesestvibin A fiede Ihincoupied in
pasulobtrafecb s e sericondiuctondeviers] ARnRtIUERS SHEUHISN E8GeING 1 is
' [ Iso serve as a cyrrent rectifyi
e B T e SR volage
Vet frepton 0 srdAer goley Yéd SoumHentfanpeidd pertinpeedgedortimonpcitor
Cicoupled at junctions | and 2 to another or a back end portion 260 of the

[0 /RI%II}D semiconductor dﬁv'ce 130 Whichtﬁerforms a multiﬁlici%égf ]
FD fURCHS S PR TR A RTISR Z20Pi R tpisa R maaHtdh i igh
fregnears iﬁ@mslwiésrmm beuenindRT) cioupiesidlieanatanicibl-Imeeiurog the front
on IR FROIUAIRITING & CORIR 0,815 1 R LIBEHFE
240. A variaple or modulation impedance AZ, is cou Ie(“i1 In"para el'to
deRTURIIT SEE5E SPDAty AErLiRS S iaaY S; Ralppé pvERRipndioHs 19 is
1 1tedpigtifikdparatie| 1 ede cionkes 2 801aNh 43 atipnations antin TAGS IN
# ety pepil [ | [To M llel to electrodes |
ELZEC’%? g?ﬁ%o at jun%c{t%}ns a?ﬁ¢é§@%yﬁ%ﬁ§ﬁ%&@cywﬁ’ the
cotEsiehwRishé dedmvisieddy weatsbersiiom 8xpoinde energy for storage

[od31 the capagitar-4ohGk R03044naRe ermbediment, the FAS perign 220
._ofthe eyice mixes an UHE uItrah_lgh frequen%)agl nal with a radio

GBI (P SRERATRR I basi BretiiesHekh Kot 8 flsrieueticeiectrode
23pperutdhneimieyritetEASIRE Dade WeeubRA. tMeraiparticutarly jsuehan

' i i ' il in commonly owned, co-pending U.S..
e Al S o 18 14 s B P SRS, S0Pt e
Slif gEoEs vor Beret HReRED TAGSINIE IECHROMIC dode D1 and

copARTBH. EnSkRMIE DA C Y ST REMSp b INGRRE RN €Y MIXING.
dethe C E_&earrlg cgg %@V'Bfil J ,mcqlrl'%%ated by reference 0ereln in its entirety.
86)35? o deactivation of fREHEA S RS RPReA drhe BrindedwitcHissetre,
swHplISE Zdgtrols current flow through the diode D1.
{00323 Swiiches S1 and S2 are designed having certain fundamental characteristics, e.g.,a
preset memory and programmable elements. The conduction state (e.g., on/off, iow/high
resistance) of cach switch S1 and 82 can be set during the active (power up) duration of the
device, and maintained when the semiconductor device 130 is in the power down state. The
progranmming functions are provided by the RFID back end portion 260 via a power condroller
250 which includes at Jeast a state machine 250a, which is a switching device which executes
logic operations, memory 250b, modulator 250c and demodulator 250d. The modulator 250c is
coupled to the modulation impedance AZ, switch S1 and switch S2. Drain electrode 240 is
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inserted into the front end portion 220. Specifically, switch S i is disposed
in the source electrode 20 230 between terminal Tl and junction 3, and is

W%o%%e;ﬁfﬁl jerminal Tl and to junction 3. Therefore, switch §;}.¢: ﬂ%t{&l%ouaw
current flow to the entire semiconductor device 130 since SW|tch Slis

CO}@ osed on the source electrode 230 upstream of modulation impedance

ioHEBIaNd BesaRsr eI iHe Binpatmarhiemih BT RS s Qpgrating
copéifiveef fuhctitro mtﬁhmﬁlwﬂk@ﬁﬁ&dﬁ@ﬁﬁt&ﬁdm@e%@lmdﬂ& operating

0 |ode DI refor 5 switch S
Cogg%{%l(?%%jﬁgﬁg (;ﬁ\;é‘iﬁ%ﬁ}(?u h the |od ﬁ%ﬁgﬁl Wltch S anc %’55 %1 and
@*ﬁ%@lh@@ﬁé@néé%Mm@ﬁ@r&f&@@mﬁ@w@w@mwa
coﬁt&;mmrgﬁa@@;pmgmﬁea@@cm@ments The conduction state (e.g., on/off,
\chvlgtb re5|st of each switch Sl and S2 cam\ﬁ] set during the active

er upydir ra?lon O 78 GERE S B HR AR RGP fon SR ke resistance is
S@WMWF@M@I@¢W%@MM@@B@W hiage3000. Once switch §1

