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AN | NTEGRATED EAS/ R TD DEVI CE AND DI SABLI NG DEVI CES
THEREFOR CROSS- REFERENCE TO RELATED APPLI CATI ONS

wQ 0@00578%hi s application clains the benefit of PEF/US20S/§41679
under 35 U. S.C. 119 of U S. Provisional Patent
Application Serial No. 60/630,351 filed on Novenber
23, 2004 entitled "Disabli ng Devi ces for an Integrated

EAS/ RFTD Devi ce’, ents of which is
i ncorporated b M@@@N D OF THE
INVENTION 1. T HEP’665§]TIW1$§FPR\/ent| on

relates to an i ntegrated electronic article
CR@SSM&EFEREN@E(’M@EIQQﬂEﬁ@@ﬂIEQ%@WSV i dentification
evi ce ICh 1S capa form ng dual
[00 S/ RAveamplieationstidmatad berefit ptxulosity lyldt1035dh$e®|§db9 ofii.6h

ol PR EATS 905 K54 B LESHIE 7S] PO

“Difabling Bevides tfoﬂaﬁ(]ﬁlﬁgraﬂedl E@SVIETIBI Device”, itlse dafieadontehfiiof MARY is
re. designed to perform onI y an EAS

mc%oratfﬁ?é%m eirengeﬁ “fMrking an article as "activated" or
"deactivated") are capabl e of being reactivated. For

pl e manetl c_processes for deactivating an EAS
BACKS 3P SYENTIONr ocess for deactivation
1. thr ougggmqgg@?etld zatl on or demagnetization of a nagnetic
bias strip. Reactivation is possible in this type of
[00Q¢yi cBrisinmendion hedatersstg e fritogsatedeleqimoicastild suveillaacs(HASY and

radlgﬁ&j‘glt %gctléél ﬁ%aqgn ans ) gf vice ‘?%}J{gfa %flég ! g{f‘v& ?W dual EAS/RFID
funatippd anell ﬂal;tlca]brlﬁtoraieg&e fohlcﬂhbﬁ)wpalﬁe 3Nb‘élng(rl%ate($ HoBsA%e an

e i nductor capacitor) resonant
per ﬁ%?ﬁ?%?éfrbgﬂ"?‘&%ﬁ@gﬁfﬁfaﬂc Up8%t age can break down the
2. di el eBdckgrburldyfReladdd &tWeak spot, creating a short
circuit. This Is a destructive process and, typically,

[0003} 5 c t1p gererabrit is dnorpe thebmanyilewicey wiojre iesignet epativieohly an EAS
func®bn BFl a6 QBPAnrgQX as %&Vatédeto?l‘degétﬁla%ﬁ eetreocr%ébq %bee g reactivated.

taggi ng merchandi se
For greimiple, Jnaggetin pﬂébs@:st mgéaactAtatmg]m EBAfenatkenprovigk ainifdprocess for
S N S SO R o
poss[tﬂdz Inethlis typle Ibf ddvagaince the m@n&fk‘dﬁéﬂ $6&8s s h¥lersitd. D160 £ ESthe case

rovi de many_ of the same advantages known to
of E@%@’%&W bay d&%fﬁlmt%bwnﬁws Sbradiodisarengyways jedlyat a range of
abou® 8RAHIA (Y DRF &R aBRF 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. At the 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 to EAS technology coupled with additional advantages or capabilities such as

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

WO s®a®esses t ai ning to previously known conbi nat PONUEABS/041679
and RFID devices or tags or |abels. Such issues

i.ncl ude t.he foll ow ng. - '
pertgtige treyiaipby oy R BRRaIT 1" HEr S B (ot FARET
issudsqﬁmde%éﬁusgfngpturer since two devices and two
separate readers_or deactivators are typicall .
10003k quiGosts- Cobe] EASRETD togh g epelgers ponsiall it giponsive fora
retaife®Rfah QLR Ofce thod8NEIsahd ¥vd @?%fe 1eddOR QY Heabiafirh ek eypically
- Interference can occur, if the devices are
requovdarhl apped resulting in degradi ng performance of
| ther or.both ACt | s specific
[0003 Si %Zef e%]%eusﬁzgso'%g?%ﬁ%?%dv%ﬁé gg'lrtgtg&l rlcke g%}%éauy hmalergé P
[0007Nt eThteffamne —datsfedndeycat beunvithé dpien gre ovolrpasd Sepdting in

i ssues _rel ating. to cost (4 erf orman : .
degfaégg BETRPe 2 BtR PERELP AR 2B %Eﬂgé‘ﬁc%yn%“&eeﬁ? %gg,l.ﬁﬁ Jesigr featuros
are %Qﬂﬂe_ﬁﬁt_ﬁ@éhul@@gle tefeaite lc{tuecﬁl_&}}'ﬂmﬂ‘i'eylaﬂmﬂ@d, us.

(0008 ek 1855 FIEENE e AR 16 7 SEHOBTIEA SRR AT, Al ienee caused
by o%%g ing QW dBrefiecl thp(gvePc%e'%ﬂ’QAﬂnﬁ@ﬁLI}éQ%w%j Ul PrdV@sional Patent

Attoriey Docket No. F-TP- 00023US/ W0, filed on
Apphicatiender 60/628,3308ed emlNpvembar 102 eutitted ¢ @UEONRES/REIHLABEL

ABEL OR TAG'., t td i
on EABELy LIRS e, B pyCaRt sipbi et g
00028 3P8EY], filed bon Negermaliee d5,2A63, REGRITUICMBEVATIDS BAS 4 NIORFID

kno ol.ytion.to the ohl e f reactivat.li t .
LSRS0S e heseatPie PRSP wich IR R B bt Frein
Howdky, dhith Aep&st @ it ted N I/RINDEm irterd Aiérg s @ knowh eglutidrerd the

EAS/ RFI D nmarker which is economical and sl ves .rmn%\l

au: . f
problers of wachizgtieg e BASCURCBRoLIe ORI regrker piter dRyadA i I would
therbfBRAR delitableSto ﬁ%i@pdn‘%ﬁtte%%{ed B/ ES R er NGNS b@RofRal and solves

provi de an I ntegrated S/ RFI'D devi ce which retains
manytof tietissties discussed pbavhe absence of power. [0010] More

particularly, the present disclosure relates to a

sem conductor for use with an electronic article
SUMMARY |ORTEE INASYTEON radi o frequency identification

