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WO 2004/ 061762 PCT/ US2003/ 034921 A TAMPER- | NDI CATI NG
RFI D ANTENNA 5 TECHNI CAL FI ELD 10 The present
woneantizen rel ates to a tanper-indicating radi BCT/US2003/034921
frequency identification device nade of densified
nmetal powder and to a sticker including the sane
antenna. The present invention also relates to radio
frequency identification antenna made of densified
netal powder and to a sticker including the sane
ant enna. The presRTAMRPERHIHNDICATING REIDIANTENNA
nmet hods of indicating that a radi o frequency
identification antenna or sticker has 15 been
tanpered with. BACKGROUND OF THE | NVENTI ON Radi o
frequency identification technol ogy has becone w dely
used in virtually every industry, including
TEFER i gn, manufacturing, waste managenent,
cking, airline baggage reconciliation,
and 'Jfﬁeginemm 1h0d>ﬂt1ommla@e mem tampénirm%taﬁngysdie lﬁneqhmcprmibatification

up of t onent ans der a
deyge é‘ﬁde\/\gfl W toeasglgﬁ?r 13F1u3 @%mesan&nna The
pnt:sreﬁﬂ'!iﬁ{?&ﬁi@ﬁ ralﬁrrgla’t'elg %0 gﬁﬁ@fr@ chdy fi8nGkedkieR anteﬂ%ﬁé’é df¥densified

referred to as an integrated circuit or an electronic
methlgrosclei md erdstizkerdogbding th samerantenng.udhe present invention also

38 g o ARRR0S i B BB R e

bebRBhmpsid Witld transponder t hat does not contain its own
power supply is known as a passive tag, sticker or
| abel . The interrogator or reader contains a radio

BAER D, SR YeNVERGSAt ter and receiver), a

g element - an antenna.
PowRadénfleqlehey gicatiféicgien behwslegy hixcbecome syidelg @sedaindrirtually
the int errogﬁt or are achi eved  through nagnetic or

eVEIYdRESHRgRCING transpoptationomanpastuning, &agte managefpent, postal -

i
tchkﬁg USHn¥ b'ag%{é% rgdo%lg%laﬁgré %Hi ﬁe Rva}yStolg hﬁﬁ!{xgl%g&g} R RFD system

is madm]p ohihar cangponests, tha t@lsp@sd@wnﬂ almelnferrﬂgats»r pateeddr. The

esiegill pirouudpf & BroohdR 0P Sl bt e Ras ppirgly Somed to
asial GhtbiethiRd cacilbPad §18AFRANEARToNRRhi AGotiflessd@héde s@dtfhs an

retrieval of vehicle related data. The sticker
antenaps Hdreaepondenthat %éal%s ity ey poeersipplyi gensiabgtarkbattery, is know as

an@%%/ Jvent% E\Qh@e a ﬁ'gﬁ tl?art qgtgs 1{0'?% @gig r%%rl%voﬁ%évgeggﬁgﬁg ‘_ijsilgnown as

I'FCUI he su
a passive tag, stlcker or label The interrogator or reader contains a radio frequency

module (transmitter and receiver), a control unit and a coupling element - an antenna.
Power and data exchange between the transponder and the interrogator are achieved
through magnetic or electromagnetic fields.

An example of a radio frequency identification sticker is disclosed in U.S. Patent
No. 6,121,880 (Scott et al.), “Sticker Transponder for Use on Glass Surface.” This patent
discloses a sticker transponder adapted to be affixed to a glass surface, such as a vehicle
windshield, including a RFID transponder enabling the storage and retrieval of vehicle
related data. The sticker transponder comprises a flexible circuit substrate having an

antenna formed thereon and a transponder circuit disposed on the substrate and coupled to
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WD 2004/ 061762 PCT/ US2003/ 034921 the antenna. An
adhesive layer is coupled to a first surface of the

WO b@xiokl7e2 ci rcuit substrate. An indicia |ayerPCHUS2003/034921
coupled to a second surface of the flexible circuit
opposite fromthe first surface. The indicia |ayer

¢ FPsn An aeeTan s cpied fon ik Sirer 8 18 Rt S substrate
AfIglideRyéMs Baipleds aBselbi fetatd 6f GO MekidM ciRliitioPBosite from the

~glass surface. As a result, a proper inpedance match
firgieuvieem Thedndintadpyea campriseser sppecaprsmptiog indidia tube pringed thereon.

achi eved onl en,.the sticker.is.affjxed he al as
TR G Raspheal R Pplan e Fmsd i HEF alelichtfadsiPor he
glisek@dsR. [Asnaesiad, bipk@dtr ifpddagcaheR b¥fvekA YIRS antdid@ and the

rel ease |iner be|ngﬁselect|vely renovable to permt

trappROnges GReaH it 2chinyee Ak Whe the stigker ieadited tothroglassaysface. The
sti%l&!rftﬁﬁ%ﬂ&%ﬁﬁ&%&%?ﬂ% a &ﬁe%gyiiﬁerfafﬁ)zeﬁ% aﬁe”ﬁhgsqgé la%r, the
menory "naving a read-only portion and a

relegseVifniet Béihg sqdativeyrembnatdx endraitahe stickanpatspomddr e@be #fixed to
radio frequency identifjication |abel is disclosed in
thesghsspypiese athedrngeensier sauipitheripelades simemeorny hayipges read-only

pottiti eﬁﬁ%{)&&vﬁéﬁ%%oﬁ{o%quency I dentification Label."

This publicatio I scl oses a | abel which may incl ude
RFI Dcompieot stasapdr mdicatpgradio fieduenguidestifi¢ation hebeRisldi3closed

. ts. t t k 15 | d . truct ed
in PP i R0 7 Ao o TR R iF SRy Figguency
IdériTRelior B&Ye].” CRHIs PdblicatioRdisSlug allii whichi fafRERAS REID

when the |abel is tanpered. In one enbodi nent,

cogpragitbandehiamper adksaoupled e thedFIDagomnonents.c kh¢ teomer trpek

4sh$\g§%%, %Iglés‘ﬁ?lc n%gl?)é%? d srt}ucﬁgl% ﬁ%ﬁ&éﬁ%@§ pgtﬁa%ddf%%rglg%{‘{g% tamper rack

a or exa renova

- can bt ésrined Ftich R iDis daaiiged e/hts tHetybel & tainperdetle il ofFembodiment,

capabi lity and detect when the tanmper track (102) has
adbesigrecharagieriatienritthe tamnes Baek (AR are Adantechioibrenksapgitdhe tamper
, : i.ye b Lt
TR Bt SRR ke ) St AR Sl g
coinponlentagey retain miciicRE icappbiléyaed derget vaiskMidddn@er ik (102) has
| NVENTI 25. One, aspe f the present jnvention
be (PERSS 3 EIARSE] o R, PG A Re UG el the RFID
cap Iy Iof kA FID cROnehts nldyebe! @ebR Al WIRAUBS GYnper track is damaged,
I denfification device conprises: a substrate

indipatingdamperingf i r st nmmj or surface and a second maj or
surface opposite the first major surface; and a radio

SIFM AM%THEFN\;EWIQH antenna attached to the first
TH

Or surface of the substrate, where said antenna
conriesspect efithe fprasentnivy&ltiop pralddes al tampereinficefigy radib B€uency

idgmn;gigatd iéq\'tzi' i ;atV}ch g‘@gsngg?r\iéggénggp e{@é%lgégiﬁ)g%telvﬁz ccr)r%g}iges: a substrate

including a first major surface and a second major surface opposite the first major surface;

and a radio frequency identification antenna attached to the first major surface of the
substrate, where said antenna comprises densified metal powder. In one preferred
embodiment of the above tamper-indicating radio frequency identification device, the
antenna responds to a signal, and after the tamper-indicating radio frequency identification
antenna is bent equal to or less than a radius of 25 mm, the tamper-indicating radio

frequency identification antenna does not respond to the signal.
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antenna responds to a signal, and after the
tanper-indicating radio frequency identification
wa@npaoe6er6t s bent equal to or |ess than a radi UBCDUSRB3/034921
mm the tanper-indicating radio frequency
identification antenna does not respond to the signal.
-2 004/ 061&5 PCT/ US2003/ 034921 Anot her _aspect of
t he AEPSChYERE PERCT MoNARHER P?Vf‘gfﬁ-ﬂé?ml"ﬁdfl@ﬁ? fgadio
fregBiy iAERTIENGY stlHENTHe! 18BPOMdRbifgRHi0 fldfiency identification
tanpér-indicating radi o frequency identification
stigker ckmprisesnp substrgte incladihg o fiastandjordunidcagnda secord majgrenrface
sur.face.and a second | or..surface . site the firs
orpiisARE AR efr SRR RE i Moy i RREGHOR rtfpaithed to
théfitse MAfor ahtfaeTdhd ubbtrdtaniidre Sdid BieMia CoiprRcSd&isifieddanetal
substrate, where said antenna conprises densified

powvees [a firpignksaratedscifcnit gttaghed ée)thetaatenai;rand jatfirsit layes 1of gdhesive
: fi d | ye .
o 0t o P PP 5L s B i
radib frequérpmdentifioaki shadtickey, the adieand re8pbIRIVEY a signal, and after the
identificatign sticker, the antenna responds to a
targpgyriaflicatneragiopiggauenry identitsation priprts heptcgenl o or less than a
i [ 3 .
P SR A AR RE Ry o o
respadd o thesgnehcy i dentification antenna does not
respond to the signal. Another aspect of the. present
| O 1ot P L P RBUUGE PIOTER 4P PLAROGRng that a
radid $eQuddcO G ati HeMckdriHad bb@tadb el € ThE aRIRRARDBmprises the steps
tanpered. The nethod conprises the steps of. _
ofzatteglein ndarapardngientingradiodraqnenayadensificaiéepuaioker to a first surface,
o R SO e B TR e B s
inQtidifig & firstaadjor Jusfase aml Ssdoshd Abpr shifiide Wphbodteand fifss hlaLor surface;
maj or, surface and a second major surface opposite the
and pragio ﬁrgﬂgqncg idensifigationpatenga pltanbed £ @a é@ﬁg@,aj or surface of the
sui)s‘ilﬁ , Whie{“eastaicﬂihté}ﬁﬁ%gﬁll?ri?éstd%gﬁﬁgd hﬁtatl ngaérf g 'f‘rﬂ%tgérated circuit
surtace of the substrate, ere sal d antéenna
attechep ité fesinthans; didedisEbydr of editsive agtadliedso thersubgraad; aending a

.circujt attached to the antenna; .and. a first |ayer of .
sighaadhs et FEteimE GG HaeY FRPCEiaR it arasged o th firs
suFh@ dlcetvthd PRsPARP &or thE hg@hhd) %Iﬁ&%%t}fert%ﬁt'&[lﬁbﬁcating radio

identification sticker attached to the first surface;
frequensiyvilenjifigatiasyicherdrdm tha fisesvafacerand sendemgihi signahie the

t anpek.-.i.ndi cat i r adi. f.reqguency identification
torg R e i e Sieker gt e e iegpge from
thd antérh@. Tk anPprefdrivdicadbiimgent aflihe abbROMeMey, the removing step

identification sticker and not receiving a response

coppgpgs hepding fhcstamper-indicating pdig BequsacidselifiGrtian apenpaess than
g renmovi ng step 25 conprises bendi ng
Or? eyﬁéggg?g%ﬁgﬁggPing radi o frequency identification
ant &fetandthasaspévanf the present invention provides an alternative method of

indicating a radio frequency identification sticker has been tampered. This method
comprises the steps of: attaching a tamper-indicating radio frequency identification sticker
to a first surface, where the tamper-indicating radio frequency identification sticker,
comprises: a substrate including a first major surface and a second major surface opposite

the first major surface; and a radio frequency identification antenna attached to the first
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or equal to a radius of 25 nm Yet another aspect of

the present invention provides an alternative nethod
wo@Roodiosdszat i ng a radi o frequency identifi catiPOI/US2003/034921

sticker has been tanpered. This nethod conprises the

steps of. attaching a tanper-indicati ng radi o

frequency identification sticker 30 to a first

masqrrsp@fa%e Sitheribsirne: VhsFS é?lduaHETF“&%\F?fW@“Sfeé émlfﬁdetaatéwder a
f1r$tﬁ1§P%ﬂg{eH%ﬁgbl? Brebhb & Kfthe aneRiREhe ﬁ%rst%}%&‘ BELA J@Eﬁe attached to the

Irst nmmjor surface and a ‘secon
sulsstafea e aaping i first resik@nded inshe aigrona; bandirgctbe tzam;oi:randleaﬂmg radio

freque entifj ant en attache o the fi
e SO ST ASS kBt (R0 SRS 03 Ty o7 Syt Al epring a
sedonf r&RSIcE @ﬂ fre MRRNS 128 1sthi SRt BRARKE ARPFdsRBMCE 6k fah@fina.

metal powder; a first integrated circuit attached to

t he Aaothen n@ecmfdhapmsmun\deaym profidgs| h@@h@realtamaaw @@thpd of

o SRS b FEL RS st Do

combASHIERE MepsdsinhttdchBata t@ﬁp@ﬂ—lhﬂié@tﬁné Rdh fr&i@Rne/ idestidlatibe sticker
a radius of 25 mm and neasuring a 5 second resjstance

to p first erfangt Whers thmtnprafsmdilcgﬁég radifiequeacy jdestification sticker,
co%xﬁr;iéeé!; ?Q&o%trgtfe 1}1&1%13?5?1@ es _]% no?%gere £nacf’%:’ &%Sﬁc% go& Qﬁrf?rl]ce C?pposne

I nvention er na
theofirst najdk e@fdcegaral atﬁdicﬂfréq’ueﬁnmﬂa)fclﬁddﬁﬁﬁ bifiteie dt@aohed to the first
sticker has been tanpered. This nethod on ses. the
majeresysfags of the pubsHalyg™ ngerpéwﬂ@mqnﬂ@ PRIBPHSTS iR metal powder; a

flrgtrlﬁtg%l%ﬂ:ﬁ%lﬂcgﬁ Bth k& 8 ih@RnRhh L gag %ré% 18yek bf 8dheSive hR&®ied to the

wher tanper-indicating r uency
substite infepgaingarfist ¢oankeet]vityOn d‘lmqmmrmesbendlr@ub@ tangee-indicating

.n¢ludi ng.a f.irst ' f
radifi e dien] ifhotibb Ron ek PSR RUGF p SEEN' S AT and o
mdab @b e ohdedHduttiGatih e AR MRt 3 loeh ﬂﬁnttl‘ib tiR€cdndusivity of
maj or surface of the substrate, where said antenna

th@:@’mﬂlases densified netal povvder a first integrated

ci r %o‘the?ta% (ﬁqgé grets%lﬁ 1%58 ?ﬂg y@t drlofit allteq}{z?tigve?‘é?thod of

adhésive AtH measurl

1ndiﬂ1’nﬁhgQtrhdﬁbtﬁequmdyh&erﬂiﬁc&ﬂib’rﬁsuchm ibgert tagnpered. This method
t anper - i ndi catlng 15 radi o frequency fcgentlflcatl
cogprisaedhe plersoli Akaching aetawaPr-mélcat%@% eftveney igmtifigagion sticker

to H‘f léﬁllfﬂ;% heI%Qﬁ@ﬁg‘lp%Pﬂfa%éh %Hd)(o FrBqdeh ?y alhentRiohRatker,

ower an t I'rst con ctivity o he ant enna.
compusetsen smuetctmdﬁdmga fivsteszgot surfaveatd mWCpncbmamsm;fme opposite
ot her al &er nat hod o

oo gt ains ot areniid 3 Gath brienicides Htaoh sl te fir

ma{ﬁ_ B shirfaBd Hafe EhsEaRPvheRSaldRBtehh e BSmpHises AbhGdH MetaBpowder; a
anper-indicatin C%gr adi o frequency identification

flrsttmt@gl@ted cirguij aftpohed tasihefanicana; wné pdirstHayer of adhesive attached to the
sué%ng S rg%eapuq{n%%t s\gcon?igétwnfy I earﬁ?éﬁna d&{ﬁh tﬁ(,ﬁ{am%r-mdlcatm g

radio frequency identification sticker less than or equal to a radius of 25 mm; and
measuring a second conductivity that indicates that the antenna is nonconductive.