of¥Pgramamingrungtions.are pravided AytheRE 9&@&5&@%@%@ %&%IY I3,

ower controiler 250 which includés at least a state machine 250

HRSh Seceiteirn g D av fesimricn e the Riggidenive faneicas mgﬁﬁw
de@&tingoodilatonabi dsanadewtot Hatexa2506. Wik smochier BBRE 15, the

nce nd SWItC Dra
electrog T{@g}?ﬂ \R}gﬁg{é&g}g& gggcﬁé% ?ﬁ@ﬁ%?@%s%léup 80§FO
CUTRTE A ot kevERiseindteP 2 5oa. Mmindnstaté. nhnehie2 50ce deigisihesirols
cuﬁ’@@ﬁf@ﬂﬂ&hﬁﬁ@ﬂ'ﬂfé@i@ﬁ@ﬂ@ %ﬁ@ﬁ‘%@@ﬁgﬁhﬁﬁﬁﬂ Q&@oﬁgaﬂ&%g%ctmn of the
t|on edang f% eratlrég conditions are stored in the
memory é)%boq‘f?um TR élafi?d fso AbFRBI S M EHE S BP0 2
exardlenpdgtationcinme dancesAZrthroughvabdulatari2aed. BRergy E50b may also

coRPHE S 0 IR IDMIRIom GREAlSE 3 %XR@%&&’B%&‘%%@?Q&%' [0033]

Once switch S2 in conjunction with switch S 1 Is tu

PrPgEIRIRANG TRl R R e N et s axnmioa Tabla Edinvitysmers (EPROM),

elEe AR MRS RI KR AR 0n DRGea8WHgnSh@y SZiRINCE: Qffbihaisesialanstmd
S [{%lsed significantly to de-sensitize the EAS function. In addition,

semiconductor 130 is designed such that the REID device functions
108 e rentilict G B dipstraiercr Speviftahswitchf m tatpmeted A FRFER amplendubien

de$¥/<\!ét§£b§ﬁi§gtw BRGQ8h: HiR1RELR, E%%ﬁg&f&%ﬁ%%ﬁ%%%ﬁwat a RF

vice 130 are disabled since switch Si controls current flow to the

"f%g G SYaiabIs dr BEE BT TR Y1 RFHemss S difireasie 130" is
idguivtiatsscouirexdt fionderity thmougkpthiediedemboanlyiar waustion’ir RERed on

supﬁ{s%rman%ﬁla{ M'%%O%I, e nREIR.nct “%26 O%Ufaﬂ‘)ﬁ%ﬁ NiR2 S e

turned "Off'. Memory 250b may comprlse ampe program

beﬁ’{@?ﬁcﬁ?‘gﬂtd’a@d?ﬁﬁ%?ﬁéﬁﬁ’ erbfigns ordpito Rthef eohicdednary 50k Hdgs that
sWalSI0S2 is no longer coupied in series with diode D1 between junctions 5 and 6. Rather, switch

S2 is now coupled across terminals T1 and T2. Furthermore, a capacitor C2 is also coupled in
series with switch S2 across terminals T1 and T2. The front end portion 220’ can also serve as a
enrrent rectifying front-end portion of the BAS/RFID semiconductor device 130°. The capacitor
C2 enables tuning or frequency matching of the resonance frequency of the front end portion 220°
controlled by the modulation impedance AZ to the frequency of the interrogation signal 120 (See
FIG. 1}.
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comprise, for example, random access memory (RAM), read only memory
(ROM), programmable read only memory (PROM), erasable

gww%ble read only memory (EPROM), electrically er%ﬁ%}%zoo:mm('m
“g{rogran}mable read only memory (EEPROM), or combinations t ereaf, ’

and the like. 20 [0034] FIG. 2B illustrates a specific example of an "
[003%k grafed ERGIRIIDIROMRE SRaEID (e BNar i cerdiid 18 TREPBrReRes When
higslastiRNaviRGEASH HRcnRdaasivaitoncaparilipoat skt tbaRAS system is
range suitgble for RF lications. More particularly, semi (o)
o o ST R B e P e LU 2y e Pt
magainicontductordbviteapsotisaRdurtedicheaSsubs Fates Fpnodiziha pssistance of

md WIS ﬁ&éﬁ@ﬂ&s‘iﬁ&ﬁi‘ﬂ.gﬂ, fiiang Rertin220 oihesdiffarange 88 position,
between front end portion 220" and front end portion 220 of semiconductor
RogeticRRabiat switch S2 is no longer coupled in series with diode D1