RFI D) . marker. The sem.conductor i.ncludes Iy .
00fodc ei ffzrsr?g Qi afdRP RIFEEH B RE BerPrdsH HisteRd PP evice
whiSPREBUfs@ftd Sef MBI MsERERf Pbikdt. at | east one ot her

portion of the sem conductor such that a nmultipljcit

[00M] f uMere rortisulaelsi, theprstant pclesyragplaten o agenyigondictes fer use With an
t her rij 1 G . : Vi

o 19 TSNS LURDgF Syt

semidoadiwestiimduits e tatrenateseiving 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. The semiconductor also
includes at least one 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. At least one of the first
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includes at |east one of a first switch operatively
coupled to the current receiving portion such that the
woriosiopissgi ty of functions are di sabl ed upon cPOFUSBOD41679
the first swtch and a second sw tch operatlvely
: iying portion such th
oo 48 B olBnd WA RS el BRI BB gy S Siqraction
statp af atilast one df tha lfirs dwﬂ@mndd]hmm‘rﬂ soitch. MEhes@aduRE 0B Vthit @ be set
At | east o the.firstsw tch and.the ond sw tch
curfig a5 03 o SRR ST AR T s HeTg Stteds i
povRD A6MIE bthte By & tpatver dhirdller h83sd mONSry Qforddd orfstdrinly (e \Moh&ldtion state.
and the second switch. The conduction state can be set

Thepavien @“ge{l?r\}’éﬂyé?f&u&ﬁ Preagifone pEthe Eist swlich aad dre sgpandswitch.
[OOPF] ey c%k@ﬁ%é@!ﬂ@% %} % du‘f‘reﬁﬂe&fﬁg%ﬁ[mt%g&\@m’? 584 Rich

a power contro fhaving
1ﬂCl§dQ§r 3 soyroeistecadeda dtanmieogbéﬂ emo‘ﬂhbthnoumedmm turcod fist divdyboth of

iR A bk SR R o estoE en B Yrshoegp form

paratieyrebmnant inductiedapiciite (LZ) digoult! dta seguid AL betativRiyCddupled to the
a

| ud el ectrode; a drain el ectrode;
dralﬁﬁﬁﬁﬁ‘if%f{% “psh o é‘?ﬁﬁﬂ ERCUAiaTs % SUTSRt TETIYRS HERH. dhe smiggnductor
mayPiRtlage ARefeahd M@dtﬁbnﬁgh@icﬂﬁr doplbd® BOMLESNBLEG! MAUEsi G to

to the drain electrode to forma parallel resonant
recsIyeARe F§tpasTalA e epery end(sigop! fxem end to:thexqyerent reestingipatiiode

[009@6 r afﬂe\égﬁés\ént‘iﬂsldgsﬁg rd1fed :ﬂ&) tg " nlr?eégz{t?cfélgc%gw ayt?ctﬂe s:u?vae%l}?gce

rcuit orns acurren I T CUl
(EA§é md:t@dldf:@{ucncyndgnuﬁnmomdﬁl? ) naaritee whixh mcludes an antenna; a

s TR SR SRR R e BT S i
energy gﬁrhélgﬁaisamﬂﬁ:mdtehﬁa iltaemitohd@iior iRGAINg Gurﬁﬁf teb&@Ving end portion
di pkﬁ%. hﬁThe g(ﬁéent di sclosure relates also to an

18 SERCRREtF g onfigired fogorpupisaie va i leartaay ofprportion of
the §eﬁﬂ¢dﬂﬁﬁ&&*&ﬁ€l§ﬁﬁaﬂ Aamtiphidic iRRHdREED e fRbERL B@ﬂhg!ﬂt 1eas$ one other

i ncludes an antenna; a Sem conductor ‘adaptedto couple
portiQR UppRTeFiYiaE Ard TeEARFIHEng ghecaerty arsighalsdianeasi tv éheantinna. The

semic'bﬁ'&l%mr Cﬁlﬁ@g eal gt]nb %5‘? g ﬂ?s{ltﬂ?vglttc% %Qf?ﬁ\%@(l: eOrl]l‘@%d o {g]lﬁ 8urrent receiving

.SGm con UCt or I n
portpmrsmlvhatdh%lpwlgphicﬁymf tﬁhenmmreadamﬂledmpon aa@r@mﬁda ﬁl@f ®dtch; and a

Cc Wi east one.other portion t he
secc] s RTARR G0 el e E iR imBaP PRt Ut Frne of e
multigiivith of ﬁlﬁditfofﬁﬁ e 1dayt phRllplisdRiSipoR BRsRt Bethe BRbAd Stich.
upon receiving and retransmtting the energy and
signals fromand to the antenna. The sem conduct or

Bm'EFQbE@@ﬁIﬁldhe@FtTﬁﬁﬁﬂMNb'sr st switch operatively

T coupled to the current recefving portion such that the
[00134)] t |T|zh|e isehjeop nuﬁelfrggao;cﬂqd@n dleané)odﬁnsaﬂs Immrmqmmnly@bmmdroat afd

and n era
aisi B Ao A o P o PR SERT RS Mistioh SR stibndBrtl nopeever
both| asaxsd)rgm:&tloﬁ aﬁdgiﬁem of @leta:iibﬁ yogéfhei ‘Nﬂ% bhjens féagu@st aﬂcﬁiﬂS&ntages
rti a cl os t he second switch
g hopther e o EARIZCLIRAN RS P T crfreersBp s ead with
the d¥BdrhRbyihe BAkMRE idwhiche enbodi ments is particularly

poi nt ed out and
[0014]  FIG. 1 is a schematic diagram of an integrated EAS/RFID device according to the

present disclosure;
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distinctly clainmed in the concluding portion of the

specification. The enbodi nents, however, both as to
were@ansssg i on and nethod of operation, togethePCIWUB1005/041679

obj ects, features, and advantages thereof, may best be

oot SASHE b BB 00 e

EASVKFtIDfHeGlthe gflﬁE%éfr]é‘gﬁgg% fr&quleﬁcy&pﬁﬁﬁ?tmt ic d| agram of an
I nNtegrate ev

oot il ooy B e S el o RS

EAS d%mcgafmel @d}b@%%aaene; opddRionNdRAgr at ed EAS/ RFI D

evice o0 for high frequency operation; [0016]
[0017) G F2B 3 is aacheinetiudingrem vé rdloniinsdivaigd e 8Fvicsar controlling chanel

reSlsfan‘oeodl ment of the integrated EAS/RFID device of FIG 1

6F% r adi o frequency operation; and [0017] FIG 3 is a
schematic diagramof a floati ng/ buried gate device for