Another aspect of the present invention provides another alternative method of
indicating a radio frequency identification sticker has been tampered. This method
comprises the steps of: attaching a tamper-indicating radio frequency identification sticker

to a first surface, where the tamper-indicating radio frequency identification sticker,
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conprises: a substrate including a first major surface
and a second nmj or surface opposite the first major
waotaces2 and a radi o frequency identificati onPERUSIINR034921
attached to the first major surface of the substrate,
where said antenna conprises densified netal powder; a
compibs P ke € o SRR AR b S cpposic
t éﬁi@%%}%} ELgfa{EEa«ﬁfdra' Riofrdd Eﬁﬁy 1@&({&}&%{1613’ hﬂté(nﬂarhtttabl?ed to the first
ant en ending the ta er-indicating radio
mdjoresgrieceoyt thcdmhstrate;:wah@re naid aniekes comprises Hensiftrd mefabpowder; a
. a.radiug of .25 n measur i
fird iRigelER sy RvDes e aleans g oh TG Bfhepiye atached to the
sub¥Rafe DTt HE tanfiR@LiAEEatASRAED fféﬁuéﬂé? 1&Hr@1$1@£ﬁori fieRAtIeRhan or
provi des anot her  alternative nethod 30 indicating
eq@al teal raslivisrad @8 ewmy andifenming acladters i thiecrk@P fregyensgadentification
ant ered. This nmethod conprises the steps of.
3{"3 ching a tanper-indicating radio frequency
i derofHe€ adpeOibishe piesent itventior prosides bidthaaltematvemethed of

tanper-indicating radio frequency identification
indjgqtipg @radio frequsneyddgntificram suckerliss bersy tewpersd. The method

S . r

coﬁlﬁ S t@e:%e 3)f n%{%gpﬁ‘gt&??%@% 1ggfggtglln€raﬁio %équ?ﬂé ?eﬁ%ﬁ%ﬁ&? sticker

to 8 firdt amdiceawhlera thieadmexf-rrﬂcpaang yadialfreduiche e Alentficagioh emi@r
attached to the fjrst Qr surface of the substrate,

COTRES: & SRYUralfR iR n%a.%%t & SYEiASs Fdearerthmalos fkrce opposite

the fnrsﬁltnajo[“ Laecal &1 acf'nrsf:féﬁfo ﬁ&{u@ﬁaﬁﬂeﬁtﬁléaﬂgn ARE RN RiacBio the
first layer of adhesive attached to the 5 substrate;

flrbemjmrﬁglrﬁatmoftthﬁpldqstrawdwhamsmg anteha compiigee densified metal powder;

a fis&elgttglgf %actér:ﬁ:g{t] ]ag%).clrlhgggo gle {198 ?agse%{ldtiﬁ%lé%geéf cgrc%itra?tg(i:h%a to the
substa ety GRen thel@iabhd intebirated cir@fit @MRised N O aRSMES tn®A first layer
the present invention provides another alternative

of pdheriyg agirched irithe substigites sengdinga siged de Hieyampamindicpiéng jadie
fregﬁlén%g %e%nlaﬁ ?tb%%ﬁcft&%%l%q to Il{«lzeﬁ ?t?ge }chf\gffgﬁ kess§§nstel?ﬁ>m the

er-i n
firdt rae@uemmd thel egtiond iaatehna membvmg( dre taﬂnperamﬂmaﬁrtg diof faamency
rethetag%er-l di cat | ralofre uenc

idqnggﬁqqofnl stigksr I%{he sty sur a% ngthe s %er tamper-indicating

radi® ﬁlegﬁjéneﬁ 1cﬁn{1f15§tfonr§ﬁbl%'r Mrlfe@éiﬁngﬁ%g%aﬁﬁ&ﬁrﬂﬁle §E?:bﬁ’<{ antenna and
surf opposite first mmjof surface; and a first

not Edﬁmngraerq&p@nswfroméhﬂ fifst eateiren ant enna attached to the
first or surf ce of . the substrate, where said .
it SR avmsd LaBE Hn P EntorE Rl TS puslst fudhBhine ragio

frelyérRY i dn€ifi c4ti onGdickera tithe @4t BkrliAdit dtthgaAdie TR et yS @6Rifidation
integrated circuit attached to the substrate, where

stigkes cermpised: 4 MbsGata incinding e first magwsRIfacesand asseebimajor surface
op?ﬁ%t@éﬁ?ab 1;[591[111?3 of s@ﬂgdr; vgia&é?lgel su%gtlrzﬁ? ﬁes%EXEd‘hﬂotlﬁﬁﬁeg%ﬁp consisting
of bapepend triaﬁlaﬁtth:{tgzrd‘ @démt about 10% compressible, and where the materials
that are at least 10% compressible are selected from the group consisting of microporous
materials, nonwoven materials and woven materials; and a radio frequency identification
loop antenna attached to the first major surface of the substrate, where said antenna

comprises densified metal powder, where the densified metal powder is selected from the

group consisting of copper, tin, lead, silver, gold, platinum, aluminum, nickel, iron, steel,
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frequency identification sticker attached to the first

surface; receiving a response fromthe first antenna
war@4bgesecond ant enna; renovi ng the tanper - i Pdi/Us10051034921

radi o frequency 20 identification sticker fromthe

first surface; sending the signal to the

tanper-indicating  radio frag]guency i dentification

zingrand|allpys 3 OrBURAPPH RO gAY hers Bl POREUETEpprises metal

paffi& ﬁleaﬁg%e hérfe§, Ob¥dn'ss), aﬁdg)% RS, Fir @ MibAsel iclrslit attached
ant enna. Anot her aspect oOf th resent 1 nvention

to thecwictas; adtadirpelnydrvdadiatsivegttactotidao tiersatisteate ywhere the antenna

i dentification sticker. The _.tanper-indicating radio .
respP IR O SHL S P EISTAIED Bretep B8 B s O e iR iiieating radio
freﬁﬁ&&‘;ﬁé&ﬁiﬂc%ﬂ@icﬁ&, gnd Whet faﬁ@i @k ta%hﬁefrfiﬁcﬁca&ﬂl‘é r&did %’fé@ﬁ&xcy

~maj of surface opposite the first major surface, where
idempiéicatifnsstickierds bentsqiad do evlety than phequgh wugradivs of 29 g, the

of paper..and.materials.that are at |east about %, .
oSG ROt Rt e 084 2oibad e signa
andl mntel@%(ocsmgngeg&q'k&hﬁe &HaeisSR) ORI the Ankdaeydr oup

consi sting of mcroporous nmaterials, nonwoven

mat efat anetherragpead & e piesent igyention provadesadipdioffreggeraycy
1 i fi ion . . . .firs
iadp B SR 1 Rt B AR AR B A el Shubstrae
indtwdipg b $iest natgorssutfaedlandes scombmeipr sunfdvefoppbdie thkefist fuafd surface;

net al, powder i s selected fromthe group consistjng of
and g ?,%eﬂvwcy Fi@&&ﬁ%t}qn\?@?%nn@ aitaehedh [oxlhe AGFHhmaipT i iacnet the

Bl yhelel A antdiff comprists WehaA0ARBE 6% der.

. PCT/ USZSOS/ 03a4921 C‘z’ﬁnﬁg aS\régnaﬁ?oys aﬁd c%rrbi nati ons

t hergaf e . '

par (181 2P WS aplr B crROYRE o PRI 5 Sor Bl the
acquohpdngihpairawings mst the deegipdte teloivt Qthdr fedttu@s hubiectd, and he

antenna; and a first. |layer of adhesjve attached to the
adaniages gf the 1pyrafign P bs AR fromyds Jrersipfign and Srgﬂwamgsy and from
theS@hinsd di stance greater than 15 cmfromthe

tanper-indicating radio 5 frequency identification

sticker, and where after the tanper-indicating radio

frequency identification sticker is bent equal to or
BRIEFDESERIFFTIOMNOBTHHODRAWINGS of 25 nm the

ta -indi cating radio _frequency identificatio

ant é’r%?s%tsmmlgp Rits: éuq@gﬁh@%ﬁéwa refgiRace futhe appended
FightS WRreS O dARfurd i CRGEH S NRE nhuferdRithdbughdi ¢hd @veral

‘the naked eye. Yet another aspect of the present
vigwsy emd berei: ovi des a radi o frequency 10 identification
antenna. The radi o frequency identification antenna
conpligwse $ is atopuiset vhdme embmlimentg aaadio fefuenejy ddentification
surface and a second major surface opposite the first
W&j°or surface; and a radio frequency identification

antenna attached to the first major surface of the
subdtiguwe & is punpriacw af ensemledimeriatsrinmper-igdisating dio frequency

ide‘ﬁﬁh@ﬁticﬁos‘f‘igﬁér'including the device of Figure 1;

de

Figure 3a is cross-sectional view of the tamper-indicating radio frequency

identification sticker of Figure 2 taken along line 3 in Figure 2;

Figure 3b is cross-sectional view of another embodiment of the tamper-indicating

radio frequency identification sticker taken along line 3 in Figure 2;
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The details of one or nore enbodi nents of the

invention are set forth in the 15 acconpanyi ng
waele@miosgs2 and t he description bel ow. O her feaP@r/@s2003/034921

obj ects, and advantages of the invention' will be

apparent fromthe description and draw ngs, and from

the ¢l ai BRI EF DESCR| PTI OF THE 0 The

ot oSBT R HOPoRCUPRA V8 1S FERDEEH B dadip EIFauency
idéRIRAGALQicker 48 lﬁ@@edf) fey toFd QifaBS and"ﬁ"g &R of tﬂé%tlcker is bent at

structure is referred o by like nunerals throughout
ampiasBeyveral views, and wherein: Figure 1 is a top

vi ew of one enbodi ment of a radio frequency
i derfigre dhtis cxmss shembnz& V1e3r50ﬂ-'lhg tangpe2-indicatingapdiv if@guaicy

enbodj a tanper cating radio frequency
O isadat kP glrre ke norraqﬂrrﬁ Sticker la6pict agrdips Bu fiken along
link:4bfih $4he 68 1S cross-sectional view of the
tanper-lndlcatlng radi o frequency identification
sti cli'igl[r Gl ifd GEEsRibA S vRb PRI 1V§ ﬁrt% iRt St e tamper-
Fi gur 5b°i's" Cross-sectional view o ReY
indirdrog) ragiotireghendyd démifioation nﬁkaahkmgalo@hmeaﬁ inOF1gure 2;
frequency identification sticker taken along line 3 in
Fi gWigure 5bida Wos2 MHibRA M Tk o PAabinepARNER4RARR o ditb W he
4a is cross-sectional view of the t agﬁer -indicati nlg.
tamperrigdicating radioyireayeney idpriification sfiqkekiakemglory lug & ipFigure 2;
applied to a surface and a portion of the sticker is
bentFigure 6a iy fampugemf theitgyupes-indicitingoadiodrasmendyddentification

s Plenkfy SRR b E R moggéﬁorgﬁaprﬁ?faﬂ of the

stl ent . at di us en al on li.ne
fﬁ( P 6B ad0b Hieinianaler &haEinsudieaRpendaicotitide
frs'ﬁﬂeriﬂyﬁ&érﬁﬁfchﬂ& SR TE Rie a@ﬁeﬁ@a&&%ﬁ%d fod| bﬁﬁw ng
radi o frequency identification sticker taken aladng
line 5 in Figure 2; Figure 5b is a cross-sectiona
vi ew of anot her aIternatlve enbodi nrent of the 10
R i e i dentification

' gure 2; Figure 6a is
at d:bgute émlm‘tratd’s e)nb @fﬁfﬁted enabadahem@f haadio fieteeide idsntification

“ 5 Id?%rﬁ%i@ '?}nbﬁﬁlgf gnglf:%:; { gllﬁgldrese a gl?bs\tlrnattehmt Dv%lc%%gsg If1\1/set major
surface 16 and a second major surface 18 opposite the first major surface (shown in Figure
3a). The substrate 14 is preferably a compressible material. As used herein, compressible
means that a substrate reduces in its dimension parallel to an applied pressure and that the
total volume of the substrate is also reduced by a similar amount. When used herein as a
quantitative measure, X % compressible means that the dimension of a substrate measured
parallel to an applied pressure of 30 MPa is [(100-X)/100] times its dimension in this
direction at 0.07 MPa and the total volume of the substrate at 30 MPa is [(100-X)/100]
times its volume at 0.07 MPa. If the dimension change in the direction of the applied
pressure and the volume change yield different values of X, then the smaller X of the two
values is used to define the quantitative compressibility of the material. Preferably,
following release of an applied pressure, substrates 14 still show dimension and volume

changes of at least 10%, more preferably they show dimension and volume changes that
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Figure 6b a top view of another enbodi nent of a

tanper-indicating radio frequency identification
wa@teoglerieni t h t he adhesive |ayer renoved for cP@r/ivs3003/034921

15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Figure 1

illustrates one preferred enbodi nent of a radi o

frequency identification RFI V. 10. The RFI D
areitJehsk 0% of fiRirest @%@B%seblgwbiwﬂﬂﬁ g<Ang pogt peferably
thefAhthtaisd HhiefiGifn 384 90HnR REERY thallBieOf 189 TPRr 1 t

pos?JQH?% ?lrst na?%r %&%?ace €=shown in Flgur%ﬂgg

coﬁx@)essﬂfﬂﬂey schivsted at 80 MPai s pr ef er abI y a conpressible

As d , i bl
S ub?{rq g}iaglyl, él&:ﬁ[sfgtg 1 ﬁg g Ee Bf PAERE glbcﬁco&lg?rgﬁs@ i f)lé)lléﬁnd non-fibrous
mARRAd %1M1§§&6§@m§ﬁ?fa&tﬁ@d fFA8 syrtRdtR! or hatuwATE; (%ccuirfh% polymers or

substrate is also reduced by a simlar anount.

) cow@mtlhmrtémom&atabmfams o%thcm;uhﬁmrl@clud@ %nwovens mcludmg

neans S
g R S Tp T Sens Hhwo g FE g Rl ba (S SbyBhSieor spun
1ac{e(p1:&£éss>é)s [ vk&fEh 2t BB fatirfes dnBRBHNEY) fd)aﬁlnst (preFerdblydipegetil @dhms)
07 MPa and the total volume of the subsirate at

anéexmnéed yeby, audwrhy aquarised ofpast flb@mvol ume at 0.07 MPa.
If tf’gg%qu g eéﬂefé?reﬁgﬁ%%?&he Ll ume C 6f Q&Beﬁ éﬁﬁtable including,

sure a
budncﬁtflﬂm&mlt toyViarhf @apeaf stafjonthepapely eopleﬂpdper fDKteDf)apeln enetmsprint,
values. js used to . define the quantitative

Ca@éWﬁ]F’efgkjiebﬁtP?kt yrlaﬁns PRPRePEFIRIEN Papefse PEiek praducts such as pulp board
|
angl_ %elsl?%i@lf %lt&ﬁﬁ%ﬁﬁe fay 2y BE nPHE b'y%l&ﬁse%@&gs%s antl %&}f &ﬁlﬁﬁ"ﬂ fillers,

on and vol une changes of
Slﬂl@@enﬂsomgmnsedwsmndmlmW addiéyes sk nowin malhgsm?kﬂéﬂﬂcﬂn the art.

h t.ha /0
SuSeHTF et D o8 sote e SO G R R pessbto psp Yidh arious
firgMePieB&dalidl drincstlaser ved at 30 MPa, and nost
preferably they maintain dinmension and volune chan

t hatSuiiplle apnyevestsubgraigsgran idudeapembianesofiosalsi Btps §» “such as,
%Z)‘I’ glltﬁitﬁ a%ogpnqemﬁra % éfn?rgh oroﬁyﬁ)ﬁ hnoh a%é%dl mgﬁge

reSSI OUS an
mermlmaﬁesahr&l themzﬂltydnmeﬂ bhm trnsitibaataterats (TIPSH, szymmmet described

in Qe b oo Lapbandt AET St Wus i GhisstpHrUSR Arer G iled
mle Mb\ﬁ@ %térﬁ?%@i;ﬂ@n%lﬁ?f %\(a{lﬁﬁleefﬁgn W@E@ﬂstﬁ&nmﬁﬁ&%h PA, under

vens nade own fiber, spun bond or Spun
thet am@ clmsxgume"&;slimo\’k‘esiirm descnibed by.ihs megufapturdsas aesmensionally

amns r.eferably open-cel.l nde webs.,.
s P bBEE s T BTSSP EaRet B P P E Mg dreToding o
noR!aBfRveeles MRBWItR6E %1 iRNdhany Aci@ing 4f papers are
sui tabl e, including, o

Suitable substrate materials may be fibrous and fiber-like materials including silk
and cellulosic or lignocellulosic materials, such as for example, flax, hemp, cotton, jute, or
synthetic cellulosic or lignocellulosic materials such as rayon.