[oEsveejb nstianrb antt6wRialhesy Bitbh sSRdsmpiwcteplephbifitp $s serve as
terminals Tiand T2. Furtherm ' I5.8le0 goHRled.iD ssaH8Ss
T e
shatsoisEiGelasMormrdint kbR g imaRtRssReaH T dhe A S Rfiqpying/ buried
ga&S@MU GLREARVIES d SQndt &6 aRACIWIR CROEMAb IRSBIYNG 0F 2 motal oxide

frequency matching of the re frequency .of the.front end portion :
O T AT B A AT BTG DO A 5 R T B Tt e
lajetpbiogeticnisitnabdl (Seend Sed)i8With 2006¢65788& 320 and drain electrode

33.FO).C 1@0%@3%05%36%% &L@é’@@aﬁ%@éﬁ%‘%ﬁ!ﬁ%ﬁt@& PONYRISPMECEAR 308320 and
Integrate

. marker 100 normally occurs when the merchandise is carried
e s ROD ARG BB AR D W A6 Eads S lomime et
sdocatedndve eifeslivenrsagf dheEASHitnctioh-dedtitv atioisisrdiigothy are
roportional to the nitude of the on/off resistance rati . SWi .
L
opositienisRutmdivid ddiyrredidianie BenHwiswierc ngie @R ghrmehot
4290, A RRF ReERQen[0836] Rnespvisionad dayvicejehiahpieuigesciigemain

~switching function capability to serve as switches Sl and S2 is similar to a
I ARAS TR TSRO, LR Bt TBA NG #ate device), as shown in
(063 3. WMereNpasialladyick;|Ge Shiltustratésacscapmdtimdiagtaiof end
floating/ buried.10 gate devige ling channel resistance.
"‘Bléj\%sé‘eg"&é%r"ﬁr‘r?%‘?‘%%g %2?8%3)%{%%?{%}%%%%%5 semiconductor field effect
transistor (MOSFET) device which includes a substrate (or dielectric

layer) 310 which is digposed in coplanar orientation with source electrode
320 and drain eIe@thf@'%ﬁ.'AVﬁé‘e{fTﬁ)g gate 340 is disposed between a
control gate 350 and source electrode 320 and

where

R = the channel resistance, in ohms (£2);

7 = channel width in micrometers {(um};

L = channel length, in micrometers (umj);

C; = unit area dielectric layer capacitance, in farads/ cm™;

11 = the mobility of the charge carrier, in cm’ /volt-sec; and



10

15

20

25

drain electrode 330 on the substrate 310. The device 300 is a MOSFET
device with floating gate 15 340. It is known that the conducting

“@ﬂ{&%}tgﬂggics of a field effect transistor channel are deper}q:ej%%‘}g}&l 679

amount of charge on the gate structure or the island. The injection of a
charge on such an island may be implemented by Fowler-Nordheim
tunneling 360a or channel hot electron injection (CHE) 360b. Once the
_ charge B§@adov3nohisifiestegittheltimnge chnandriraitiréshplbpeiagedtevidis,
ears withqut. neern of st : i F i
o e e
S2device as shown below in Equation (1): R=(L C,-(Vc-VT))-" (1) 25 where

[0(88? the’[@l‘@%ﬁ(ﬁgfﬁﬁggﬁ@Gﬁ@ﬁlﬁﬂ@ﬁﬁiﬁﬁrq@&s@l@ﬂﬂ@lﬂﬂiﬁé&mg the charge 360a
micrometers, (m); = channel length, in micrometers (m): C; = unit .

o 3?83@?8@8%%&75%&%;55&a%lﬁgé’,ridr? ]gr%%lggec%ig&pgig fe'mo |I%§)18ft%ﬁéh oating

gachrge Gdfride goumhRna/dlfseeyaing 1B\REILPAO605PE8RN functions. As a result,

mﬁ%ﬁ?&é?ﬁ%%ﬁz&yﬁ@ BT 46 dPef %ﬁﬁ‘é‘foﬁﬁ%@u\ﬁ@ﬁ@&%ﬂft@ﬁwﬁ&
and the

cri reshold voltage in volts, respectively, in which VT depends on
SltAeSemposition of the device and on the state of S 1 and S2. 5 [0038]