DE control li P: el resistance. DETAI LED DESCRI PTI ON

M&Mt ed EAS/ RFID device typically does

[001BPt  RNiOihie ?@teafmmmlg devide typuany s nvid firbdaé catplete functionality
appropria

met hod of deact t
withpeldepropiace MEtbERGS deaFiEOHCDroi Qv prmeet 1o ik Fishneton of the
dev1ggar(l)'ﬁrEA95r mhd x 14681 iS C5HRBhY &6k &l thada Elﬁgl@%lt%aﬁdpeﬂde@ because it
t transpon ecause It contains Only one pil ece
conthing omlyraté pirce qﬁm"omnom tréhethgh e 19bs! ia eetivated éﬂd%?Cthated) The

1nte%?tgg:il gﬁ?@ﬁ@%ﬁ%ﬁ% cptgth: ]grte%g% d] ci“zl‘(gsu%ng @%l@oﬁf&fo 1ngfdu£1h:§AS/RFID

funcH&N, RE:] the RETIS funotits, prbv1d!es extehﬁvd’ilﬁfdﬁrnﬁmmdobmrthqﬁaggﬂdd‘@m while the

ext ensi ve |nforrrat ut the ta t V\In | e.the.
attached EAS fanqiigaproydes II’BHCL%.F ffiqn rpga[rf%g%’gw I1tﬁ1$1 %Iflte%ﬁe-a&wated)
[ooTof9ar ﬁf RBethiN e idE RO @izl W@ R AbLfuAGion @ Eedlsr. thdnAd dteddibn range
general, the detection range of the EAS function.is
of thyrREIDdwnatinanOntaltreréive Eefusnohsapiyen igtestatrd dRAPOSS tlighitds Resible to
prov%:e atnaé1§§ AGEVARod I:tlrgneoagéd L@gﬁpﬂ&téd@oﬁgﬁﬁ&%% e RiraS déice.
pOSSI e to provide an EAS deactivation
Onct uodfirinod, thmBEm mntiaorfitlie m‘aglstedcdoﬂee peatesen clegtrictpalsRi ghange the
Once onfirme

conqi:I H?%@ﬁﬁ? yice, & lépgg glﬁ FlS[a)ln? Or fd?ﬂf eQrgcetfaﬁtlﬂn 1nact1ve. The

rnc pu to cC
pres%ﬁt&hsﬁ:ﬁﬁﬁ’detdb@ﬁb&fa dehige iwhicB Gy @pstde ofohanging sredipingiy nlnb@iance
EAS and/or RFID device function inactive. The present
statqiyveR ibthe plseps XL PPB¥s a devi ce which is capabl e of

[OOﬁ)Ean gMBﬂao tﬁ@ﬂ@\}em Q)abltl Sf dARRLAALCES B BAS p6NiBA of PAS/REID
sence o povver 20] Moreover, the novel approach

ponmn dpecaibed hertin perngts therretem@ ?f@mf g stered fniye RETPP&PR Phike

mtegriaggl gé&%we%gl @?%giru% %1& ﬁgﬁ&h& Dviks ABYcHEAk@ by using one

label to accomplish dual functions. The RFID functlons are used for the logistical operations,

—"l)

such as manufacturing process control, merchandise transport, inventory, item Venﬁf:atlon for
check out, return, etc. The EAS function is performed for antitheft purposes at the e;(it point.
[0021] Basically, at least one switch with a preset memory enabling performance of a single
bit EAS function is introduced into 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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i ntegrated EAS/ RFID device. Wth this approach,
significant savings are achi eved by using one |abel to

waeweonpisssh dual functions. The RFID functi onsSPEr/ES208801679
for the | ogistical operations, such as manufacturing

Ss contr ol handi se transport, inventory

10074 o VmFpreserih Opais gzeksefofe{th hergins provide & thorppigh pderstanding
of thé¥BoaRRentSofMRY hosBa f Rl ﬁ@ﬁddteﬁﬁioﬁ bh HoROKEFeddh tHe R&, however,

exit point. [0021] Basically, at |east one switch with
thatyappussatbodisrentsf Ehedmvention mast beqrrartiewishouh thepargbafipilatails. In

c d t £

o3 LOBESHSE I B RO Bl R O
desqyibed fof detdlbnl/ah ingtHo pbﬁusttham))ummboh'ﬁnaﬁ ofdher invegptibinelt can be

applae&a{ a&@g Céfﬁcp % d il Z%‘?do Iﬁnc%fg lglgiaﬂgg%ég\%p %cgrgmre representative

andslb abienebéb@é}ﬂi/ litdittRe @ope s@Cintdntioslet ai | s may be set

rt erein to provide a thaorough understandlng of
[00{3& &ﬁﬁd’&‘?r%(ﬁ? gotg fhay gy fPfﬁK?E‘fﬁlpél?? speqifigatipn toy@ne embodiment” or “an
embeBRRIL BT R Y td ﬁ‘x@??es@ﬂf tist168rd Rednd Bnatih E_)r%rtl We¥hre, dild@thre, or

vari ous enbodi nen he I nventi on e practice
Chawtﬁlhﬁlﬁtdeﬁoﬁb%lnslpémﬁlmwxﬂeﬂla embodimantgs hlelud¢d1mtaah@% sne

B nt s .and
emtffinient i B0 R RERE A SRe R RIRARRD bV BRR placgs o he
spedificatiys ang met ndgessarily akbnesferangmdhmnte&nﬂ»bdmﬂmt i nventi on.

capn be reciate CIfIC structural .
1003 e B G P e b e s RO, e gagmected
alongﬂdtlﬁﬁelﬂﬂ)énvﬁﬁ(?sgs Far dxhl)ﬁpllel Sirle ehﬂ’o@dlﬁiéﬁ@ enaQfbe tdQ&rlbed using the term

i nventiQ is worthy to note_ that any

“connggted éﬁd@l?ﬂ&? @Héwg ﬁé’@i‘)?ei eéea&qnﬁﬁrft ig dirggieph zwben mcal ggmtact with
each Gfler® EOMHUTR BiamAS Q&ﬁgérﬂa)dfrﬁenﬁﬁﬁa}pgee&gﬂbeﬁj hsshcr‘ e ¥rf "coupled"

nmeans that a particular feature, 'structure,
to ingratedbatéwe o merecdamenisisedin iditeat physéset Q)T(fﬂﬁcmcahotlhet The term
"co@'fgag’g{rog%géershﬁ 51?(}2)‘11‘931%%‘[ o sxlt n&or%neemee% sea epég &1rec oontact w1th each
othev,ahut ynﬂstﬂibbc&omatc or m’remcs\nﬁh: edch oftiet. OTheahtbodi@dents are not limited in this
ecessarl ly all referring to the same enbodi nent.
tf’ 024] Sone enbodi nents may be described using the