Suitable substrates can be made from a variety of polymers, including
thermoplastic, thermoset, elastomeric, and crosslinked polymers. Examples of suitable

polymers include polyamides, polyurethanes, polyolefins (e.g., polyethylene and
polypropylene), polystyrene, polycarbonate, polyethers, polyvinylchloride, silicones,
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but not limted to, kraft paper, stationery paper,
copi er paper, filter paper, newsprint, cardstock,

wo edod®61761 ock, printing paper, specialty paperBCT/pS®es/034921
products such as pulp board and the like. Suitable
papers nay be made by vari ous processes and may

contain fil |ng nts gnent s, yes
lugpppolianers A Sy EanesenRABAC o be Lo kT e@&fﬂi u?ﬂﬁ%lf%f?ﬁ?
po%e‘%ylahaah@ab@@@&ﬁ&nms%@@ endered or o

non- cal endered, processed to provide various finishes

and Hd@t@dlo@rmundu@seacﬂens@pd alsrad pnwdwiaﬁm 18uide dansied metal
such

PO%’@?r bG8 T 3 R Pl P 1 hRieE oo Plobs i B ensitiea
dﬁ)wdef RiyelCiagy bOR hy8fattern. MRRHLAORA DS dendidd@e@Bbdwder layer 12
uce asetran5|t|on materials (TIPS), which are

is ﬂ)@g}@d p@él@p substrate by &t legsh one pohe napthory taght trld.S. Patent Application

par t] C@%z %@egﬁ%{hr%a?é%%gggg HO?I}Q cet v% (Telrcults Us1nrg Pov&irdlered Metals,

“ (Koslkdnatilkeetf al.9i1BP6n | Seiptstnbirek), 2601 ttli&éﬂt@ehy oPAhidhrislBéreby
. the trade designation Teslin. Teslin is described by,
inGorROTHigH B ARETFRES. aRd WAICH hEProMERH Y Jhe agpighgeof the present invention.

To%hﬁl‘i’zlrf‘zfe'aﬁ legé’tstﬁlg’ Iffﬂggé &Qﬂogyﬁescﬁg&pﬁl’ thd a P]Fc% ot thé1 déR%ed

of its welght inc Ing a non-abrasive er ‘an
mamltm“ﬁlﬁ%agér 12 is formbadrom thesibsttated 4diyra mﬁElpBwtdsmlbrbeess First, a

strate materi al fibrous an ber-
R SO L i Qe ORI e b Sgond & Captue process
st |19§Qf&ﬁeﬁ'b9%bﬁly@ RedsdteYo tw&‘f chb@ | Poﬁm(ﬁsubgthﬁé( with a

TTL) cotton, ute, or synt hetic ce ul osic or
hyfiaghopeess with gidie hastieg prajestionsct rage perions aginst afplaten. The

prcISQ' %%Fo‘ilg I%Ir: g% a% aﬁlaﬁgd P’gpsr dlIcreo ma?[e 3 zfy}ey %iio CL g? glﬁé In?eérﬁ pgﬁvéler 12 in

tha:plaﬁcséﬂ th eLdasﬁatlewzce ISy Iﬁﬁaﬂﬂh@ﬁb@fnwﬁihé(ﬂ@{t@ theXfle and thereby .
ymers include pol yam des, yur et hanes,

1mB@l‘%¢dPé‘f“ft Ocﬂ@egcommvtmmuéﬁéat@% Beriys fapsapstie ptep, the
{
o SR P RS AANE R Sh GRS gy sy e susire

14P@Tﬂ¢ﬂ20@8ﬁl@¢%ﬂcomﬂ)mﬂr®mﬂt8}dﬂeﬂm ,prq;edtmmkefmmmncaptured. The

P w S igng oS o SN B BTN POASSLHfSyBAL DL S will vary
wﬂﬁy lde nli g thel dicthy ﬁ%%al%o%&% 'sélb&gd m’rtu@!: 1@1‘%@%’(&1'&%@& dofnposition,

ensified netal = powder | ayer in Figure 1 1is
as iWIell @s theapreperties of thasubsiraie afateridlo ESpmpH@wé@ﬁepressm and application

tin%% QEJ) t%g rseﬁecge & {a rl}l@ﬁtialil ga&ly r%%(lgplzga é)lreflrarawgrnéilfgtggtte e&arl]ﬁage to
thef Smfom%ie o, suble a§mbﬁinrga$/ﬁpmg Bﬁcldlmgsﬂihswﬂﬁhgoér deBGmﬁBiﬂYg)dS

in US, Patent A? plication_ Serial
: Pr?fglrﬂgbfzthza@aten NEnHB@ined Al MmneERtEs et aerh—@é i¢.@ind the die or

at a4 8e 2R %Bﬁgn%f ﬁl e, are maintained at a temperature between 20 and 250
°C, preferably between 20 and 200°C. Useful processing pressure is in the range of 20

MPa to 400 MPa, and pressure is maintained for up to 300 seconds. Preferably, the platen
and the die are maintained at about 20 to 25°C, and a pressure between about 35 MPa and
200 MPa is maintained for no more than about 60 seconds.

Third, the residual, unadhered metal powder composition that is uncaptured may

optionally be substantially removed from the substrate by a variety of conventional
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(Koskenmaki et al.), filed on) Septenber 10, 2001,
the entirety of which is hereby incorporated by
wo edoeeriée, and which is co-owned by the assi grerUS$003/034921
the present invention. 10 To summarize at |east one
of these nethods described in this application, the

i ed taI r.layer 12 is fqrnmed on the
“@E‘?@‘ i ‘f PE b ‘@C%‘f%pwla%elé»é%mfw& Slowigg, gravity,

a H&iu@'wa&l?%@%uﬁﬂﬂ@@&h&h@ﬁbﬂsﬁh&@&os' ted onto the
ISubstrate 14. Second, a capture process step is

erf
ol i RS O 08, 1 R Jbinpof £4c88d BRUIEE iy hen applieq with
platerdite tifespatiom gfdepsifitd atesal powded leyepdmto daﬁm@ghe patena
@E‘Eﬂ%’n The 5 proj ections of die are shaped
Pr%e this,d vegrpé%ceﬁ%\%@ ngreasss ihg '11411@@0%@{ the paamép the
I

subdkale Eﬁ%ﬂgﬁ?%ﬂﬂie AP ROR doRliferl: THOXodl RSy 1R applied
as pydwdelic prossuos iahd optiorally lbat acawetlclar mllamwervg ehbugg may be

.capture.ste t he apt.ured. net a ovvd psition
sirfgp RO e S BTG S R eBey o oy RERerey
makfalsoY drfplbiel Fresrad tlﬁ%ﬁéaﬁ%ﬁ%@?ﬁswr@ rbr%ﬁysbedéi‘nﬁlbf‘ed alone to

prOJectlons remal NS uncap tured. The processi ng
aceqswielish idepsification Wlthoehme@pphqanen phe tsmond ofessigns iI‘hq: depsification

st ] oeiiEhed B fonintBplprotis LBy Yo TBERE: AP cfiupteris catendar

rolt) ahosidne@n a soRiBativel Aonds of e ItaORESd dreSepdndiieBeat process using,
substrate material . Terrper atures, pressures and
forgxamplea g ibyfrautic pregs. arbumal PEMiCEP BT R PIAR L asanicdIory,

Déﬁ]s i i FEme AR R &ﬁiﬁéﬁph%flaké AivadeEn caﬁﬁ%%s% tt??%etﬁetﬂ Svith such

strate 14, suc ting, warping,
hlgh prsstseras mlga,t tlmrmelbabpmpdss arg me2barRedlygombd yogethee Vgxiyaighﬂy, to the
mai nt ai n enperature 50 an
poifh G ogIe ope el ST cr DS ol oA o4eS. i Bpfintered or
anfidafd. are maintai ned at a tenperature between 20 and
250 C, preferably between 20 and 200C. Usef ul

pr oggg Eéégurgr 1R theSddnQiflchGod RU9R an)utzﬁ) o Jdut 980 MPa,
0 I\él 0

MPa, and pressSure Is naintalne rup t seconds.
pr@cleblera@bmyﬁO MPe tpRoQd BPa. dabsificatich & tiaxrse prmsurtsals renduwted at

about 20 to 25C [ess betvvee bout
teTpRFANESS St96n Apsut ?Q“acﬂm %‘?’%Ogﬁn@ayer%ly g Ao C it Rsgferably
abSRABDLS to e-tll}?)‘uf TjSO hewiiRS: %ﬁ% ion Hﬁ&ﬂ&esroﬁg:e%f f]’el[n;ﬂ 1‘3@ Chergy such

conp03|t|on that i s uncaptured optlona
as glitasoran eieagy, }dlﬁf@'ﬂmvtemmnamam@as mmfsftbeqirefehyd a variety

ﬁ%g%’enttr i th%{ és;ﬁgﬁfn\é’\l‘?e%dﬁ%lﬁ OGl?ghea]?ﬁB éJgZOO 1 I%LS‘rtratg'd in Figure

1 Hé'vﬂlg%tdoﬁﬂucd% uiSdial Hatteddl ST\ WekGfieDmaM Wder%ﬂé?@&ih\é@atbn the first
and suitable conbinations thereof. Fourth

majerrsgrfags Hyofdhe sehptiais he form of a second pr essure is
then applied with
The metal powder composition used to make the densified metal powder layer 12

described above preferably includes finely divided metal particles. The metal particles
suitable for use in the metal powder composition include copper, tin, nickel, iron, steel,
platinum, aluminum, silver, gold, lead, zinc and the like, and copper is particularly
preferred. The metal powder composition may also include conductive non-metal

powders, such as, for example, graphite. The metal powder composition may contain only
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platens to the pattern of densified netal powder | ayer

12 to densify the pattern. 5 Preferably, this
walengiobysng process step increases the adhesi oPCDUS100®034921

pattern to the substrate 14 and makes the pattern

nore conductive. The second pressure nay be applied

as hydraulic essure, and optional acoust j
oy SEee TR BY° AbyoFemoBinih Th LBt & A mixture of
paPHISEAURB ok nodPRktaBd pallt—ilcfeﬁ @§1‘ﬁﬁh§in? ﬁﬂé}@)’bleﬁ'd%a&r Bixtures, particles

m crowave energy nay also be e oyed prior to the

ofapp etz cowed withprsesmdrmastal andrthy ltke @mp slagps@fmemmms 1n the

|ISh denS|f|cat1 tho t he .a Ilcatl
e R BB i vl iRl IR PGS i Y safe shape
orfo¢ ﬂffﬁﬁ&ﬁ @hdﬁés an@@a[htben‘ég&lﬁrly) bf-’ﬁﬁs‘%ﬁlahy sBaffeld. %Réﬁh@lar{r Particle
exanpl e, as calendar rolls ot zone or

shapasiieciudes fprzeéwapleo$pher¢8a0biang§hme§@s (ﬁenétl@érquéﬂp@zﬁ 3
tet?:#g)‘r‘ig ﬁbé‘ss Wmiad fld fXALH gnsn% IEIXEFT[ aH)d'SC lﬁreg,sfﬁ)’ers chips,
cromave ove Stragdhi ¢ ’ho

wiidskesd, fahd ﬁIlXtﬁﬂas niRRas. lsﬁmﬂaﬂl}h eherrsimlof e hétal @&u&las/ﬁl the afetal
corrpressed together with such 15 hjgh pressures that

POl cRIRRASItR AP YRSVidel . ARERaN ilwqeyn?r&dﬁ@am@ Badiclesra multi-
mddH M1s¥rft91|ﬁ()h\5f ﬁrﬁcltet% es, Q)‘i“ g)tr é@flggtgbt ogettﬁ; w%smes Pr¢ferably,

particles nay even
thspmlelleedl the mesad lpearldetcboniﬁwnmn dageia mealppimtleké size df htpprommately

i on st 1S about .20 0 out . 400 MPa,
o hRCerbARY SHatehsbrdves 355 Yo fufidin 10w Gps
r&t’@ﬁz%ﬁy BARSHERE 1 SmCARBEEEID0R M. 20 tenperatures from
about” 20C to 250C, preferably about 50C to 200C. nopst

pr eflor His tympabmdtcatllm)f@ame abengtof 1BOETesent tn’veatpcpns; aaxiptained

f
b T B T AR B i e s
. wiileh hivefredced ﬂekl@ﬂttil ¥ind frfa? eRdiBt@iicki & frae iy, @dpeci@8Ulpoh Bending.

" in the RFID device 10 illustrated in Figure 1 havin

- Toackisyg this faperbametsh powder compasiHens prateraply Hclysswaic ?e shapes

trate OSItlon use
whenkhbe ddsiftdnmsatdli m)dvd&EIaabr Pofed ére dnayﬁedlevic% 100l éssloamit bieadradius less

above ref rabl i ncl udes finely divide
e 25 TE: Kot Sanls enoifldec it 4th Dapept tpberes ill most

ea§1t}ﬁm%iaﬁicaﬂ?§%%fat§ﬁ8%%%bﬁ biker bﬂ@akﬂ‘ﬂ@ra@l@@ﬁﬁﬁotuﬂe'dﬂe to their
ni‘ckel, iron, steel plati num alum num silver,

smpotty roundzshapez iTn shasp gontiast, Herkifiedanefaloppysters ngde solely of metal

articul ar 30 f Th
pefiis s A e T b T uRE b B8 B ona to say
mEbAfes]B; jofied fog@sher had te@d ABPlotradtl dFhictuge ddd® thaEt ability to fasten
powder osition may contain only -10 WO
tog’gl@g,r yen y%Ee patennggs bent/ah 3 2adiys less than or equal to 25 mm. Metal

powders in the shape of oblongs and polyhedra tend to easily mechanically separate from

Wlélﬂg @/ﬁliléqo?éjgﬁflf %E%P%%ﬁxgth}gqﬁtg (1;1\%)31 %h%'ihe? Wf B@&)ﬁle]lﬁl glfmfled

each other or easily crack or fracture, but not as easily as densified metal powders in the
shape of spheres. Metal powders in the shape of flakes or needles also tend to

mechanically separate from each other or easily crack or facture, but not as easily as

- densified metal powders in the shape of oblongs or polyhedra. The shape or combination

of shapes of metal particles may be selected for the densified metal powder layer 12 to

obtain the desired flexibility of the resulting densified metal powder layer 12 and to obtain

-11-
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one nmetal or it may contain two or nore netals, in
such conbinations as a mxture of particles of two or

woreooe/0eEsal s, particles conprising alloys, bl enrdsusz003/034921

m xtures, particles of one netal coated with a second
metal, and the |like. The shape of the particles in the

« 50 PR FORER R o6l o penig M pona 10
cesthimAagius NHoCaAnmple, teahthiara dengflea kifefd ?bﬁrﬁéMaﬁ}fmﬁ @racks or