[odEe deatkivatienoheisabifonprpcastisie vesilie sinaphcbyutjectiogiieeate
charge 3 r 360b into the floati ate device 340 or draining the._ .
R 2B PSP B HCHAL LGS RAIS S S B Wpints
an8 73, sadSvan g tth IR Brpo e irsomd ik funesoimsl REafBEY fungHenality. Data
ard QO GMQASRE R SiRMee BRAGHN SA¥R:HR BRERIBG-aI 6 I8sHE S1,
functions of either switch S1 or Sf%. 10 [0039] Ths power c?n&]rollerégg -
o HFRe Sy SO Ty BE R AER SRR i 53 .%g?{j"ﬁ%é"e SREAH> A"
shisits devinrinsuith asgaudnafobekibideuieasin RRoBac supksitbiacross the
inals.Ti_and T2 an rol 4 . .
e ) Se v
hajgeio 2linsfe dhithihre SUlRatian seaio RSSO ftiatigRogrammable logic

adMREBANG 8 AT RNELAN e S @RI od wia iRk embt@inwe Hihesuétao,

Sior S2 15 shorts etﬁrmines the m%gnitu e af the resiséan e ratio RR
SeIRiGP bcé%rs}fbf or reader hardware may be desigiied using any combmation of programmed

general-purpose co?x.zputer components and custom hardware components. The embodiments are
not limited in this context.

10041} While certain features of the embodiments of the invention have been illustrated as
described herein, many modifications, substitutions, changes and equivalents wili now occur to
fhose gkilled in the art. It is, therefore, to be understood that the appendedﬁclaims are intended 1o
cover all such modifications and changes as fall within the trae spirit of the embodiments of the

mvention.
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[0040] It is envisioned that embodiments of the present disclosure may be

as dedicated hardware, such as a circuit, an application specific

integrat ircuit (ASIC), programmable logic device (PLD) QQ ital
vdsﬁg%n(%%ﬁggg%essor (DSP). In yet another embodiment the marker gé@sfmmw

emiconductor 130 or reader hardware may be designed using any

C ATt 8f programmed 20 general-purpose computer components

and custom hardware components. The embodiments are not limited in

this coniext, Haddh bl CRUAINISRLIER ALING SROdMENOlNE  radio

invention have been illustrated as described herein, many modifications,
fregsatdterdicatemGedmrdguitsl emmiconfiugtnconamsing those skilled in

the art. Kdgrtherefatmotplanainaeistansdat theRpRandedClajms /L8 1
intendec{ t% Sa%?ver all stgch mqdifications and changes as fall within the

iR ST O thE SRbSE e ROBITh T PR ASTICARIEIN B (s fomyhcity of

foptTye )82 00 BAOMIETObWtat isaclaimethis pdrtidrseitic enniuaitndor use vethiving

ardRBIRRHRRIC AHIGS %rggj{m%%%tm;r%o frequency identification
(RFID) marker, the semiconductor comprising: 5 a current receiving

portion WHTAR eRUPiadERS sHteheeRE SR e Ish yhrct s CErRTHnR Raton such
thavithe atdBipétoner diheiqpeoiotiabiiasemicond Weias sHehhal ARG Bitch

upcti erformed by the at least one other portion of the , |
o e R e SR G0 G
fugsHoRs fe Ahises Rearate distidribipra diestrewittl spserdtivaisicoupled to the
current receiving portion such to that the multiplicity of functions are
disabled upon closure, of the firsf switch and a second switch operatively
couplectto RE SIHFERVEGBRTAY Mo ich HASER folecHe Gt swich
atghiiki plicity efifimiotipdssis iatdeastipatially disabled upon closure of the
second switch. 2. The semiconductor according to claim 1, wherein at
least one of the first switch 15 and the second. switch includes a preset

memory’- 3 it akteieetorine braits b vlharepthaprreimemomretet

comianiorysseis futtarthieisibstaie afaileastrneehdhefist switch and the
second switch. 20 4. The semiconductor according to claim 3, wherein the

conduction state can be set during active operation of the semiconductor
and carftbel hsairmddprdsitiercthéingaviciiis Inwhgpowte domincstatetddy @n be set

apRYeREeREaUesheMIRG RemRR, BlorRIe fa. Siaring the.son %C&%é@ﬁa

5. The semic%nductor accordin% to claim 4, wherein the power controller
power dﬁ‘é{{é%ate y a power controller having memory storage for storing the conduction state.

3. The semiconductor according to claim 4, wherein the power coutroller modulates

at least one of the first switch and the second switch.