[0023X PI EReFérfiflg né» Uid R 'to ARAUravEREN PG hké"i)é?ﬁ Gnaibk |aest1 Hiel by like
derivatives. For exanple, sone enbodi nents nmay be

refergpesapmsetls HEquEROuLAS IHL@F%Wd dideb therompeneniifepeesivelinegrated
EASI/NF’[D)tﬁg BPhELE! RFRRHR p@eﬁgnt 'dﬂcﬂklﬁ %Iuﬁg ¥y 51& a0 WthP IS an energy

electrical contact with each er m anot r exa
coupdipgdedphdsdignehtogeqsivg ab@re(c,temi me ehengyi ang sighdl 126 lflmn an 1ntelhgent

BP0 LBk 10 o B . S ETEELSy b

energy mdpsh@ﬂls relhﬁd\l&)/tﬁé tagloByhafkles TDONERS ahtdia 110na 2Tbe Hﬁ[p@le antenna for
ot her

i [ nts ar ot |.n di rect c%ntact wth eac

ulteefigh Ryieny (L \apP et a0 79 o 6 6P EHtem €4 racke oo (RE)

app ﬁE‘Bﬁ‘orﬁ mMyagbBatiSeds fe RO livhitddlih ﬁﬁ’s ddﬁte&h' Senft QBN 130 is designed to
0025! Referring now in detail to the draw ngs wherein

perform, an. kangwompetaiag] fynetionsladsrplained in more detail below with respect to
FIG. 2. Antenna 110 is operatively coupled to the semiconductor device 130 via signal 120 and

serves as a transceiver device for both EAS 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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reference nuneral s throughout, as illustrated in FIG

1, the conponents of a passive integrated EAS/ RFID tag
woeronrmsises 100 of the present disclosure incl UPET/ER2005/041679

antenna 110 which is an energy coupling device

o ) 0 6 R LTSI R i e

nothﬁ@tedilfhmsanﬁte:nna 110 rray be dedi cated to receiving and
[ rel a edtotheta

ansmi tti n n or
(002617 o RessBICOR S AL A i L0l %ﬁfwlﬂf@n ugh %‘BF@’%‘FP@F?F]E’T controlling
EAS$ efid RFID fahdtidhs frésgéuﬁ%lgy Tt AdsibRARY: HeRtb @RS (AR IIRYLLEAS/RFID
a ,coil antenna for radi o frequency (RF) applications.

functipgs wiaph SHr e faneeEPqTBEens|of fhetsage) qirciliy o1 boeruplet fo 2 common
coné%ﬂérﬁ%"gd%{eﬂﬁa 1130 s%lsféﬁs%wﬁ%? ih gnagﬁﬁc%ia eaﬂéalmtcs‘hmde

d comput ational functions &s ex
Condmléy Ysed &ir osetification (espisciontlnedt) Gn 2. deﬁgﬁe@ﬂm &nﬁlé.tﬁentSertaln EAS

eS8 B E S0 LSR5 £ PSS Y b orere
wmbatuar (:aAsotame BEK[3r RIIO dévases/fundtibdzo $géh 4 fé@de@gkt BRed 0

conlRC I II00- FroOiomBh R ABFHCSLS A B2 Tl Nosesger 15,
2008 Qentlﬂéd'fﬂﬁTEGRkh@]ﬁm@Mﬂg PR FIdEYE G R EY %@&n%ﬁrentlz filed PCT

integrated unit. The enbodi nents are not

Patqnk Agpli mneN? [AtoomgDorke Noe FiTPMGLSYSW Qe vititled TBAS READER
i
DO AERAS NGO PN ISR ORIE! SRSyl 8 oo i

by refsrepesigitigieentitegt. t he circuit ry control | i ng the

ou S RERL o ARPh A VRY 1BIAS R SPT Sd e e o
logic opgativan for veridhs RFED bpplivatichd Sucklss ARt b8l dbin®hi trdcRing,
ticular enbodinent, a diode comonly used for

iveih (BRSO JroRah FEn g SR Wsdivg e i funcion
of ah "RA SR iC8tdleh iRt siéﬂ&ttlfe‘m %s@&ﬁ??gas%/glﬂge&ﬁl xﬁglgteferably

har noni ¢ generation. A reader na
accquepdiseadawigowt fuly edtivaidns tho RFBbiogic ftgoAR ap RFRP I or marker in the

v101fﬁmgﬁ4{sgl\%%ﬁé o 1&%‘%@ Be\%i gal% Ql%l gn?ggetr Han %gfectévg &IR read range

and BAS (ﬁ@lb&?lﬂmﬁfbihs tefid todisk more Ngilentre Ehl&lﬂmgaﬁ@ éetulﬁﬂg éffdced

3. 56 EAS/ RFI D DEVI CE"
[oozgi nc E?Sr %h E P 9pm?qlaéﬁd\/|_|z(’,sl' QT taRiio AeasTyaAeri db?*}blﬁléhe EAS/RFID devices
onc¢ it iterh REYréMASIRI tNevice TRy ARXLREIHADby refidhi ¥e|1a$i‘§lg tdE}ﬁ@acy and/or
READER DETECTI NG EAS FUNCTI ON FROM RFI D DEVI CE",
intexferengqivith offics EASAUABpatnted farditish lpcared inestasese Nderepver, tthpe¢ are
occﬁﬂ)hé Wﬁérycustbglg%uhom@e ?ﬂ@ﬂaQMQ&Mavﬁxg\éh D ?’a%gf%‘féiter R
[y powered in ordef to execute th& require
PerSQEPé mfom@hsn fogemeiacpufidentiRft] Porahis piupage, thlaSRF 1B deviceais well suited to