Exenpl ary particle shapes include, for exa
fraghiey ¥ery cavlyongsiculadetpesbendings metab powgers yah@r@p@s ¢lespheres are

pr{all%f'r&@ggg %n%xﬁgxbe‘?ﬁ%n}p@/ an&tgérag{é%%ﬁleg glekal.(l ‘Rﬁwgg Pze{ﬁl%ﬁui gas more

flexiibalityr @dsnpabel t6 G?Iﬁe exahipld golvy, bult kst grese ©fcrddke offBthéthres after
particles in_the netal owder conposition can var

beffling) yetahpefdaty in shapescrd 8P pRlyResing S cpmb@ations thereof are
pr f 10 nodal distribution of particle sizes, or a

road distribution of particle sizes. Preferably, the
par tFlglhIBS 2iand 8h dlus'eata lonp embtiedineatpial RFINstivaee ta, oElabel 20,

inf3R s PR BT S A Bl tre g SR BB TRt ntegrated
cif¥RR B4 aRH 8fbeiigbby. PR Hﬁ?ﬁlt@%i’&@@ c&cdif@@ﬁ%t@@f%ﬁtto éﬁ)@eﬂﬁf’af the

For the tanper-indicatin eature of one of
paﬁp@sérdtenmﬁv@mtad) tayer By aeal Hledirivgd 38 &nhetlmmrsmnuegfamde}mmt 34 to

to Fi gure Pt fer le tq f
o, B e B 590t o (s Bir SR a8 A B SRR 2D i optionatly
inéloge ﬂ?ééoﬁ@ﬁitégtat@ﬂ @ﬁr&np% fvﬂﬁ@ﬂ ﬁarab?ﬁ Hﬁﬁ‘ld@b ity owR Ql'iﬂependent L
bendi n To achieve this feature, the netal powder

anEEHRP S S %&hozvmgn pigrepab |Tyle|RﬁDLﬂfélcsdﬂtm@1 ke apaspwre antgpnacer an
acyﬂ',é %mgfﬁ{e easi |y mechanically separate from each ot her
econe undensified when the densified netal powder
| ay erhe IRFIDostickére2Oaintudes dlayérad adRsivies] %@iﬂﬂhe aﬁck&r Qad'll"hés RFID

| ess 20 than or equal to 25 mm For exanp
Stlﬁlaﬁrz%%‘/sm? de AR oRRRsLlRgT (PP wR) G fhe lwg ot a@sgw yySuitable

adIRFNRTHCAL Iy ed PAHRLiFe 19 ﬁﬂﬁ@%@}\}p&g@ﬁn éﬂsrﬁ ggféés}’\ieg,rlﬂﬁger-based

or fracture due to their
adhqus, auhicrdisthasedadlicsives sehab rqpolidepdneidé as otgliy adifl ester
art e sha e f de dr

ol S e s ool SndP i) Poe Bl Eingpive for the

layee of adtiegivt 119 incdhdie @ ﬂr&g@ﬂé@@ﬁmtﬁlﬁbcﬂ? (lpHAOSIefiD) a@h@ﬁ% Une well-
fracture due to their ability to fasten 25 together,

kngyapgngaps pﬁ@eathﬁymessgretfémum adhesize g ghe Taahdquibtaiteston. This
crl?quﬁl de?ﬁﬁ% d?%e‘b%h ive B %sds a a&ﬂl& ?%Hﬁe ?fsec%?ld 8r%gp

0 eas ani cal’l'y "sepa

cofnphﬁhce@é:heﬂhhet xdi0” em&xdyye C(S@e kH@ﬁdb‘obﬁ@if Bregsurd stansime
seall s densified netal powders in the shape

e decnpbazy” o Saia (R pRcr SHHPR Tofl T VARGSowiind Reinbold,

NdW ?@h&e Nl 1@@91 eﬁﬁerhﬁt(\)a;ﬁ Igffﬁ@é Gdklidbs Eseﬂﬂé Elefse o gfgelﬁ @Sﬂghance,

ot her “or ’easily crac r facture, but not as eastly as
pr@8urd e enssiti veerlhew vl mggohvadeimed as sdiesivbajpeving a Folmgigsodulus of
les% ?Ill%hle 18‘S dynes/crsnb]?%no(t)ﬂer%% rg)%vtnl r(r)leans of identifying a pressure
sensitive adhesive is that it is aggressively and permanently tacky at room temperature and
firmly adheres to a variety of dissimilar surfaces upon mere contact without the need of
more than finger or hand pressure. (See "Glossary of Terms Used in the Pressure

Sensitive Tape Industry" provided by the Pressure Sensitive Tape Council, August, 1985.).
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of shapes of netal particles may be selected for the
densified netal powder |layer 12 to obtain the desired
wo b@xiobizbt ty of the resulting densified netal POWMIS2003/034921
| ayer 12 and to obtain -11 WO 2004/ 061762
PCT/ US2003/ 034921 a desired fracture in the densified
nmet al powder. | ayer 12 upon bending the antenna 10 a
Sexgpk eaﬁaﬁlpﬂeédwf asuitzhle Deegsip peusitivg aglﬂﬁsé’er?f%\t%}é%lpf ‘Hapdbook of
Préﬁ@ﬁlélSeHQﬁQ@Adh@sF Téchﬁ&lo% a¢J63 21 Satd (E%C)t YHGR;Y5H, Wan Nostrand
easily, partic bendi ng, net al mﬁers in
Regittmpb Newf Ye;kh N‘Sési9&9 avh1pln sﬂsrabs’dnco@poratedﬁ)lyeefemnaﬂpl e,
to obtain a densified netal powder |ayer that has nore
5 f [1e¥h bitdrhatyvecomntpaiaehttod tHe RFEXAitREE2R lﬂ&\/ﬁcké:rlﬂo ih8ludes a layer
still prone to cracks or fraétures after bend

of gghesive digeing af Irasiigaoriéns dhk-olIgmaste Trum Pie é%fé@rerts padbesives.
t E
Fof PRL{IE h oS PREfoRdn o BhEL IR 19Tl HERAE 38 alfesive
strblzghbgl and@he secomd patting 19t ef RE laﬂh&}temllay&r 10 nmiy 1Eclgdes e sécond
The RFI ticker. 20 inclu first at
2l TH6 dbssiieoendB ol sehip! it cen the layer
of ﬁﬂﬁe@%tw?ﬁﬂd ke fifBChed a&lﬁréarig eRgdeablyt ﬁ‘l@ s@cﬁ%ﬁ%ﬁﬂes‘?&fe strength is
densified netal layer 12, and the bridge 38 links the
gréatershani the &t adlesdivei Strcnlgth assz;ﬂ@med thelowpingsierance ijxgﬁres 4a-4b.

f dens e ... The sticker
Al Ry e tlper O | aEEnR o flon sy e G g may
haBédiffetine felivef@hedveysticsihs dERe bél&s@@l@tréﬂgﬂlﬁ‘ pEihd@bhesive is the
antenna 37 (shown in Figure 6a). The RFID device 10

streparh phthg adbesivee resitt drmabielamination cHpvevesthe sigker 3¢ @may
f
1nc!§?clle?£§/?fu g)%{: pi2$#gfé&tﬁ%%%nsg ? i & gg‘lV w1ﬁ%1%‘%h}{§ orlgmﬁﬂr LmSIVC

0 may 1 ncfude an
stremgthmmll cohesies stfengths s Eaumples nf arhaihleaye forahe firkh pSﬂtN)ﬁ 19a and
Sui t.ahl adhe ives f h er of.-.adhesi.ve
adhigsiey tb%ﬁfgs«‘otl Pﬁlﬁlgn&%fw%de adhesive SRS faent

coRANRSI¥RShs ARdadtk ¥ +18aliBs8doBtlBRS v EhsRNE A dSsive T echnology,
reaction product of an acrylic acid ester 20 and

Daneldr$ate (g 28 tBrjtiem i Veal Ngstrand BeinheldeNeworokeNY, @1@
preferabl e adhesive for the |ayer of adhesive 19

i nclugetsanather elsanateyesartoidiment, the h@/heéarb phelddeatripe)coated or

adhesi ve. One wel |l - known an i denti
cod B atEactovy L. maierts 1E 1 Bafdoriany el fibstrate with
adBdsive®l @ leailf_@ b§rtloﬁ§ b BE skt HRN iRt AdRERSS PhE stripe-coated
sensitive adhesive as an adhesive with a 1 second

adbesevspor potipned adiesiye ezrydnclidaanyinumbed obtypaPoiadhesivgsSueing
. " Hand k of .Press re pensitive 25 Adhesi ve
simi B AR T aa SRR tﬁaalzde%ohfswaﬁtaﬂng len. b, 172,
Van strand Rejn w Yor 89).. . )
Al 't é‘i‘NE 24 % ésﬁ H’@@%HB%YH ¥ef|1§ 1§ H@I’z r?fﬁg F‘%é‘“% Gantagt with the

fir QAR RPGEe 16 of the substrate 14 and the densified metal layer 12. However, the

adhesive layer 19 may instead be in contact with the second major surface 18 of the

substrate, opposite the densified metal layer 12.

Although the densified metal powder layer 12 is illustrated in Figure 3a as partially
above and partially below the first major surface 16, the layer 12 could be all above, all

below or coextensive with the major surface 16 of substrate 14.
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pressure sensitive adhesives nmay be defined as

adhesi ves having a Young's nodulus of Iless than 1 x
wae@4ayries/ cn2. ) Anot her wel |l - known nmeans of  PCT/US2003/034921

identifying a pressure sensitive adhesive is that it

is aggressively and permanently tacky at room

erature.and 30 m y adher to a riety of
i s SuRHTF P LLiiss A8 a{ﬁ%ww&%ﬂ% 110 PP DS T of gueper-
1nc9£at1nngr$B ciiRRferid1 P9 rhe RETBRECIRY %@ﬁ)’éff@l'ms( R4Re sdhORARNEY as the

Used in the Pressure sitive Tape
RHIPctisken20 desaibied dok 1Waniper-iﬁdsssng feaeess |"Ehe\lanifa|enad1catmg

onfieal it 37T RS ] SESplf BT brechtd fpiospiace 24

opPbSRIHE Ars$ fAfdr kiR eABN e TR Rick&WONIsd iclukiiReekd Bfer of
ressure Sensitive Adhesive Technol ogy,"” Donal d Sata

adpgsdve) 26. 2w seenndi layer Of/adaheiswgt%aaﬁachesaéhermw@ mpjensifack 24 of the

ol s TE0 LR 5N E RSB B o 58y e

adhd¥eves1d ke incRde laN ©f uiteshatucterly s of shedfirsBA@SINe@hdsdve 19
having at | east two gort ions 19a, 19b made fromtwo
deghribed phote. digRexanrle. the fesond adhesive 201y influde a yarety of portions

0 AR Gl P 8, BB LR 50 . o
firstd s iof edHeaiye 19 Hscmibyd Iabmleusi ettachs@wothe fira divged sueface 23 of the

stren h he adhesive s ths are the strength of
oPfFR @gPRB%gﬁeltlF?eseF ‘? %f’ezﬁhesi ve 19 and the

sur f'l’h%Qarhf)erllﬁdléﬁﬁl%rcﬁ)@icﬁl‘}natgﬁﬁfﬁrlﬁgj e antyr}ﬁatéﬁézl‘mﬁ visually

adhesi ve strength O greater tHan the first
indieesstihgtethe tstn@mg%hasaxee sqphirerbwlith.eifionthiersticledr 80das beanoapplied
port i

o 5HE oistiets O FomBsrihet ndifionathal e s ddosed n

U.BapgerdiNun@iee 61004 6|46t‘IA/ €olR [Tsh MAbRIDEM@ NGosddih et al ), Whlch is
cohesi ve strength of the adhesive i's the strengt
rrgwéw pptical

heyely inorrospiod by &efpienees t Othgr examplesgdisaibiatampsr-i
matté}ﬁals%ﬂe g&ﬁ%@ éﬁﬁ RBp,: NOE '%%ﬁ%’s EIH!;T?% 5°§91d52|f'7g§ﬁ§fﬁtU.S. Pat.

portion esives Wt errng dr’sim
Applibatiininblibatitnr20090n82 EidAtohesi ve st rengt hs. Exanpl es

acindRFUREE 7 RBPEBRgiRa 36 PoHGh 19024 Lhusaied g efiphed to the

fir@4RGS! 8L 1660HhE §ul§é'fra€@ 4 £laGR dersBRATHMS 18{draPIHRvever,
are’taught i1 n "Hand of Pressure Sensitive Adhesive

opiiedd hayot 8y may 1nswdabled1ttsghed t6 B, SprorBindajBrisurfzon 18 A fhe substrate,
t th
OPE?St‘t&tﬁ ?WR@GQ ot et o 2. R S sonfb el %&sh? gy, another

stri din an rQss

SubZhgat g 30 4 e Tty ngpereiBacift BERS A5G b Bas been
tarﬁ]gel?&?bv‘i/tﬁ and 1tth‘as b&aVphed Id Las Lt 33 hﬁo%ﬁfpﬁ@tﬂﬁa surface 32 may

wi t hout adhesive. Thé strl pe- coat ed adhesive or
be pautfmdl e egndehictd§3.i Bylthederm itamperdeticatiig s éisis ofed
herem 1nch\1/c§e ing El an%s, it means to indicate that the attachment of the RFID device
10 or RFID sticker 20 to a surface has been interfered with, tinkered with, altered,
modified, or adjusted after the RFID device 10 or RFID sticker 20 has been attached to the
surface. One example of how the attachment between the RFID sticker and the surface
may be interfered with or how the RFID sticker 20 may be detached from the surface 32 is

to bend or fold the densified metal powder layer 12. As illustrated in Figure 4a, the
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simlar or different adhesive strengths and cohesive
strengths. In Figures 2 and 3a, the adhesive |ayer 19
WO 3004lobrst rat ed as being in contact with the P&I/U52083/034921
maj or surface 16 of the substrate 14 and the densified
net al Iayer 12. However, the adhesive layer 19 may
i nst in contact vvlth the second nmaj or surface 18
deaﬁrlﬁ?@e@wt aRYterewer Igipbrt aadineRyens ilistgtosis higuyegipe the
deﬁﬁfleﬂﬁeha@ ggad&hgyé}QQ% §'I ’t?edfuﬁﬁ&%enpf%"‘ﬁ%ﬁmg e 'Thﬂs%eh&mg motion
[ustrated in Figure 3a as partially ove and
COpbirbta raplhgatdoldbyuwalppmgfﬂner mEtahpq)\mlerslayet a2 éanﬂﬁylth hehé agtéxe sticker

20} ol Gre a ARt et P R tonce 37 K B8 specuvaly.
Prefeiibly) &1 {6moRGhANDZ B0/ pl%fﬁ?@@l% & ﬁléﬁﬁal 3ot ieksutﬁﬁﬁ Q5 %ﬁn more

an alternative RFID sticker i ncluding a | ayer
pr@fawb@r Ry iiequal forny lfzspttha@alIS et dvlpsilpreferablynB, Rﬁq@al to or less than

St C rfor nn as_t D
103 8 3Gk R o b O R B A PRty o ¥ compared
toﬁeﬁgwlaams,The tanper-indicating optical material 22
includes a first major surface 23 and a second nmj or
sur filaege gfkfér&l%ﬁ‘i’&idhﬁeﬂt f&? tHel RISID $TRKE 205 BEfoRCHie %@nsﬂ&?metal
RFI D sticker 30 also includes a second | ayer of
posidpelayerel 2@ therpriernade hent) thy ententia raprads appraprizielyde heignal sent

o BRI L A Bl 5 AL PRUFE e v

scaitv@ o8 e erdthtésayie Eetﬁﬁlgnﬂd Iisd 3ignat nayeé semetste tid RFS sticker 20 is
the characteristics of the first |ayer of adhesive 19

adbﬁ‘é@% Fq the queags\A2. orpdier g KD sticke20das bern raprslyi adberzd to the
Tcd)ﬁé‘j&gﬁa VNS a%tl}{te%éztﬂgf fs's8ﬂ§‘rog)1/ﬁ%e g‘ftq#‘ég NBcated in dSt. Paul

fferent adhésive strengths or coa
MNras edziged libragy AadittemtModkh §01 f Alftst thie amperaﬁdlaﬂhgsm&ie

R A B ATSL B0 105 oo
(repREEIEN ﬁéjﬁ Sth\é %n’t%ﬁna dae nb@f@l%nd' BIRECALA N QerR B&'tl?@llnterro gator.