6. The semiconducior according to claim 1, wherein the current receiving-portion is a
front end portion comprising:

& source electrode;

a drain electrode;

a modulation impedance and a first diode both of which being operatively coupled 1o
the source electrode and to the drain electrode to form a parallel resonant mductive capacitive
(L.C) circuit; and

11
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25 at least one of the first switch and the second switch. 6. The

semiconductor according to claim 1, wherein the current receiving-portion

j f d portion comprising: a source electrode; 30 ar]gi(g | <
v@e??:(t}rg(@&[g?gap modulation impedance and a first diode both o Wa}igﬁzgoea{%ww

operatively coupled to the source electrode and to the drain electrode to

form a paiafef FHedn R iade o iedda dnviain Sy bpdtiftcierthajeoirouit
{200 6 (Ah2888RTIA 1520051041679 a second diode operatively coupled

to the drain electrode such that the LC circuit forms a current rectifying

circuit, 7. The semiconductor according to claim 6, wherein the current

receiving: poPEGRTB IORHEY eenordineds elaimysasihsraivhichcometsescireg mntyn
fuMiaictingratine4aa00aneR IQaHRIEX REnthe RRERNG ROHHORLR R quency of

uency of an jnt rrggation signal when received from the antenna. 8.

:
O L S RN R, BTG Yo R D R ISR RPSTFRF A7 By memma

fora
electromagnetically coupled to the semiconductor and designed to receive

o Bt Aied e A IR ThANA G QBN 6RO

portion. 9. An integrated electronic article surveillance (EA
elPSRBIPEBEARY crRlstie Ao Tie RIS RS Fesbenpriisirrpeln andistinsmisthe

erseyp iconduciatad aptes e astiledaither pateana, and being configured to
receive and transmit energy and signals to the antenna, the

semiconductor including: a current receiving end portion disposed in the
semicorfduétoiageried sirytrai totide mmeiflvarcBad) ardesdivbrpather

idepstieniod therssmicruddatassaich that a multiplicity of functions can be
performed bé/ thae at least one other portion upon receiving and

retransrﬁlﬁﬁlﬁﬁ%é 20 energy and signals from and to the antenna; and at
least onesefmafirdtswitchpt@sratively ioobiphack tadhe Chritentordpaiving receive and

wRRHRBSHENBRIINE, Ul IEINLCHLARSIONn A1R,Claghlsd.upon closure o

the first switch; and a second switch operatively coup o the current

receiving FERTb FEStiER st Bt iastisapebin e raeispremsorndrentay g tat
coamatatathdiseldesheipan plosue ahiherseeandisileh tdS multiplicity of

functions can be performed by the at least one other portion upen receiving and retransmiitiing the
energy and signals from and to the antenma; and at least onte of

a first switch operatively coupled to the current receiving portion such that the
multiplicity of functions are disabled upon closure of the first switch; and

a second switch operatively coupled to the current receiving portion such that at least

one of the multiplicity of functions is at least partially disabled upon closure of the second switch.

10. The integrated marker according to claim 9, wherein at least one of the first switch
and the second switch includes a preset memory which sets a conduction state of at least one of

the first and second switches.

11. The integrated marker according 1o claim 10, wherein the conduction state can be
set during active operation of the semiconductor and can be maintained when the device is in a

power down state by a power controller having memory storage for storing the conduction state.
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10. The integrated marker according to claim 9, wherein at least one of
the first switch and the second switch includes a preset memory which
“%S%%I(%%&uction state of at least one of the first and SeCQl}%ﬁ\ﬁ’&%ﬁ%a 1679
. The integrated marker according to claim 10, wherein the

conduction state can be set during active operation of the semiconductor

and cai2bBhmialngstrddnaiierneprstig ie 6!ainr a BBiR I GRFFBtARE By g Portion
is PAWRLEPPLANShaying.gemory storage for storing the conduction state.

12 WO 2006/057888 PCT/US2005/041679 12. The integrated marker

accordﬁ@?@%%?ﬁ?@g,e\}vherein the current receiving portion is a front end

portionacraipeisimgde source electrode; a drain electrode; 5 a modulation

im pEdaa%ngQQ&flﬁﬁ:}egﬁg@arﬁ% B,0f WRICh R IDE-RREI BLiME WpeAUPIe:tRpled to

the source electrode and to the drain electrode to form a parallel resonant
thepeietiviecmpasni/e the riiReredn i LTadorirHd ds BREr TRV CERptaE
ot theudraia electrode such that the LC circuit forms a current rectifying

cireuit. ;;L Qec}os;id-r i(?dénc;[ eecizri%t% E%%ﬁ%rtg ‘&%%Qﬁ%l%%&éﬁ%u%ﬁﬂ%ﬁé@l& Uﬂ%uit

current réceiving portion Grther comprises a capacitor which enables
fofrequaneytmeetiérirarfiiie resonance frequency of the front end portion to

the frequency of an interrogation signal when received from the antenna.
1513 13. The integrated marker according to claim 12, wherein the current receiving portion

further comprises a capacitor which enables frequency matching of the resonance frequency of

the front end portion to the frequency of an interrogation signal when received from the antenna,

13