TSR T AR WY
fundtlaﬁ kﬂmbeﬁhlﬁevﬁltliroﬁgh’m& intslligshceadT i AFeevie, 1S to create

uni_que. si.gnature in_response to a systeminquir
[002?!)r eng?u’a%ﬁ‘ ; (h]lstrates a specific exarpnple of the 1ntegra%gd EAS/RF sem¥conductor

device 130 according to the present disclosure having EAS function 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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acconpl i shed without fully activating the RFID | ogic
functions of an RFID tag or marker in the vicinity).

wW@2008/057888I1 t, the effective EAS read range i s PCHEBIN5/041679
than the effective RFID read range and EAS

es{ f tions.t .t o be re silient to
oo EFALAR OB o Sl 3 i on) B2 o o
backpyd partied 260, ofittie HAS/REMDehasindbdordRaict | YRR pertirmak Inﬁlltlphcrcy
1%£§f5§ S/ RFI evi ces once the itemis purchased or th
of UPR% RECIIRFo8 20 fsroupled indhie al%t@matlﬂ%t tprginals T1 and
T2. Prerv@y T RBslpRk tHethRAALT 1916 %d%éé&%%w%ﬁe'?&hl@ml T2 couples
operated facilities located in stores. Mreover, ther

antegpg 1 Hrieslsdin plsctygde A4% LA W@ﬁ@i@rmuha%mwdmwédlsanupled in
pardlltef"f@ etl@fﬂ)&g 2§6‘arﬁ@49 ahﬁg%o]p?é cfﬁ %Jﬂgl&f{vege N (?e D1 is coupled in

information to remai Spur pose,
Parﬁlhbtol?ﬁc@dmaB@md H0wejuhetims 6 eod 6,aespedtivelyf Sanitly, 4 éapedlﬁ)r Clis

coufRaBERHT Vi dPhp530 8 MR T RS2, sy votas
Vsstahﬁmu@m 7 41d dirdit edllab@wae et johctioh 8 pRIvide éﬂ@r‘g‘? €& stolrd¥ B9 khe capacitor
clL FIG 2Aillustrates a specific exanple of the

i ntegrated EAS/ RFI D sem conductor device 130 according

(00309 t hg oRE eﬁﬁwlm&&tstﬁé PAYN %rtl&ﬁ\mé‘ Gftlﬁé?re\fléérlﬁ&le&ﬂl HE (yltrahigh
deacti vati on %ﬁfb' ity Fat a range SUI te

freqpesicy Rzl wihk iragin fespency TRE) @@qtnnccﬁnidl baﬂsd) pn t]l@\npmndamy ofshe front
T uctor deyi

o N1 08 EHRSAT oo 0, BLGROL G Rl ) e

descz@ed lrwhztaxlhn canmenly owset, ve-pasling .8 Pz&ﬂt’c Alpplictahfny Bérial No.

1385 SRR, A b T BN S BTk o b s v
ELHQTRONIONAR LIGIEK R VB AAGGES Y STEMS Qﬂsﬂmﬁdsqmmd:? MBERG,” the
of the EﬁS/RFID sen1conductor device 130 which

contgpts OfWhich &5 iAgprRqr3ed by seferepee hgreinin iinentidns. The
[0031] ONtER Ggacﬁ{;e{tfoh QPthg FAS AnGoHPL: ‘fl%stto(ﬁe e @\Q{!‘ @g@ s AL

termnals Tl and . Term nal es t he an enna
insentqdinfathe fontead 901@911 2 Spegificaily $vetcﬁleSr1 s dw(bosa&mabamhﬁzs electrode

230 %D%EP@F%I%’QH Fltr}pe %é:gorb% Esoc%e 24? g)dterinﬂnag ;F:l gp+ Q _]111?06101’1 3.

Thelelt“car@tswudleSI 2dfrokrdrrad @loﬁxtto Jthd:lbﬁflteaeﬁlﬁmﬁﬂd)r device 130 since switch
| ed in parall el

51 SRR Bt Y S U oSl B b o et o

capafcﬁ@rrte Clnl o€ kibodbinBit] il S23s GifRRE] BeBheeltjurcBof OHR hﬁ%ﬁr@e
ehcg lel to el ectrodes 230 and 240 at gunctlons 7 and

oder?éQ ga¢ tiedePy andSs gpunded g spurepelapsioda? ) and de diode D1 afigerefore,
switfHf § Ebn‘ﬁ‘alstcﬁﬁﬁat\fig@ tﬁﬂou i ggjo%‘tagopf ovide energy for

storage b e capaC| 30] hi one enbodi nent,
[0032he ENSthcsr&h apd S22 defighdichasling icertaimfixéananrl tidracteristics, e.g., a

uItrahl fre C sign wth a radio freguency .
presttdidh @) il prbbEAENE Yo" The (nerdn SR €ay PrgHaP s
res1sfa‘n0¢’)tof eﬂﬂi s&2Oh Of arlddB2 dafibe gt Atk ROSHRE t@w@?ﬁlb)(‘cﬁrajﬂag of the

More, partic Iarlﬁ§ such an enbodi nent i s descri bed

devigg, pud fainfained yhsp sgiserAuctop deyasedidf és in e pomgt dewn state The
proghRithing RrcQBns 3R hrdtiddOby the RFID back end portion 260 via a power controller

250 which includes at least 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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11/ 144,883 filed on June 3, 2005 entitled "TECHN QUES

FOR DETECTI NG RFI D TAGS | N ELECTRONI C ARTI CLE
WEIRGBSI8BANCE SYSTEMS USI NG FREQUENCY M XI NG ' PETYES2005/041679

contents of which is incorporated by reference herein

YN nt| et 0031 act vat
°°‘}f°%r°11c% “"n z{tolt%eade%“"gﬁeg%g h &Wé “%Fg ‘;aanci?pegﬁmf%the operating
condrtmrotfemﬂ ¢dhtr01stshﬁc}fel§ thnchiarIthd nOdulARA. Imﬁaﬁﬁw‘w attleoperating

osed in the source el ectrode 2
"O“Ei\%"ﬂfe%fﬁ SEOé ﬂm oppory 200 (Jiie slatsmaghing 2603 %Sowamléw@es S1 and

S2 hﬁ wbdiddtion limp&ndeNZ ﬁhﬁﬁltgh 813 ddtatod DSUCER: Sy is PYVIEEH tothe power

Utrol s current flowto the entire seni conduct or
00“6‘8 91l fperally misdhassgpacipr €. i s di sposed on the source