mat eri al be any material that Vvisually

' Prﬁﬂ@bb'atf@smterragatph gends ltg Kgnal 3®0h a distrmen gteatep traed Swint from the

REIDI ki B, 38 Slenif o Boin g baf RBM Sioxer 20 s Badhggd o2

sud@fde aksyEALS Eqb;iib 1ﬂzﬁel§| S @il DSGEbgator nd.-at Rsth€ fiine MiBID €lfe antenna of
6, 004, 646, ﬁ) Changeabl e Device", (Cosselin et

thexjame RER) iieke20 fasp apit eﬁmérapmowé@y Byary igteaioapien then this is an
I AIRaLs cating optical
m‘fr}ﬁaﬂg’ht@ﬁﬁgﬁgﬁ% %EC {44 ﬁ‘é%&%gﬁ A ‘Ngﬂh 5,510, 171,
5, 468 afetBer fHefsadd EﬂBodlm&dt ofth&/RSID Batker 2@ytplore did dlins1f1ed metal
Ilcatlo 002/0142121 Al. 20.In Figure 3b, th
POWﬁ?Fpléyer.l@ ¢bg FEPna s Pk the densifiesbmetal pqwdes faysy Bijotbe antenna

indMided aR&dsthike! &8N as 0.01 ohms/cm for a loop antenna. After the densified metal

powder layer 12 of the antenna is bent less than or equal to a radius of 25 mm (Rj), the

resistance of the densified metal powder layer 12 will increase, for instance by a factor of
two. Preferably, after the densified metal powder layer 12 of the antenna is bent equal to
or less than or equal to a radius of 25 mm, the resistance of the antenna increases
significantly, for instant by a factor of ten or even increases infinitely. If the densified
metal powder layer 12 of an individual RFID sticker 20 that is adhered to a surface 32 is

measured to have a certain resistance, and at some time later, the densified metal powder
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first major surface 16 of the substrate 14 and the

densified netal |ayer 12. However, optical |ayer 22
worey4ioessead be attached to the second nmj or SPET/HSW0IB34921

of the substrate, opposite the densified netal |ayer

12, by a second Iayer of adhesive. Figure 4a and 4b

|IIustratet to indicate that the RFI.D
laygrile|of thesgmg I@ ’ﬁi{el)z/@ is IeaRredashaving ahigher resistance, especially

a §§[ﬁﬂcﬁﬂ9|m§§r tQisfart) rtﬁé}i:@ussig an biffica8%R @Hﬂit @he REH ﬁi&k@@ﬂﬁhas

be”a surface of a gl ass windshield 33. By t
bebetamp'et@mléln indicating," as it is used herein,

incI din e it means,to e that

o ¢ SRR Bl e R Gt HERh it B g cicuit or
dehsifidd siétall BSRr i ets 8 TovdHcahdiRkiOfly Whd Bquatdsé Beadmaildvel of

altered, nodified, or adjusted after the RFID device

fu&@w@rm RIitENis of densifiedonéialdaysse R herefore edgnificanh icpaise in
q{s‘ual&; I eagn)égins{f% Fi‘flgant EQ Wkl (ien & ng%%u nt between the

Aterfered with

or fIﬁ\iy'et ather b&féﬁrd:&é&ﬁ]bocﬁﬁieﬁt&zf tllﬂfREB] awidkef2d, eford l’h% densified
surface 32 is to bend or fold the densified neta

mefal pexyder layer 12 of thaanteppa is bents kg depsifipdymetal aawdfflﬂéver 13 of the
S
ol IRMEELLR R HRAIBERE AR R B o
beﬁt kgwtbambx; eqtulabto adedsis bf 25 me(Ry), thevaketuctiaiyeof the dmyﬁdnhnetal
oot BStreT B <€t R Ly g U ey ReGRen g 2 of the
an@e%né %%n%c}lﬁl td or 16REAN FRIsDE DS HBR, the Q%ncﬁ%%%doﬁ% @tenna

having a di aneter equal to tw ce the distance "of
depzases gigpificantilp| In someApsifeqesshe corduciivityndacecasdsane m@hrthat the

S SR Yo 1S b e RS R G

méalefoavdabldyer BPof & i@@ivadual RFID stick8620 thanis aliflerd@to Ydrthca 32 is
smal | er radius, the layer 12 is bent at a sharper

megshted tRhavgracertain udpEPa. andpt soma figerlaten dh%@ensxfwd amppgal
thef %gnSI fcﬁ*Tgé’ ntﬁgghilgﬁuéﬂa?zﬁﬁ'd?ea§ﬁﬂe§§§ 5?\%ﬁ%a?&£ c%nductlwty,

owder | ayer e an enna
espciclaﬂ)b'ni si gmflwmllytlewanacdndeqmmstham rins)mralnahdibgudnaha the RFID

terrogator. By responding
Stlﬁ%ﬁ%:}gﬁlﬁ?g F’ieg "itheant that the device 10 eit her
baC"in @tczﬁfoﬁﬂé? pRIfert & ABALER of B REIM stiikeNR) 'aftg_rhthé densified

gnal may be sent before the REID sticker 20
m@t@llrréml@r lagert Heofsantdrae ds B2t tess tian or equad t(RFIa@llstqf @ﬁ erm?B.), a

erl ere 1 h urface .
o rarEer SR st A dGUF I R ahiiisth Ry Trectore 26
indliogad @at the RBID sRakr 2@51a%be@&arﬁ dded intitl Ihlt}m Bhdture area 28, a
Assi st ant Model 701. After the t anper -i ndi cati ng radi o

plyrakify pf mesjalipaetiplestaf daster &A meskasigrdlyisepasetas fromeagsh pthantoghe point
thﬁ%%ruf)t?onaocrcﬂg'b%ﬁv&ﬁl tﬁépe{m&les of the layer of densified metal powder. It is

possible that this fracture 28 will be so small that it will not be visible to the naked eye.
Also, the fracture 28 may not be visible to the naked eye because it will be hidden from
the viewer by the substrate 14. However, this fracture 28 will be enough to cause: 1) the
antenna to not respond to an interrogator; 2) the resistance of the densified metal powder
layer 12 of the antenna to increase, most likely increase significantly; and/or 3) the

conductivity of the densified metal powder layer 12 of the antenna to decrease, most likely
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(represented as R2), the antenna does not respond to
the signal sent by the interrogator. Preferably, the
WO paoe/06106at or sends its signal from a di st ancePQr/estoes/034921
than 15 cmfromthe RFID sticker 20. If the antenna
of an individual RFID sticker 20 that is adhered to a

A4S TBGEEBIY G0 DO RECOT Gty b ogeiPRe 5 hsoRFED icker is bent
atlah8dis @RI Ondh '29‘3&% £2h 49 €6 nfiR pok GSR VT th ARREIRA n¥rdpowder

to an interrogator, then this is an I ndi cation that
layenelzmﬁlﬂ@ gtdnorevill 2lahdsath fiom the splestrets m th. In another

pref i ment _of the RFILD sti.ck 20,  bef or

e BkE ettt wak ol s tiey 3 Fescilbed Ab hojmotal
padedlés wéﬂa%uﬂﬁﬁﬁﬂt ?"C@ﬂlpf@%gﬁi toQ&H@i&b ehé’eﬂ@ﬂle]fﬁ)v@f)f él@&rmty through

antenna 25 includes a resistance, such as 0O

the Hersitéas mefal powdss fyani 2nAkier tenging thedengifie| Iﬂétebpqvedealayer 12

1e§8[}3§r35r e!g@téletg) gé’gr(lijlgg o# Eigﬁﬂitnﬁe'(’]ﬁ%l o tth? ?ragtué ¥ Sli)écg%ges Sp- -densified

aridhae adesust élbﬁdcﬂﬁtﬁinopﬂ@ﬂ@lﬁrohgy&fe rdefalMiydr 1216 itdRFPrevidisly. The
i nstance a factgor of two. Preferably, after the

mefal Rareigl %%of?/fé% BYWersaper 12 4y the fraptuse aep &8 gaanon hg r¢-densidiad simply
0
bfiRuae OF Pk 32 ThisTONAY (hOnBARpR LlodinBhor thar
the RFHD fnteamt dnystickarhas hedmammpbredaviftact or of ten or even
increases infinitely. If the densified netal powder

| ay eAltiohight iaillustraied itlehy e dAhtdShayekiorstaQ wittathe irést of the RFID
hered to a surface 32 is neasured to have a certain

|?§’taé ﬁlafénetaH&Y%rt 124 heingbgat, fhag 8ot ResessgBn sipsiead) all of the
adﬂ@stl@é ﬁ&n \é\@n%%‘}%g:@ Sliagp %ﬁyég%%%c %21 as the metal

layer 1 e sanme Rl I's measur e
layeavs pegrded. hIt gﬂq&iso u@ﬁﬂs{b hmoeesn zeﬂnpﬁm alyeryl9 that includes at least two

nlflcant S|st then this is_an
BTN 1Ha I RED afefeRng ot SGSAS 2 PetsHved shasrda
reféhdnide t@l@ﬁﬂ:@al VAstthe RIFIDs@8le? DO YEpledafraly TGRS ﬁl%l shirface 32, the
rel ated. Hi gher resistance in a circuit”or

segdAdhesee with jtagnere @gg@s@g@ adbesiveve stromged _@dhepswetsja*en gth will
re@.ﬁr i %&ﬁ 8‘§e Qonttgkﬁ gj%r%{ac hmleelgt 0 the #EQS tgtiicgqgghgglathe surface 32,

cassig tHeIRTHDtstlbmrte P8I ai Hshai s lr@dl@eﬂ afd Ui ahby IR Guging the
significant decrease_in conductivity. In yet another
fragiite &8 fuercnids dessaihed Bovehe RFID sticker 20, before
the densified nmetal powder |ayer 12 of the antenna is
bentlt hasrhserdesstibeceabore that Fiawmsete-4haiisstraiebatdingef the gensified

t fte si f
RO L08) ES, BrgNGL N . A6SE BE IBSLE S0 s bon
alaguiht sdnge & slilﬁﬂaltlﬁdlﬁﬁ Zéﬁldﬁﬁ'ﬁr WD )in whitg t6 ABstuibk ithik inyotidh is to state

fied netal wder |ayer 12 wil| decrease.

t he dens]
thasthe %@%@9 ekl Pop By eorras Prad foldedh curleshercpeciegyasyay fpom the
sufthcet %and thus, the rest of the RFID sticker 20 is folded, curled or peeled away in a

similar manner.

Figure 5a illustrates an alternative RFID sticker 40 including a layer of
retroreflective material 42. The RFID sticker 40 performs in the same manner as the
RFID sticker 20 described above for its tamper-indicating features. The retroreflective

material 42 includes a first major surface 44 and a second major surface 46 opposite the
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antenna is bent equal to or less than a radius of 25

mm the conductivity of the antenna decreases
wa@e@niobizeant | y. I n some instances, the conductP@i/U§2003/034921

decreases so nuch that the 15 densified netal powder

| ayer 12, of antenna becones nonconductive. |If the

densi fi ed met al powder |ayer 12 of an individual RFID

firgmajRiesurtage fhat’he TSE\B‘B{@rr%fcﬁdh%“‘éP Kuisfagfaghed o the second major
suff&% AHT §9nd f%tl%ﬁe\ﬂ%aeml ? glrl nz&rlﬁu %‘e\‘%ﬁ L T stitid 48t 5&9(?@% a second

ater Iayer
la}teh ef &ﬂ’rﬂ?EIVRSQDThB sccdoml l1aZ6r oﬁadhresasgﬁ?s atzwhedthe RFGDatitlondO to a

ond |V|t, iall aS| ficnl ower . . .
surd i Adis65n ayor ghagshiee P2 maay R ol Pb chhSrgicaef fe fis

layef 0§ hAHelQE 18 Qe 2Bl REIVe! %P@}Eeﬁq%lw thdlsecbfld X(ﬁ{esﬁe 8b ti@a[y mclude a

preferred enbodi nent of the RFI'D sticker 20, after
vatletyoif poeidns elwlingodifidrent ddbgsive $2engthsamteayntze at&peb@mted or coated
. less than or equal to a radius of 25 nm(R2), a crack
N {PAYFTRct ure 28 forns in the layer 12, as illustrated

I N gLt lustiteSanbiRE hidrBatdfe R]Fﬂmjétféﬁéxeﬁ) inBRkingayer of
RFI D sticker 20 has been tanpered with. In this

retforefdeative mataipl 43, The REI stigkgr #0 pedormspan e q@metmmr@s apthe
Rﬁg@?sﬁgk&ég)ﬁggﬁ%d %B{)J\Le%/ flog ﬁp %tgg)te? ‘T’nc{)&a&g\% %@a%%}ﬁg t glge{ {eErgfetéfSégtwe

layef 42 ieillustyed asfatﬁeliéﬂl tb Itl&dsetf@icﬁﬂnajbﬁmiﬂ’ce 1Btof tiee substrate 14,
possi ble that this fracture 28 w be so small th
oppesitgith dsmstheganciildaysr 42y e segom é%veé%adhewg 82 8 éﬂentloned

abd¥e BtleWeEoret vﬁ%f eh}ﬁ)g g‘g'ﬁﬁ%}bfn@luhg ﬁf(ie Ia?tﬂa%hgﬂgtgﬁ?thcg of the first

etause it rom Vi ewer
layen bﬁadlm‘slee 19 de&doﬂsed/ grgvet losefang¢, uhese2B8ndndhiesive 52 moayghclude a

t.o c 3 ntenpa to not respond t
vaiicly &R Poiant nclisiog Bt IR e o Glevtra B T B i gr coated
m@@)ﬁé&ﬁ | ayer 12 of the antenna to increase, nost

ITkely increase significantly; and/or 3) the

c ondixemiplastof aghitabieretiorefiet il eedmatetial ar@ dinclesed inytbB. HatergfNumber

D

Viewing®Plaes O('Hi)opﬁﬂaﬁp ﬁﬁtUUtS \Pateat Nuhﬁ@ﬁS h§w,234, f“FIeJﬁﬂ)ld:Eh& Corner
sticker is bent | ess than 25

Regeﬁqﬂea%"elféﬁeﬁﬁvg, é$rfqﬂa> ﬁfsﬁléquﬂh éf waéuafq laedebfbmawrpammléry
retlgl%glgé' StheP Ex sa(ﬁ{sﬁﬁﬂﬂe Y@tﬂo}reffé@h%@%ﬁ%sfaffé)ﬁh%ﬁlqu >I/J.S. Pat. Nos.

strate 14. en the netal powder was ori
31@9ri§i8fahéa4@§’6taéscr| bed above, the netal 5 parti cles

f |l o 1%#2 fg‘lF gl}g}r}itit% Co %\gig ﬁld ]%J'ﬁlg) E%rl #q tnhntEcta gqyer of adhesive

rerROVASor LIBNE afker thﬁtﬁ&’(&r f@ﬁ‘z@' egn bbg eﬂﬁﬂ&b b RGs 1HBA @lradlus of 25
powder |ayér 12 |less than or equal to a radius of 25

mimAstibestiatedathefdendified maiel powdadaysedd ?@éudgpﬁ seierd iffacaes 28.
d
TRty s 2 3o 5 Shletk ARBF purofed or QMR REep i

shown in the densified powder material 12. The location of the fractures 28 in row help

indicate how far the leading edge of the sticker 20 had been folded away from the

substrate.

Figure 6b illustrates another embodiment of an RFID sticker 60. The RFID sticker
60 is the same as the RFID sticker 20 described above, except the densified metal powder
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netal particles of the powder layer 12 in the fracture
area 28 cannot be re-densified sinply 10 by
wa@tooaiogiteeni ng the nmetal layer 12. " This i s WhRCT/DE®03/034921
mechanismis a good indicator that the RFID antenna
or sticker has been tanpered with. Although it is
illustrated %Eat .the adhesjve | a¥er 19 stays with the .
layerds inghe ghapet pgipale prtRigi, pigtead of 4 loopaninng. o Tag fragiure8 is a
sePigd BOrReRks afi }l $rdwp, NOt necessary. Instead, all of the
adhesive or a portion of the adhesive |ayer 19 nmay
resi e : t 15,1 (. .
pendagnd b MeGerTidc e e RETDR0RI BlorthRs sSR! HeRPID stckes
miPinichat ah pEtiowtd Sedhd ligtaghtet \Wircuit B6.f Bregerhblpohisi sebendlifi@grated
.19b wiith gitfering adhesi ve strengths, as descri bed,
Cl%?&}gégmﬂu Fsdiserunindividnaagentg 335 Theseeqnd ipjegratediGiicRis 36 may
. | .
A B RAULER AR bIopEIonS 3 e S0t alypfa §2 98N baricularly
ussful tnigrve twdhets gratedstinceitgoerhamRFID stickgyiso ¢harifi the ficst degrated

.continue the detachnent of the RFID sticker fromth
citiH pidiTess IaonEErRg e ALeorRiEy 9 REIRBFS | b1 akied Js ghan or
eqf%ﬁ?tb&%ﬁdiﬁ@gf 28 mn@MBer (AL Secol® 'irﬁ(_a%h gloic a8l EOstiiN@inction, and
racture 28 to occur, as described above. It has been
thgethe REIPGtigharveay bracadby an igermagay. [If ik petsitde thabtedesnyd
. of the.densifie net gl. powder. | ayer. 12 at a certain
it R AR b o BRUF or@in faPhordn PG pler or coua
cadeiit oneded BPinfhienasioiEwheresithd iRt intédhtes ciréﬁlmm&ful&ﬁ%ﬂéﬂﬁ to a
WwWhich to describe this notion is to state 25 that the
sigheh SPR Adiniesiogrtop Byriditfereay manney or sopldicagfaing greend set of

e, O OSB! SRS D108, i e st

6(pthet ie ddlsaned/tol asvafacs Brahdbothrairaets. 34F-B§uiay beaead by an interrogator,
illustrates an alternative RFID sticker 40 jncluding a

Ay Spme Fme g SRR LRSSl Sh <m0t bryeadHy 19 intemogator, but

th8 bdok@ intédBate8 cirBuifB6 Eih Eé]%a@@ﬁeqﬁt%%gatéﬁ thheA@his 30 ¥allation
sticker descri bed above for its tanper-indicating

thitehe BFHES stiokee 60 bey breaftimparedwithat eri al 42 i ncl udes a
first major surface 44 and a second maj or surface 46
oppOoRicteartlseveraliided/dd tAO BFID Gfé62asAOTandFRHDFti0BA9 20, 30, 40, 50,

irst jor. surface 44. T first |layer,h of adhesiv 9
o0 sl on fietoli no A atings Y ShskOon g igtbe angtied o a first
suffatd, el b Revid RomBh&TilsburtRY Sind4dste A8 tdiifeHng ! 468t above.

i ncludes a second |ayer of adhesive 52. The second

A appiher grampliselbe REFIB2ntennaschistickane MR bD agpliedike o fiet surfaee,

relBhe Sl B SRS, B e ORE R P g Rl LOF iring o

deselitrdiavevel TIHEREID heehmb avERFED k@6 mE for bt idaah&ion and

adhesive 52 may include a . )
tracking and are particularly useful for providing additional protection against fraud or

counterfeiting of those assets.

All of the RFID stickers 20, 30, 40 50 may include an optional liner for covering

the layer of adhesive until a user is ready to adhere the sticker to a surface.

The present invention has now been described with reference to several
embodiments thereof. The foregoing detailed description and examples have been given

for clarity of understanding only. No unnecessary limitations are to be understood
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variety of portions including different adhesive
strengths or nmay be stripe coated or coated in a
w@an@s1762 Fi gures 5b il lustrates anot her alt erPal/Us®o3/034921
RFI D sticker 50 including a | ayer of retroreflective
material 42. The RFID sticker 40 perforns in the sane

ner h 10 RFID sticker .2Q descri bed, abov
SR, AR AR pRise i BeciBIRERTLiop ST Jpranstied by
refeRYES. Hvill Be appdtsitiiatRbe asned iabd ed (i nfal§ cBR/RS6an be made in
maj or surface 18 of the substrate 14, opposite the

thejplagdiments descaibed wjtbputtppartipg fiven beserns af ahyesinvertion. Thus, the
e gr})"ﬁﬁe rege%t 1rf%nﬂ?rpithogﬁen t PQH %ﬁ H‘% eﬁgccc%ggﬂg gtru%Fures
heS| ma E C 0

aracterls
deidﬁtbe(ﬁ hésin, bhmarer by ttrdhastues distribed oy itckdn akgy ef the@laims, and
nmpl e, the second adhesive 52 may 1 nclude a 15
theveé}“i“@ﬁ?tso?f theserstya®rssncl udi ng di fferent adhesive
strengths or may be stripe coated or coated in a
pattern. Exanples of a suitable retroreflective
material are disclosed in U S. Patent Nunber
4,588, 258, "Cube-Corner Retroreflective Articles
having Wde Angularity in Multiple View ng Pl anes,
(Hoopman), and U.S. Patent Nunber 5,450,235, "Flexible
Cube- Corner 20 Retroreflective Sheeting," (Smth et
al.), both of which are hereby incorporated by
reference. Other exanples of suitable retroreflective
materials are taught in U S. Pat. Nos. 3,190,178 and
2,407,680. Figure 6a illustrates a top view of the
RFID sticker 20 (with the |ayer of adhesive renoved
for clarity) after the sticker 20 has been bent equa
to or less than a radius of 25 25 mm As illustrated,
the densified netal powder |ayer 12 includes severa
fractures 28. These fractures 28 are illustrated as so
severe that for purposes of illustration a gap is
shown in the densified powder material 12. The
| ocation of the fractures 28 in row help indicate how
far the | eading edge of the sticker 20 had been fol ded
away fromthe substrate. 30 Figure 6b illustrates
anot her enbodi nent of an RFID sticker 60. The RFID
sticker 60 is the sane as the RFID sticker 20
descri bed above, except the densified netal powder
-18 WD 2004/ 061762 PCT/ US2003/ 034921 |layer is in the
shape of a dipole antenna, instead of a |oop antenna.
The fracture 28 is a series of fractures all in a
r OW.
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In any of the enbodi ments of the RFID sticker
descri bed above, the RFID sticker may include an
W@piaokoaErk2 second i ntegrated circuit 36. Preferpti/ys2003/034921
this second integrated 5 circuit 36 includes its own
i ndi vi dual antenna 37. The second integrated circuit
36 rml)i al reﬁaﬁ be read at a distance proportional to
W Santenna 37. It is particularly useful
to have two integrated circuits on an RFID sticker, so
that if the first integrated circuit 34 fails to
1. Auaoipenmdoetag saic frequancoidentifidatign slavieevampeising: f ol ded
| ess t.han, ar qual. to a radius of 25 t hen e .
secBAtbTedarafas i nie SEtUSatle RroRT el stk ppgosic the
10 ﬁi‘-gl.tlﬁldjmuﬁﬁ&é:;)aﬁai cker may be read by an
interrogator. It is possible that the second .
i nt agadie &igqedney identifeation antenpe siteshiad fothg figstgprier suFfaes of the
an interro [ 1.5 0n nner..Qr I 1. one
cor Wil §REln it Aol 0BRGN e mepRBbRLL,
circuit 34 could respond to a signal froman

interrogator in a different manner or could contain a

2. Jhe mepesandiggting;radie fiparensy 1dquiificaiion devige of Slpimde Fiigrein the
. oLt ndivi _

b AP FROCE B T onil e B8 B Ang I rgavency

idelntfibatmnrantenhs is3knt SMmahwyor bess teeadch tagiva of 25 trem rtbe) temger-

. and at sone tine later, the first integrated cir.cuit

indirtiod bt Db snew ieg Begion foishd J8Featot FiBond Pree SEUBng
integrated circuit 36 can be read by the interrogator,
then this is an indication that the RFID sticker 60

3. Ahs tdrepar-indingmgaddinifrequently ddentificatigedeviag| of glaas 2owhetgn the

. REI.D ant ennas 10 and RFI.D i rs. .20, . ,
siRe) i s P DR et g g% i e Vi radif srealichey
identifiedRhnteayabe applied to a first surface, then
renoved fromthe first surface, and tested for
tanpering, as described above. As another exanple,
4. 7R i AL A R B b Y R OEOARE it e the
anfennais sexiobld byunfiaeepgaod ahdwhewtif dter tlEnpmpenpdicatng radio
descri bed above. The RFID antennas and RFI.D stickers
fregRicy HOTHECRION SR 5 0SB PO i oSS abin S Ing T ncint e
tarRSlih G bt Al il SREHEncy QlenBifiMih dMBerd W hdtQEIable by the
protection against fraud or counterfeiting of those
intesegte. Al of the RFID stickers 20, 30, 40 50 may
i nclude an optional liner for covering the |ayer of
adhesive until a user is ready to adhere the sticker
5. tMhedarfiperfingieatinBhadiprigsaetcylideitichgon fadcensiwldiger) wherein the
_described with reference to several 30 enbodi ments
inteysegadestis atrdistancsr sepierihan b} einifeoan Bes @SB on and
exanpl es have been given for clarity of understanding
only. No unnecessary limtations are to be understood
6. “Th8 tamper-indicating radio frequency identification device of claim 1, wherein the

antenna includes a resistance, and wherein the resistance of the antenna increases when the

antenna is bent equal to or less than a radius of 25 mm.
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WD 2004/ 061762 PCT/ US2003/ 034921 therefrom All

patents and patent applications cited herein are
whesoaloy17oncor porated by reference. It wll bePEppsr0es 034921

to those skilled in the art that many changes can be

made in the enbodi nents descri bed w thout departing

fromthe scope of the invention. Thus, the scope of

7.t T teimp&sintlichiiverticofedqubady] idertification Hévitd efttlsim 6,Iveherein the
exact details and structures 5 described herein, but

resigfange,of e aena sianiaandy ngeesess W thy antARng i RgRkegualge or less
the equi val ents of those structures.

th@ggzﬁ&ﬁéggngﬁl762 PCT/ US2003/ 034921 WHAT IS CLAI MED

IS 1. A tanper-indicating radio frequency

|dent|f|cat10n devj c conpr.i Si a subst

3. Fhe g o RS Tk e BT KR e Q@‘é@f‘c%{éwnﬂa} gyberein the
coﬁHﬁcftﬁ?t? oP BRAStNRA i1 duce diHes ihdBit&nay bR €ual 3616 Bss than a

radi o frequency 1 dentification antenna attached to the
raflius of 25mnor surface of the substrate, wherein said

antenna conprises densified netal powder. 2. The

tanper-indicating radio frequency identification
9.0ENd t‘éﬁlp@xf 1ngic§111\'il\‘%1ﬂadld/\ﬁ&[&h€y idsgrificklloR déABNSf ¢18iBPONMIgeréif the

asig erein after the tanper-indicating
Cmé@ﬁtb’ltﬁ’loéélm@ma iegrifieantlytrp@ised mhen the andenpa it bf‘é’(ﬁ gayal to or

radius of 25 mm the tanper-

16?30[8?%%{31%“5 &gglﬁl%ﬁf requency identification antenna does

not respond to the signal. 3. The tanper-indi cat| ng

radi o frequency identification device of claim
10arEedpmpeHadicatn gragipirequenayaidentyication dedes @frfé%}fl’ei« vlieggin the
an%%mﬁng {orna el AREED tﬂghﬁ%ﬂaqg nbAhudt 8 AREPGY¥ antenna is bent

ntiticatioh antenna. 4 e tanper-indicating radio

eduakegue sy thadentdius of25 om.devi ce of claim 1, wherein

the antenna is readable by an interrogator, and

wherein after the tanper-indicating radio 20

11 r%@ﬁg&-hﬁﬁﬁﬁﬁ FoAaR fr&;gleﬁé’st B dafioR 8MicEEiUAkind O, vtierein after

esst n a radi 2 thetarrper-lndlcatlng
the adieon is dguieqoyl to d>e ﬂﬂss fhiapatradins eind emna thesanigmaceapapise
the interrogator. 5. The tanper-indicating radio

fr?‘rx‘ér&uency identification device of claim4, wherein

the 25 interrogator is at distance greater than 15 cm

fromthe antenna. 6. The tanper-indicating radio

13.r Baputempgr-indisating ragia freqpenex/idertifimation devira of W &l.pyvherein the

fraCQure is not visible to the naked eye.

13. The tamper-indicating radio frequency identification device of claim 1, wherein the
antenna comprises a conductive pattern, and wherein the conductive pattern delaminates

after the antenna is bent equal to or less than a radius of 25 mm.
14. The tamper-indicating radio frequency identification device of claim 1, wherein the

substrate is selected from the group consisting of paper and materials that are at least about

10% compressible.
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antenna includes a resistance, and wherein the
resi stance of the antenna increases when the antenna
wo soobeat76equal to or | ess than a radi us of 25 POT/USDI03/034921
-21 WD 2004/ 061762 PCT/ US2003/ 034921 7. The
tanper-indicating radio frequency identification
device of claim®6, wherein the _resi séance of .the .
15arfthederapestipdirtiingdadioyradnencyddenifisaiion ¢avicenicirimal 4 wherein the
0 r r gt
iRl BALEL of Rt 1 0E S Toprk §tl fro REHE o 2 £Fle pistng of
mideporas afateriadd, nodwowinanatemnals hed woverdmeteiialst y of t he
antenna is reduced when the antenna is bent equal to
or less than a radius of 25 nm 9. The
16! amReampdrdhGiddtingGadiddtdublSAuenE K atictedvidel 1AM , wherein the
device of claiml, wherein"the 10 conductivity of the
depsifiehmatal gowieyns salectedd frgmithelgroop comsisting (o€ cepreartina ldad, silver,
nt .equal. to or .l.ess than .a .radi of 2 . 10. The
sopb P ey s ey SefhE o4 Bt oy e bigfons ot
device of claiml, wherein the antenna is conductive,
and wherein the antenna is nonconductive after the )
173 Athe igraparsndiesiing radgjiodepguencyddentificatien dayiae of cladmi Iy vhgfein the
t anper-indi cating radi o frequenc
an?egg%ﬁaflﬁé%?%glﬁadewce of claim % wher ei n gftery t he
antenna is bent equal to or less than a radius of 25
the antenna conprises a fracture, 20 12. The .
18??#;9&@?%{1 satinggadig dreguencyddemtiticationednvige; of gaignl, wherein the
an%ﬁii&fé%cﬁ%ol&'aﬁﬂeﬁﬁall’ wherein the fracture is not

visible to the naked eye. 13. The tanper-indicating

radio frequency identification device of claima1,

rein the. 25 antenna conprises a conductiye
19\8,2[?15:3%1’)&3?]%& Aadi {eﬂgerlggﬁm 1c téonp Vfc&qj]’ claim 1 further
cofl@higik RS ctivaflh@s oh i AM&@ANa is bent equal to or
| ess than a radius of 25 mm 14. The tanper-indicating
radio frequency identification device of claima1l,
er.el . s i fr.omt
200 DLl ey S BIA AL GuonSy REDIRLERp s AP R
aboutsubStatel Detud igpr frSinhjoe surfat? and a second major surface opposite the

first major surface; and

a radio frequency identification antenna attached to the first major surface of the
substrate, wherein said antenna comprises densified metal powder;

a first integrated circuit attached to the antenna; and

a first layer of adhesive attached to the substrate.

21. The tamper-indicating radio frequency identification sticker of claim 20, wherein the

first layer of adhesive is attached to the second major surface of the substrate.