[00?3]3 ct bﬁgeesvaég SYRy Hn i %I Wl:ﬁg g}V c%tg 190 o ?n % rg)st%stzwcgg

di ode capacl one e
Sufﬁ@elmyép@rs@dd enswmire JthﬁrscnSItontyS)fﬂm mRsmmnamxelloec Onedayitch S1

or S%?gmglnq% o g Dls1st%?c% 1%%@%(&1&:}@ n%l% usfe%%ﬁ%&ﬁ? héggunctlon In
adddtipmy Rnﬁcofnﬂlmmbﬁ 130 ugiighdtiesuchh SERhORFID §H43 FincHbhd Giitsient]

desi qned VLD certai n fundanent al

depélh‘gl}ga?ﬂ Vgﬁlfﬂ% 160&1 @ g@m%m syHeh S1 is turned “off”, the
RFIDY RO RAEDED 6f thd @ﬁﬁé&lﬁuct&m@w@@ ngy %'d%bl%& éﬂlﬁe %ﬁtcﬂ Si c?é'rols

on/ of f, | ow high resistance) of each swtc
currgniflogptodthy SO&Eﬁele}?(jtf‘?%eBQé‘lPWém(lmi\Eér TIygntrasiy dde owitcH S2 controls

s nductor
i 0 R B R T A—
RFID feationn260agceunp ifswiitdle az Bytutnbd“dREl [Mbmofy 2506l mpsa Edhibe, for

e i

compinie; forexampit aandongicCess RRMBE @ASM), FRERH fROM),
nodul tor 25‘Oc and denodul at or 250d. The nodul at or

progiggma ET%‘SSB YaREmResy (HROMY gtrsabls prReemsebisend only memgry (FPROM),

elecHicaByétaSbiet frblorBmatitb flall ol Skl
ths {21;5:%{]' gn 2e I?Jégrt hléladerrgdal gt or O%d%jE%ﬁ'%)hNgs g?%%%grég%s thereot, and

a determ nes the operati ng condi tion of and
00PNt r e nmodul, at ] :
1903 xpe aﬁgéﬁ‘gizds &%Essa Sgrﬁg?)f % con |1{{e%%t§9§iﬁg@?]§ Sggicppguctor
devich @ccneimgty tiG0Eent HirelestrahevinEAS itrcRoDdeadliGlos phbiBlySt a RF
ban® IVXIB%? e‘[Sble Ecgg%%éﬁ%l%gd nirsmg/g)lr Al o yosee?rﬁg)c e&% tel'/]l[:g lfI h
iden¢ical td wnhﬁfnd&ﬁ& deyiet ¢34 dxteptitiant HE%erﬁﬁBﬁ(ﬁicfo@ He\ge IBBOQ%%nted ona
witch S2 in _conjunction with swtch Sl is turned

SubsffaW%13 tYRich glse welydeser qugrendreqejvinedtiant gndeastiens2?8y The difference
betw¥BiX FrbhtZRd b&%oﬁ 08P iahdl ¥ibhtdend oxtngﬁ zgﬂfbt? %ﬁﬁg iR ] v1g'eol(%0 is that

Once switch SI or S2 is tu reS|s ance i's
switelpP% isaodengar ¢aupled in serieowittediodnBi bétmeert joactiBASS tnth6: t Raher, switch

0 d d
2 P e S AL G0 PSPy BRS5 of Sprea n
serieptwitdhiswiteh 82 herbs ténumimddT ' 0&T2. AbE floxedHa lpestionherr ks Ebrve asa

Sl is.turned "off . th
currént recafylng f?on‘%enc? portion otethe EAS/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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RFI D functions 260 of the sem conductor device 130 are
di sabl ed since switch S| controls current flowto the

W@ 0057888 ect rode 230 fromtermnal TlI. | n conPCEEB2005/041679
since smﬁtch S2 controls current flow only through the

i od only a reduction in.RFID performnmance
(0098l e BTt » ok SR SFe? B dmegel Batpt ey grous when

the InSrchiHaRe & caffell frolYRINP (¥achPiifdn RBNoLROARY dx§hoirt Bihe@BITPAS system is
program nmenory, data nmenory, or any comnbination

locatdde o ﬁffGMWF%DfZWAWCWI‘s@a@B’%W ig direqtly Propexifppldo the
ma ﬂ[ﬂ&o&]ﬂ?ec %fosffsre@tg&rex &¥ERe sv[}l?c?gs ol S@Em)cfeﬁnéﬁg\ﬂle resistance of
granmmabl e read only menor , erasab

the mmgnmﬂﬁé)ﬂF@osmant Ruff, dividedby yhe(resRany of b e‘m’“rh ip &l QN position,
er asabl f@rrﬁlggrarrmable read only nmenory (EEPROM, or

Ror, 8 natef thereof, and the like. [0034] FIG 2B

[003dj! US@ﬁe%n@ﬁ:lo&e&ﬂ&i)ﬁ‘defWIﬁc}Bptaﬂ@és&hdxfwmhlng Ifﬁl&gbmt@dblhty to serve as
EAS/ RFI D sem_conduct or deyi e accor dj es

swighesc}L 586 P& 143ipIFTdo AT fash meEaBt 4y e Oé%ﬁ%q &?e% as

sho@h iRFIGE 3 Paste hAROR S FIGD Budttes Bﬂﬂ@m@ﬁ@hﬂa@xﬁﬁﬂ dFaFloating/ buried

Mor e partlcularly, sem conduct or device 130' js
gatd dpwive Be@for centrollingchanngbegstantey Pewca M) acisfesighrgrasppptal oxide
semi Vé%qiléﬁdte ectdc%gl g\%@SFE JPHOG AR %hﬁle§é‘%§ﬁﬁé for dielectric
so |nc es a urrent recei ving front end
1aqu)o3 1t0i valtich2iR @isposdh cﬁbpfaha‘rcenntetldjwnbmrde reatroder3d0 pod diaigrelectrode

nd fr tion 220 0 on
330} Jooehg gt S0 o 83 e e BRI R A B
drafﬂ' eld@tr@’de@@@ obktheldabstRRIB 10U IMTHeidevise S00dna I\/K)SEMT deetce w1th floating gate

witch S2 is now coupl ed acrqgss tgfﬂ%gg s TI ang
3408 it ie Rt hocqndyctiag characsfies of pdiglASiap st @P‘iﬁ% gre
dep@fu%ﬁt hd &Hoﬁgoiacqfa&%%ntﬂ%rgﬂe%ﬁ{l&ufglor aadsid. THB@njédiieRbf a charge

ortion 220' can al so serve as a current
on suek &1 fsyamh gay bomplementesidntHogderdfordieém mmgeliye 360a or channel hot

elec‘?reorq1 1r|1(_:'lgct1g1lf %(?ﬁ%)q’aﬂig)ﬁ . 6%061@19 ﬁhar%éqﬁf()g @rﬁ%‘b‘rogsglo eg%ccl: gﬂ@p{{af‘g% can remain
in pfrdsrfeqstetatﬁgt yedrs Mthoxftraccnhceﬁtdsﬂdndham 220" cont r oI I ed by