22. The tamper-indicating radio frequency identification sticker of claim 20 further
comprising a layer of retroreflective material including a first major surface and a second
major surface opposite the first major surface, wherein the first major surface is attached

to the first layer of adhesive.
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WD 2004/ 061762 PCT/ US2003/ 034921 15. The
tanper-indicating radio frequency identification
waleoioelr76f cl ai m 14, wherein the materials theCT/EE®OR034921
| east 10% conpressi ble are selected fromthe group
consi sting of mcroporous nmaterials, nonwoven
materials and woven materials. 5 16. The
tanper-indicating radio frequency identification
23 eMheoBmPEr-mliRbIMelrad i @& Rlefcy faBntiflaAsH bickdr BB 1&m POREEE:
is selected fromthe group ‘consisting of copper, tin,
camgaisingss segend laygraif ddhesiet dtiachmd talthensenond major keifaceionad the layer
el inc al | oys and conbi nations thereof. 17.
Of'sf%tgortefalﬁélélf-rﬁlan%?%ati ng radi o frequency identification
device of claim1l, wherein the 10 antenna is a |oop
ant enna. 18. The tanper-indicating radio frﬁeéu_enc
24. dehex trmperainisatingesptiodfiesruens vaideatificatipe sigker efhdaimdy wdar
' el e . t anper -i ndi cati ng
Cdrr%)él %)&fa?lgl{cfggﬁ%e glgggirﬂll%??%ogtafl%-%%&vi ce of claiml
further conprising a protective |ayer on the antenna.
A tanper-indicating radio frequency identification,
2% th hedampercigfispiing fgio fequgpet identiicatien siakagolelain 4Q, wherein the
Bl FUEAAR i8Afhflod REMDInERALT surface opposite the
20 Tirst mpjor surface; and a radi o frequency
identification antenna attached to the first mjor
face of. the. substrate, erein.sai d antenna
263 o5 ERS g Ene B orfb by Rao] ek OG22 buther
cogpiisiigla 187draE R EbréRectiNg nARkRNMARIudMHh fifdt fhfod bulfA68hd Afsecond
adhesive attached to the substrate.” 25 21.” The .
mejghpetace appaside thedistamrior furéagaenbsreindemsachidaajoysurface is
' of £l al erein the first |layer of
at%%e@??%%eérgﬁg?%rggég Sp\,ge‘the second maj or surface of
the substrate. 22. The tanper-indicating radio
frequency identification sticker of claim20 further
2730 hedpppsrdngigating radieriresuencyidentiicpien stickenef @d¢impg2 further
s NG dhdl it of TRAR[ve SHALRAG0 BIX '
Coggffsa ea o%pos?\ge tﬁgﬁeg{vfst na| or s%??oa{l?gﬁgg\ﬂseurrel %%%the layer
offretraytflentijvemaguial.ace is attached to the first |ayer of
adhesi ve. -23 WD 2004/ 061762 PCT/ US2003/ 034921 23.
The tanper-indicating radio frequency identification

285 Ttek@hp&finGic AP rddioffquBRYy identification sticker of claim 27 further

comprising a liner on the second layer of adhesive.

29. The tamper-indicating radio frequency identification sticker of claim 20 further

comprising a layer of retroreflective material attached adjacent to the sticker.

30. The tamper-indicating radio frequency identification sticker of claim 20 further

comprising an indicia printed on the sticker.
31. The tamper-indicating radio frequency identification sticker of claim 20, wherein the
first adhesive layer comprises a first adhesive portion and a second adhesive portion,

wherein the first adhesive portion includes a first adhesion strength, wherein the second
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conprising a second | ayer of adhesive attached to the
second maj or surface on of the [ayer of

WO eqno6b ective material. 5 24. The tanper-i neCTEBI008/034921

radio frequency identification sticker of claim23
further conprising a liner on the second | ayer of
dhesive. 25. The tanper-indi cating radi o.frequenc )
adhgKs Perfipn oy £ seear! aghestyeiisp oo Recondadnesive
stiehbhltis bRYRF tHah tRdhesidgsive seédsached to the antenna.
26. The tanper-indicating radio frequency
identification sticker of claim25 further conprising

aver of. retroreflective materdal. includi a firs

o o Eonr i SR Ao TR e lioh PR o e e
conmprBinglafdr of trhps SndivdiRigIphicilifate@d QRacHBIt® theSstickac e

is 15 attached to the first |ayer of adhesive. 27. The

tanper-indicating radi o frequency identification

tH . i . f . ri-Sj er .

35 Rbef nbicRhl adie e oBRIRiRLoh ARl BEHRAPA) Bifein e
lapdr of enperyisdicatiof optitd] afiaéria ¢idlvdes aairarmabr su2fc 8nd d Bond

tanper-indicating.radi o frequency identification o
major grEace apPostts tha Bt major paface candpyhesein ghesfinst yer ofpdhesdve is

atEANd ftﬂl@éé@&ncﬁfnaj%g Elﬁ"fdc% Of tHeSubstiife Brﬁlf;irg %g?dh%ﬁ k& ﬁfe'zfggt major

radi o frequency identification stic al m
sufface ditthe 136r oftappesindgatng apteoal mhteriek r or ef | ecti ve

mat eri al attached adjacent to the sticker. 30. The

tanper-indicating radio frequency identification

345 tTHek @hp&LinGic@ind réfiof fdubRly ideRTRALiSH SitbkePofl L3R wherein the
printed on the sticker.” 30 °31. The tanper-indicating
layes @if tamipresdudienipgioptienl infaterial inshndes aditgrmajor sirfacerpixba second

| he .fi dhesi I fi .
s s L iR e BB Byt s

attabledderb thd diernb hEd isiiacisddMe tiROdctbmmbjoe butgkes ofl tHd 1a$dr of tamper-
. adhesi on strength, wherein the second -24 WO
indigetmepptizalmpertalus2003/ 034921 - adhesi ve portion
i ncl udes a second adhesive strength, and wherein the
second adhesive strength is greater than the first
35 ditesampersindieatiyigradidArequbecyt idepificatiomstchtr ofgrlaiad32) wherein after

frequency identification_sticker of clajm20 further .
i P i paRia. (it of HEPRERiTig g Pl material
visiBlyahdidhtedht 36HQE wha rdrhévedtttdnk Ble- surface.

36. The tamper-indicating radio frequency identification sticker of claim 20 further
comprising
a second integrated circuit attached to the substrate, wherein the second integrated

circuit includes an antenna.

37. The tamper-indicating radio frequency identification sticker of claim 36, wherein the

second integrated circuit comprises a radio frequency identification antenna.

38. The tamper-indicating radio frequency identification sticker of claim 20, wherein the

antenna responds to a signal, and wherein after the tamper-indicating radio frequency
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33. The tanper-indicating radio frequency

identification sticker of claim32, wherein the |ayer
w@boosasger - i ndi cating optical material includeBCHUS2003034921

maj or surface and a second nmmjor surface opposite the

first major surface, and wherein the first |ayer of

. adhesive is 10 attached to the second ma%or surface of
idenfi@icatigpsanienna isdieart papahta @dh@dhfﬁba tedasiof 23 e famper-
f [ t |
md%'{tfnﬁ%gcpg fxgégeeﬁf.k ?&/e?ﬁflgéetlro% fenng tdlg% il C?Pgncffr?) ethﬁgl
identification sti cker of cl aim 32, V\herel n the I ayer

of tanper-indicating optical naterial first
3Indje ﬁmgmﬁrﬂ%@atalﬂda@%@%wn@e%lmowp g%% pgerein the

f erein the first layer
Slgtnpﬁa éﬁo\‘?ggfi% anééj Qﬁ?glatﬁggtﬁg antenna and is
attached to the second maj or surface of the |ayer of
i ndi.catin

t t | t l
40p YRR hropescinaicitingg 8 ot ohea by ek o a0, whesein the

anéhh&ﬁ%ad&f)lecﬂyadnth%?ro obe raﬁdi Wh@feﬁr?ﬁfter@l% fahPesindidaBing klio
renmoved from’a surface, the layer of tanmpér-indicating

freqptnccfadenm&m@mrmntennass lhﬂny equaditcart les tharea mdmskvérZS\m@ the

nov 36 Th t
oS Tag oly R R SRr iRy T RaR B
intttbga@r conprising 25 a second |ntegrated circuit
attached to the substrate, wherein the second
integrated circuit includes an antenna. 37. The
t ' .AG e
1, T Pt S SR B Y ePucde IR ot ekl ST 0, pherein the
inteirogatort is apdiptinceagedernthah 05 Emeepre eyantab@nt | fi cati on
antenna. 30 38. The tanper-indicating radio frequency
identification sticker of claim20, wherein the
423n4he @zﬁﬁpé'rQﬁ(ﬂlQﬁ th@ore gh&%lldelﬁ@l@amtﬁka il 100§ herein the
tanper-indicating radi o frequency -25 WO 2004/ 061762
anfe@iid WSROOSA G:340Rte, and e\mereﬁm thetreostarastod tireaaritennp émdreases when the
to or Jess.,th di u f 25 mm the tanper-
anfe il et Goeb RS 190 Bt HERT IPE Car on ant enna. does
not respond to the signal. 39. The tanper-indicating

radi o frequency identification sticker of cl|laim 38,
43y e sampertedicaingiradig frenyensyridentifispion wicker-af chaigr48awerein the

r o
w76 TR O Shb i S RAVEREYc ks
thand @diua of 5 headabl e by an interrogator, and wherein

after the tanper-indicating radio

44. The tamper-indicating radio frequency identification sticker of claim 20, wherein the
conductivity of the antenna is reduced when the antenna is bent equal to or less than a

radius of 25 mm.
45. The tamper-indicating radio frequency identification sticker of claim 44, wherein the

conductivity of the antenna is significantly reduced when the antenna is bent equal to or

less than a radius of 25 mm.

- 26 -



10

15

20

25

30

frequency identification antenna is bent equal to or
| ess than a radius of 25 nm the 10 tanper-indicating

wo agiocfisequency identification antenna i s not PCHESDNS/€34921
by the interrogator. 41. The tanper-indicating radio
frequency identification sticker of claim40, wherein

é interrqgator is at distance greater thﬁaﬁ 15%‘1%5:]|
r b tamaerindicating radip fieueneyaidentriration siifkeLel Gyt 4xiivherein the

anftén%g E’seé'lﬁ)ﬂuétﬂ%nﬁddf \lvg Abinde SAtbAH6SE nQﬁcoﬁh@dtf% 28er 48 %ﬁféhﬁ‘a is bent
antenna i1 ncludes a resistance, and wherein

eqmebﬂosirkssdlaufaradhesamfemna i ncreases when the antenna

is bent equal to or less than a radius of 25 mm 20

43. The tanper-indicating radio frequency
47, e thinp & bR At faBiefebn) REMAAoNREIKEE HF d1Kigh 20, wherein after

resi stance of the antenna i's significantly increases
thevaetannais bemtegnaldo s lesethian @gadins 0102 omnd, gpsantqnng gomprises a
frrC?di us of 25 mm 44. The tanper-indicating radio

a'uency identification sticker of claim20, wherein
the 25 conductivity of the antenna is reduced when
the antenna is bent equal to or less than a radius of

48 sThﬁﬁ\mne-indnétiltganﬁi@rfr@qw@aiﬂmyiqaaem gigkerefudaigy47, wherein the
frécqlﬁgggcﬁtﬁmg &llél G, ygf cl ai m 44, wherein the

con enhna is S|gn|f|cantly reduced

V\,hen t he antenna is bent equal to or 30 less than a
us 0 6 WO 2004/061762 PCT/ US2003/ 034921
eﬁﬁepfrawgléaﬂra%f&g‘@afn%@nwal&%l ficadeRgkgr of claim 20, wherein the

an&éiﬁ@tcbﬁlbﬁ%s'a%n%dtﬁg gﬁtté}fl £l KB AR theORER Vel ARern delaminates

antenna 1s conductiv whereln the antenna i s
afieo theomttmod istentéduat tot drdesartharmadivs of@htmmequal to or

| ess than a radius of 25 mm 5 47. The

tanper-indicating radio frequency identification

506t A edeBioddf ifdigdtiie AQadioiRigaébyalidiificali st RREEINE BeérStampered,
bent equal to or less than a radius of 25 nm the

comprsmgabe gpprofses a fracture. 48. The

tanp tracllnﬂ g 'a(f;ﬁﬁaéé?gﬁd}@ﬁm% I‘fi(ljlg qfé H&}/cy ig&?fffcgtjtlo%astt R to a first

stlc er o erern t ure 1s not

Vi sidakfacd, avhickedn thekadperyiadicdithg rhbi® ﬁ@Wy-ldﬂdifmaﬁd)mglcker,
radio frequency identification sticker of claim 20,
wher®PISfe  ant enna conprises a conductive pattern,

and wher & Qipkiife GRAMIG 4 MRt BRAjdr8hFadeh@™ B& S major surface

opposite the first major surface;
a radio frequency identification antenna attached to the first major surface
of the substrate, wherein said antenna comprises densified metal powder;
a first integrated circuit attached to the antenna; and
a first layer of adhesive attached to the substrate;

sending a signal to the tamper-indicating radio frequency identification sticker

attached to the first surface;

receiving a response from the antenna;

removing the tamper-indicating radio frequency identification sticker from the first

surface; and
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after the antenna is bent equal to or less than a

radius of 25 nmm 15 50. A nmethod of indicating a radio
wo e@goeriey i dentification sticker has been tanper/@d2003/034921

conprising the steps of: attaching a tanper-indicating

radi o frequency identification sticker to a first

surface, wherein the tanper-indicating radiq frlglguenc

i deriending e Sepabia bR éqmperzmdl%wgrra@@ ;rquengu pdantification sticker
i ncl dﬁwﬂagre%elfvh{gsc{re ; e%fr%ﬂftim@ﬁ&e@rﬁd a second nyj or

surface opposit rst major surface; a radio
frequency |dent|f| cati on antenna attached to the first

s Cebbopdbed 85w Y HFath b e bRt RO Banper.
maleaﬁgglaai%qréqu iHlerficaGhPshithallBR (R £RAARS 0ADY ndn.

first | ayer 'of adhesive attached to the substrate,;
sendi ng a si gnal to the tarrper-l ndi catl ng radl o

5% R b6 3 Sl o' e BERE nel ShRBHRE shRuhd By pignat from

a &Qtaﬁwl%watagthﬁm €5 baRek tHentinpat inBitati@tiagid @R CMentification
i den ication sticker fromthe first surface; and

sticker. WD 2004/ 061762 PCT/ US2003/ 034921 sending t he
signal to the tanper-indicating radio frequency
identification sticker and not receiving a response

53. riime héthodof @nnas0, sdmpiikiag mettihhe rahovdhgstep, 50 st\aﬂﬂ ef:ei n
the renmoving step conpri ses bendi ng the tanper-
i ndi #4EhAg thcéamaerfmeﬁa dicdBP RSP e étmkar fogssgcond
t hany,gagadi us of 25 mm 52. The nethod of claim 50,
wherei n the sending step conprises sending the signal
from a di stance greater than 15 cmfromthe

A BRbiod B naSiha o SHs SArLinshedh ik B amperea,
co@{ﬁrﬁfngtth@stéwl ng step, the step of: attaching the
tanper-indicating radio frequency identification
st i cltteehing a samperdgmdicating radio trequency identification sticker to a first
surface, wherein the tamper-indicating radio frequency identification sticker,
comprises:
a substrate including a first major surface and a second major surface
opposite the first major surface;
a radio frequency identification antenna attached to the first major surface
of the substrate, wherein said antenna comprises densified metal powder;
a first integrated circuit attached to the antenna; and
a first layer of adhesive attached to the substrate;
measuring a first resistance in the antenna;
bending the tamper-indicating radio frequency identification sticker less than a
radius of 25 mm; and

measuring a second resistance in the antenna that is higher than the first resistance

of the antenna.
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surface. 15 54. A nethod of indicating a radio

frequency identification sticker has been tanpered,
we@ewnsssng the steps of: attachi ng a tanper - i Pdi/US10051034921

radi o frequency identification sticker to a first

surface, wherein the tanper-indicating radi o frequency

identification sticker, conprises: 20 a substrate
S5 niiegasthed af ¢laips34, efjersin therseeens rasistanceds dhsmanteptiads significantly
higtth (6 Ghe ARPASIddicd BEmElahhydml or surface; a radio

requency 1 dentification antenna attached to the first
maj or surface of the substrate, wherein said antenna

rises densified netal powder; a first integrated
St ARGt DRG] BhERS A DEHIGS 5 GBS FTetF Rydamper-
in@iEatﬁfg’k%&o}’f?eqﬂ&ﬁ@QH&Qifchti&hﬁic%&bﬁ&rhQﬁé:—‘first Rl ng a

first resistancé in the antenna; bending the
tanper-indicating radi o frequency identification

ti.cker. | ess .t.ha radi us .of 2 and neasuring a
ST paEPEa it furdf Eolhrihnatien e tRaCnEGRL Ferb g step, the
Ste%hﬁ;fi rst resistance 30 of the antenna. -28 WO
004/ 061762 PCT/ US2003/ 034921 55. The nethod of claim
54, ajjaeliag theitpapeydadinatingeiin eguengynidentificatier piirker to a second
si gnifd,cantly higher than the first resistance of the
ant enna. 56. The nethod of claimb54 wherein the
bendi ng step conprises renoving the tanper- 5
i ndi cati n%,r di 0 frequency identification sticker from
58 He misfhogot dpgigating a ragio frpglenpyidRndifisption stickerts begr ampered,
g:rﬁmg IS er the bending and renoving step, the
COs ep{dgf?d:l@%%?sg%}}i ng the tanper-indicating radio
f r equitecltyg b dremper-findiedtingmadiv ifickevencly ddentisieatomdstick€ to a first

surface. 58. A pethod of i ngi cating a radio frequeng
derir e J0FE BF BRop RAC e PG TBrag IRBhRRPS Pitker
t he @hfpgepf: attaching a tanper-indicating radio
frequency identification sticker to a first
a substrate including a first major surface and a second major surface
opposite the first major surface;
aradio frequency identification antenna attached to the first major surface
of the substrate, wherein said antenna comprises densified metal powder;
a first integrated circuit attached to the antenna; and
a first layer of adhesive attached to the substrate;
measuring a first conductivity in the antenna;
bending the tamper-indicating radio frequency identification sticker less than or
equal to a radius of 25 mm; and

measuring a second conductivity in the antenna that is lower than the first

conductivity of the antenna.