10037 o PosgRPOREL FE M 3berpesoies saertongy sHypie

contpokifiss oPthe BON®RIas SR LIS i IRaiidi @9r at ed marker 100
normal Iy occurs when the nerchandise is carried from

the deactivation station to the exit point where the
EAS systemis |ogated. The effectiveness of the EAS
functi on dead&#gﬁtﬂoﬁrKﬁ;ﬂVﬂéetly proportionalDto the
magni t ude of the~on/off resistance ratio RR of
switches SI and S2, as defined by the resistance of
the switch in the OFF position, Roff, divided by the
resi stance of the switch in the ON p03|t|on [ 0036]
One epyisi oned device whi ch provi des the switching
function capability to serve as switches SI and S2 is
simlar to a nonvolatile flash nmenory device (or

floating gat R =d§1\é icﬁa%}lel 18¥stance, in ohms (Q);

Z = channel width in micrometers (um);
L = channel length, in micrometers (um);
C; = unit area dielectric layer capacitance, in farads/ cm?;

u = the mobility of the charge carrier, in cm” /volt-sec; and
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shown in FIG 3. Mire particularly, FIG 3 illustrates

a schematic diagramof a floating/ buried gate device
wa®ehsmssEont rol | i ng channel resistance. Devi CRCBOS2008§41679

be designed as a netal oxide sem conductor field

effect transistor (MOSFET) device which includes a

substrate (or dielectric layer) 310 which is disposed

I N Ccopl,anaNafed thadfasciivagavd tditagoi voks @ideind uhmdlaaolds %ltageu‘h volts,

~drain electrode 330. A floatinp e340
reSPS%‘%‘WB’eH”-‘ whighy N ﬂawenga%th% st ou e doure i 04y Sapor st and
gp.and drain el ectrode 330 on the substrate 310 The

device 300 is a MOSFET device with floating gate 3
[0038] | sThevivastivetie ordirablingraeress ip gevenﬁ@#ea%melmbgﬂmwnefheéharge 360a
or S0l BL RSl EQUSLEL oy AN 1R JERRRE ooty B s
gateldemice ﬁﬂ@aeﬂagmmndw fina3 WhassgeingthesRIIP portidnA68 mtll fragtidns. As a result,

N TN e —

s1&rmrge 360a or 360b is injected, the charge can renmain
in proper state for gears V\/lthout a concern of staﬁe,
[003 angEhe gy sqnirpler 250 mageentral agy deating gaie deyigsTash as toating gate

devfc@ §b§t ARSPIARERES 2O hiBg RITdGHcH rlﬁayadéd:oﬁ:@gﬁ)&%sg tRAerBfinals T1

devi ce as shown bel ow’in Equation (1): éj
andmzlan(lwwmwro)l jmpedgicp apghloseard readiraregeand foTed RFIBS getioneliy. Data

are 1:npu o%@mfy&?latox‘z?tﬂ)d Qfﬂﬁﬂrﬂ%lon Wagt% Hat!l Qrza nﬂﬁ)[lp%ﬁzhf}r t% s()vm S1, L

anne m Cr o nit aréa
modijlz&ioacimpedamteaya and smaxhl SZafmnemodlﬂatbaZSd)ds Hoerwell the switdheS1 or S2
e carrier - sec;

shofl dRfesmits oA it i o Beapaute wiogth BRCEPERERS. i vol t s

[00401d t 15 dnRsRREDIG éﬁ%ﬁﬂ.ﬂﬁtsl T theQPrésent HRBOGS inlay Bk ¥s dddibated
whi ch Vx depends on the conposition of the device and

hardyrpre.tfachsasarcacwt asppliserionzpeqifonipraiadoigebeA I hproggmgpable logic
devfyegﬁgh &ghé?%géégﬁ??fo%sgcg\(ﬁgﬂ & et%h@ﬂléryenh%dﬁl{gn?ﬁg fafker 100,

ar ge 360b ‘Into the floating gate device
senieb@dertordi38ionieadpr bhdwmanagféoeﬁ@@medmsms ety ¢ormbinatine of programmed

s R e o Ao TR, 299 P

not fligfiRd @i thiy MKET devi ce 300 can serve t he opem ng and

cl osi ng functions of r.swtc or.S2.
[0044]e p cetyin fegpres of t%s mﬁa fmERis o @F “E(ﬁ’;’}lqn 3 ‘?eﬁg ﬂﬁlﬁ?eed as

desEEl BEretU AnPRodiki 8 ohE) SullifuBions, changes and equivalents will now occur to
those skilled in the art. It is, therefore, to be understood that the appended claims are intended to
cover all such modifications and changes as fall within the true spirit of the embodiments of the

invention.
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device 300. A kill device, such as an anal og kill

devi ce, may be coupled across the termnals Tl and T2
war@esxssEont rol i npedance and | oss and read rBOLESENE041679

somre RFID functionality. Data are input to denodul at or

unction 2 and data are output directly to

Wﬁ%m@cl%ﬁ{ngﬁhs nodul ati on i npedance DZ, and switch S2 from

nodul at or 250c. How well|l the switch SI or S2 shorts

deterrin the resistance ratio

t.h f
Tt T PRt s i anicecisig s Ratve aice (EAS) and radio

frequizhgdtemificaionl(RFITD nkiRI SR sellisnlifsisy c%nﬂ)ﬁyinge as
dedi'cat ed hardware, such as a circuit, application

speci f PUTIH, FeSEVIEE PATtion Mhishcoynis| te)an amee@ef m bloafiguef to
SRYkiSRe B
oo Bl o i IS OSERENL  FE  o
fungfions é%@’Pehfémmyéhwﬂeab@nd ethegpertionust theyseariyonductor upon receiving
' 3 ner aI rpose conputer
andgrggn%gﬁg{ﬁft@&epr‘é i 91lg‘;'t‘aemh ar 3‘% ﬁ’g(gnent s. The
enbodatrieast enearfe fing tswitd:}rbpbﬁtdvd:m cdid@llﬁ t6 eetcaént réc@@ﬂﬂg]portlon such

ile,.c feature t he enmbodi nents of th
g it PR Aot hunelBin ot Tsthachon 600° oG At St hondp fecond switch
opefRivYly BOEH1Ed 1o alid inSnt rédeRSid JouidnAsh thehANE &N Bkhe multlphclty of
equi valents wll now occur to those skilled in th

ﬁm%ﬂoels isja lepgt paytizlly disghlad uppp cloaure ptiée secoediswitslt t he

appended clains are intended to cover all such

nodi ficati ons and changes as fall wthin the true

spi ri2. dhe sémicendveidi sveortimgdd cluinel,iwhessin dtdensiinatof fi® first switch

emc nductor for use with an

andct*egég%nsﬁtc% P e RSV RF PP Y hce (EAS) and radi o

frequency |dent|f| cation (RFED) marker, the

sem ¢ n ctor, c r|3|n a current receiving portion

whi ch’ BF%%‘C? WEifF seperiing & el 7 vhetsit the v megnory sets a
conﬁl!iﬂﬂiﬂhlﬁﬂaféaif 8t MAst BncAdf theLBSswBE arftt A€ becBR] &ihikp. of the

sem conductor such that a nultiplicity of functions

can be performed by the at |east one other portl on of

the s ti

oo 94; ”gﬁg E%I&ig(%rfaapct&pér&goﬁ]ﬁflg gd %%1?123 A g&glgregnethg Q(?xsd on Sglg% X can be set
durigg agiive |0pg‘@ﬁ@mfﬂhﬁrsemnducmr eah@candmprh@dazhﬁi Whed thmdeveﬂﬁs ina

v rtion su hat the nul tipl.ici
o B LG DR bl boBaler hie et Plotgh ForRlorfg feyconduction state
switch and a second switch operatively coupled to the
ortigon such that at | east one

curre t ecel g
t he ?)?%"E?‘}"g T aceding fndaimd, sthereindhe p?yéﬁrtcplﬁrqﬂyr modulates

at led$t$>ﬁ@bﬂﬂe HRO BwRdnaRH iR s8donliBEitgecond switch. 2. The
sem conductor according to claim1, wherein at |east

one of the first switch and the second swi tch incl udes
a presend&Rlohductor according to claim 1, wherein the current receiving-portion is a

front end portion comprising:

a source electrode;

a drain electrode;

a modulation impedance and a first diode both of which being operatively coupled to
the source electrode and to the drain electrode to form a parallel resonant inductive capacitive

(LC) circuit; and

11
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3. The sem conductor according to claim2, wherein the
preset nenory sets a conduction state of at |east one

w@Rooblos7888 r st switch and the second switch. 4.prPdmnes2005/041679
sem conduct or according to claim 3, wherein the

conduct i on aLe ¢ d actjv e on of

the sen B B3t BrSaRaDEaRrinL bty G Relso bRt b e Sl
forels\icagerit Sectifying (iQ@WwE" dovvn state by a power controller

havi ng nenory storage for storing the conduction

state. 5. The sem conductor according to claim4,

wher ei7n THGeRRWERductR AdoRlitgSth HRAY! #h&sn & i

the first switch uzgnd tr?elsggggnd s t cﬁn eéu%%ﬁtrec%%g‘gomon

furthergamppigesc @paciter whigh ﬁ@ﬂbleé frequenen mBchihg pfthe restrance frequency of
theGikbin S SIAANe

eron Spo&ﬁﬁﬁb Yﬂe%q@eglrcg Iog%lt irngeaéggtg)%:}r gpvghﬁ% ggcte}vgg gr;omathe antenna.

conpri a source
nndulatlon i npedance and a first diode both of which

bei ng ¢0 rativel -ou |l ed to the source el ectrode and
Lo t g oite i PhdiR D AGoRne 5 el | b Comoraat apems
electmilwgtléticell)cmpléd td me sérhiCondaétbeadidesigitdao &%&9@%&%@%mn the
er tlv C led to the drain electrode such that
enelrg?'ea“aé‘g?}? f{qﬂ?i‘n 18 fhFC g R gRE NS HOBION; fying circuit. 7.
The sem conduct or according to claim6, wherein the
current receiving portion further conprises a

capacft gk W?E@Fﬁdéaﬁbp@g atticle qurreillgncaE 4 8) ang rafiofrdyeency
K&&ﬂﬁgﬁ@pﬁgqﬁ¥ﬁ he front end portion to the

frequency of an int rro )ati on signal when received
fron1mh€mamaenna 8. The sem conductor according to

cl ai furt ant enna . .

el ec{Tlf1 %ennllala%ne ch tg@ E‘)‘h “glg tg‘ e bsing septigured g receive and
trarchandti egyerggl aﬁd)slgnatsetb e a@ﬂ;ﬂnef eHelsafiBhduclof hicRiafipgy and

signal from and to éhe current receiving portion. 9.

An i nt EgFeRt Eaeeng erd paitien disnoped ia the sevpicondugtng enct gondpured to
con@fehi -8 R 51EHIESHYottled BRMibA bERL bR iRy suglg% dm%lltlphmty of

conpr|3|ng an antenna; a sem conductor a
fungtisms pan hegperfhrnedriydhma leastrmae bherppridamiriog ueceitingand et@hansitting the

ene Qna Eﬁ@a‘iﬁh&m%ﬂﬂ dﬂﬁgmgl %tfeat %n% gg e.an.t enna, the

sem<co uctor 1 nclu ‘a Current I VI ng end
por t i ofirstsveipboperatively Mphé 0 the bttint Rceiting p6iGioh k@R the

Q. I cat t her | t f th
R et oS et s Bt e ana™ 7 "

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 to 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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formNER b REe hggnhﬁ.in a power down state by a power
controller having nenory storage for storing the
conduction state.12. The integrated marker according
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paral l el resonant inductive capacitive (LC) circuit;
and a second di ode operatively coupled to the drain

el ectrode such that the LC circuit fornms a current
rectifying circuit. 13. The integrated marker
according to claim 12, wherein the current receiving
portion further conprises a capacitor which enables
frequency matching of the resonance frequency of the
front end portion to the frequency of an interrogation
signal when received fromthe antenna.
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