59. The method of claim 58, wherein the second conductivity in the antenna is

significantly lower than the first conductivity of the antenna.
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15 surface, wherein the tanper-indicating radio

frequency identification sticker, conprises: a
waeumgserse i ncluding a first major surface andPeEr/SsmosaB4921

maj or surface opposite the first major surface; a

radi o frequency identification antenna attached to the

first major surface 20 of the substrate, wherein said

60a rtheimribedpliaiged Whersinfthe BendingstemeniprRiises remavingthe tamper-
T . i i tet ached. . : nd a

ing PR A O B ARk A RO PR &
measuring a first conductivity in the antenna; bendi ng

t tanper-indicating radi o frequen identificatign
61 heiartbod el a&rﬁl%sogaugpga%teaﬁ@an 58 gRd SEneyipE step, the
sty measuring a second conductivity in the antenna

hat is lower than the first conductivity of the

ant ettaching the tdinperapdicatthgofdiol fadquen, ideviidiceiion stheker to a second

secondlt conductivity in the antenna is 30

si gni'f*®antly lower than the first conductivity of the

antenna. -29 WD 2004/ 061762 PCT/ US2003/ 034921 60. The

nmet hod of claim58 wherein the bending step conprises

62 empngthed of iredicaging @rradip frgieency Adentifigationf stickerds peen tampered,
[dentification sticker fromthe first surface. 61. The
Cohlg)?]ﬁ%létfé S%cﬁ)saclﬂt'rn 60, further conprising, after the
bendittagchiag @ tafngj'&lhildi@atﬁlg efdio filkquerky SdeaipifiodtionasticR&tb Adirst
the tanper-indicating radio frequency identification
st i SKEACe, Fhareibths fmpeyundigdins redlo freqperayddensification sticker,
i ndicgﬁ_%pgig&:a radi o frequency identification sticker
has been tanpered, 10 conprising the steps of:
at t achi ng smbsteatpachiding acfitst mgjor avlifaefand guyesomyd major surface
identificatign sticker.to g first surface, wherein
t he tarrpé%ppf’ﬂﬁ’itﬁ%hsﬁﬂla}o&&}l‘%a‘?er equency identification

sticker, ,Q@RFdq8ERy i@ertiRatisPdRedAGkHeHe0%0 theffirkSthajor surface
maj or surface and a"second maj or surface 15 opposite
the firstof m]gq bstgaie, feeleeein said antenna comprises densified metal powder;

a first integrated circuit attached to the antenna; and

a first layer of adhesive attached to the substrate;
measuring a first conductivity in the antenna;
bending the tamper-indicating radio frequency identification sticker less than or
equal to a radius of 25 mm; and

measuring a second conductivity that indicates that the antenna is nonconductive.

63. The method of claim 62 wherein the bending step comprises removing the tamper-

indicating radio frequency identification sticker from the first surface.

64. The method of claim 63, further comprising, after the bending and removing step, the
step of:
attaching the tamper-indicating radio frequency identification sticker to a second

surface.
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a radio frequency identification antenna attached to
the first major surface of the substrate, wherein
wa@ anod/oertsENna conpri ses densified nmetal powder PCT/@S2003/034921
first integrated circuit attached to the antenna; and
a first layer of adhesive attached to the substrate;
20 nmeasuring a first _conductivity in the antenna;
630 e dctirpdraf dndicatipe arpdigifteatensy ideptifisationetiskeidias been tampered,
i if [ o sticker less than or equal to a radius
Cogﬁﬁgggﬁhggéﬁggheasuring a second conductivity that
I ndi atatleiag b hahpdriisdieaingnadio iffequarydddhtifichtion sticRé&r t6 3. first
The net hod of claim 62 wherein the bending step. )
conpiFieess WhermlR Iedampu-indinpate. raﬂwcfrwﬁlﬁwglg?rgﬁ}catwn sticker,
frequeiged-dentification sticker fromthe first
surface. 64. The nethod of claim63, further
conpr i si rgsubsifate mctuukingoehict myjasdrfacerandiarsgc@idapgjort hraface

step of: 30 ah{ c?in t he tfa per-indi cating radio
f r equency’PP¥ tﬁ? IESES?‘P%?{SE’E F{gﬁer to a second surface.
- 30 VO 2004616 etfendyGdédderad StdidlattabiRd toBhiiORAaRt surface

indicating a radio frequency identification sticker

has been afdhpwbetate, wpnpinissidrigtenhe cempses densifaed metal pevder;
a tanper-jndjcating r.adi.o frequency identification

Sti oker. ol et GRRy Gt RHE R e

t anper - i ndfigelayéihabésovef dt@cheAns Yhd @@pdté;i cat i on

sticker, 5 conprises: a substrate jncluding a first

nmaj dendipg thelemperingdicating rdiqipeieney identiicatign saeker kess fan or

fir LOr F’;\gej'ﬂ di o frequency identification
ant Zehﬁgﬁggtrg%%g to Fﬁeafl(?i rst major surface of the
subdsbrming a frdcanreimths aadio fugemng ideatificiteasantbansi f i ed

nmetal powder; 10 a first integrated circuit attached
to the antenna; and a first |ayer of adhesive attached

66]2 I HeBetBOPST dahEss WROEINNHe bORIAAAPSEorhpiiles arhdN\gngd ﬁ‘l@it&nper-

_frequency identification sticker I'ess than or equa
indigatingrradiofrequéncydentificaiieh stivker fngm shef fizstswifage.i n t he

radi o frequency identification antenna.
67. The method of claim 66, further comprising, after the bending and removing step, the
step of:

attaching the tamper-indicating radio frequency identification sticker to a second

surface.

68. A method of indicating a radio frequency identification sticker has been tampered,
comprising the steps of:
attaching a tamper-indicating radio frequency identification sticker to a first
surface, wherein the tamper-indicating radio frequency identification sticker,
comprises:
a substrate including a first major surface and a second major surface

opposite the first major surface;
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15 66. The nethod of claim65 wherein the bending step
conprises renoving the tanper- indicating radio

wo e@goeriey i dentification sticker fromthe firBCT/US2003/034921
surface. 67. The nethod of claim66, further
conprising, after the bending and renoving step, the
20 step of: attaching the tanper-indicating radjo

f r equency? figerdiorlireaenehidsntifigagion prfennacas todbg first major
68. A net n . .

Rt 17 AP YRRl BNERY s donsifiod e
conpri si ngpwdee st eps of : attachl ng a tanper-indicating

radio fre entification sticker to a first
surf ace, "g\ﬁ%? etgralt Cif ApfBtachaddP &g #Hg ¥ adi o frequency

i denti fi calbOm Bldeflt&d clrcu"ftoﬂfﬁﬁﬁe?lecé thsubMbRE, rvﬂ{e?em the second

including a first nmajor surface and a second ngj or
surface iBRgmpplogicnd comprifésrastecom) antempay frslce; - 31 WO

dent i 11 AEPLIY ?@@ﬁﬁ%’lv%?%%%%@&ot%e RS o

sur fRagineth sidhal DS tahief indihi@ 'rzﬁh@ ﬂ’e 16ABY ’I¥AAfication sticker
conprises densified netal irst integrated

ci r clfachegl tp fleehfangt svsfaceie antenna 5 a second i nt egr at ed
C' r Clé&ewﬁ%%?’&{ﬁ%% f?or}lq'? f?rspé tenna ahd\f’g) ﬁ‘ﬁtergeéong a‘?heeég

enna,

f | r a*enﬂoamgrth@tfan@éhﬁﬁlwaangtdd@@ﬂe@hmy ideatifi¢cHtioh Katlesr from the first
sending a signal to the tanper-indicating radio

fre €Y identification sticker attached to the
fi , : f
e

t anpad- i ndi cati ng rad| o frequency identification

sticker fromthe first surface; ndi ng .t he si
© he TEGHOF S IC T SeaaR b R P a B Ayt e TS o the

Sti Gl anter@Ad

69. The method of claim 63, further comprising, after the removing step, the step of:
attaching the tamper-indicating radio frequency identification sticker to a second

surface.

70. A tamper-indicating radio frequency identification sticker, comprising:

a substrate including a first major surface and a second major surface opposite
the first major surface, wherein the substrate is selected from the group consisting
of paper and materials that are at least about 10% compressible, and wherein the
materials that are at least 10% compressible are selected from the group consisting
of microporous materials, nonwoven materials and woven materials; and
a radio frequency identification loop antenna attached to the first major surface of
the substrate, wherein said antenna comprises densified metal powder, wherein the
densified metal powder is selected from the group consisting of copper, tin, lead,

silver, gold, platinum, aluminum, nickel, iron, steel, zinc and alloys and
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15 receiving a signal fromthe second antenna and not
receiving a response fromthe, first antenna. 69. The

woretRoai76f cl ai m 63, further conprising, afterPthes2003/034921

renmovi ng step, the step of. attaching the
tanper-indicating radio frequency identification
sticker to a second 20 surface. 70. A

t ampmbirptioas therrgti-andivehorsia iranesyl PRRAIFL cPMpHESsgnetal particles in

sti i.Si.NG: S i.ncluding a first
najggggﬁwgggg&gﬁﬁ’gﬂg@%%ﬁgfﬁ%?%$h%urface opposite the
first afijsomtepuattdciecuitdiackédrottheanmerst amt e i s sel ected
fromth oup caonsi stin 5 of paper and materials

t hat a?g“g&wpgﬁgpgﬁﬁﬁhﬁugb@ﬁ@6Wb?§§§¢51e, and wher ei n

the yRLEhiR ﬁltéﬂ}ﬁtres?igﬁdéfo d ﬁ?{?{l s Yod@IRE shtd? Bandf Fom from

sel ected fromthe group cons Ing of mcCroporous
mat ethe &dnsperimheating madia fieqieicy idantifinicarstickereandawberemradter the

7 aBeL hE MR el LERI b B R85 % BB GBPEG s than
sai ty ARERMAES GRARNE ERSHed BRthéding dadiB FrRudHe WMt fidkenSosp

the 30 densified nmetal powder is selected fromthe .
gr oupntemasloes 1aigespbnd tapibe signel and thesamdenngicoyprisesgoiracture that is
pl atinum. umi n nickel, iron, steel, zinc and
al | orizost%ggﬁb&gk"-@qﬁ W56/ 061762 PCT/ US2003/ 034921
conmbi nations thereof; and wherein the netal powder
conprises netal particles in the shape of spheres,

Tlo ph s3HiQ fregufgcy iepHifieption agteppp.OMPHFBET at ed circuit
at t it Jaj " BhioPk ite th
dhesy arap pRiAR BRP e @aet o o RGP burface opposie the

ant efmsamnes pofias; 4 a si gnal sent a di stance greater

than 15. cmfrom. the. tanper-indicating. radi o frequency

| derft U GRS RRAROR AR R ap s Tishajor SUrTaceof the
t anP&IbsteAtéli voiRkdin Gait Aefind & 6 Yer R0t théth Cstv d2i.

sticker is bent equal to or 1ess than a radius of 25

nm the tanper-indicating radi o frequency

jdent i fi cation l.oop..antenna does not -respond .
7 Bl bl PR ARG R D% 1T PRRRR A8l Ge i

seldRtedGorH iktsdl d¥bep Echsistifg bREQ@r Bybmatélials Ahdi ath 0 1daseshorn C9%
identification antenna, conprising: a substrate

coniEes§dig a first major surface and a second ngj or
surface opposite the first major surface; and

73. The radio frequency identification antenna of claim 72, wherein the materials that are
at least 10% compressible are selected from the group consisting of microporous

materials, nonwoven materials and woven materials.

74. The radio frequency identification antenna of claim 71, wherein the densified metal
powder is selected from the group consisting of copper, tin, lead, silver, gold, platinum,
aluminum, nickel, iron, steel, zinc and alloys and combinations thereof.

75. The radio frequency identification antenna of claim 71, wherein the antenna is a loop

antenna.
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15

15 a. radio frequency identification antenna attached

to the first major surface of the substrate, wherein
wa@ anod/oertsENna conpri ses densified nmetal powder PCTRS20051@34921

radio frequency identification antenna of claim 71,

wherein the substrate is selected fromthe group

consi sting of paper and materials that are at |east
76aBbaradiofiequency iteptiBertioplagtenydof qipien Y havherein dipantenpa is a
di% en%éf%pation antenna of claim 72, wherein the

Rt ertdl®s that are at | east 10% conpressi ble are

sel ected fromthe group consisting of m croporous

mat eri al s, nonwoven naterials and woven terials. 25 .
777 £he 1agio fragyency pdegtiicptipniagienns of daim oh f%ﬁ@é?ﬁ%ﬁpwng a protective

I m.7 erein the densified netal powder is

k”%é?%@#ﬁ%“?&@hwthe group consi sting of copper, tin,

| ead, silver, gold, platinum alum num nickel, iron,

steel, zinc and alloys and conbi nations. thereof. 30, . .
7874\ rafiQdlTequgney P%tz:ﬁ?@ﬁery SHEFERETRRTESIRG %W%%ﬁ%qmacwentlﬁcaﬁon
anfehid O ddim PMGhE ERiH-PEoApiGRLa IS a | oop antenna. -33

WO 2004/ 061762 PCT/ US2003/ 034921 76. The radio

f r eqUiasioptegitatt difchit attaahed amtherantenod; aoHai m 71, wherein

the antenna i.s.a . dipole.antenna. 77. The radio

fre&3§ﬂ§§W¥6%ﬁ@F?V@gﬁwgﬁdi%h@ﬁﬁ SU¥Sclaim 71 furt her

conprising a protective 5 layer on the antenna. 78. A

radi o frequency identification sticker conprising a
79r ddiF &\ ¥edinfiiesvencyl idemtificrtion stickar ob¢leiah i fethes campiivipg a layer of

. Do . St ear et '
ALl TRl Syl 3 6 e cpposi
theafiiResiajoe saffAicecWReteinahé beeond hmjoratdaced9 attadhed fo thadirst layer of

frequency identification sticker of claim78, further
ad@Ghsri sing a |l ayer of retroreflective materi al

including a first major surface and a second maj or

surface opposite the first major surface, wherein the

second major surface is attached to the first |ayer of

15 adhesive. -34
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