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o province, or country of registration, as well as whether the owner has a current license
plate. License plates typically are formed of a retroreflective sheet and have security
features such as a directional image, such as an Ensure™ image available on license plate
sheeting from Minnesota Mining and Manufacturing Company of St. Paul, Minnesota and
20 sold under the trade designation 3750E. This feature is difficult to counterfeit and
facilitates immediate visual verification of finished license plate authenticity.
Radio frequency identification technology, sometimes referred to as RFID
) tecimology, has a variety of commercial applications, and is typically used for object
identification and tracking from a limited distance. A radio frequency-responsive element
25 can include electronic information identifying the object.
There exists a need to pi'ovide additional security and information currently
provided by either license plates or RFID technology. Further there exists a need to
provide additional protection against fraud or counterfeiting. For example, there exists a
need for secure vehicle identification system that conveys an appropriate amount of
30 information and one where it is difficult to use this system with anything but its intended

vehicle.
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example, the adhesive is a high strength adhesive that will destroy the radio frequency-

~ responsive elerhent by tearing if someone were to attempt to remove the tag from the
15 window. Information stored in the radio frequency-responsive element can be coordinated
with visual information on the retroreflective article to convey an appropriate amount of

information and for additional security.

BRIEF DESCRIPTION OF THE DRAWINGS
20

Figuré 1 shows a block diagram of a combination tag.
_ Figures 2A and 2B show schematic side views of two examples of the tag
of Figure 1.
Figure 3 shows a plan schematic view of a radio frequency-responsive |
25 element used in the tag of Figure 1.
Figure 4 is a block diagram of an RFID interrogation system interacting
with the radio freqliency-responsivc element of Figure 3.

Figure S is a section side schematic view of an example of the tag of Figure

30 Figure 6 is a section side schematic view of another example of the tag of

Figure 1.



1. 30 Figure 6 is a section side schematic view of another exanple of the
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Q her exanples are contenplated. Typical radio frequency-fesponsive el enments
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the met ai (3ot skPwmk The exdicfiequeacyrespensive glementd4has informatipn sigrageiandy t h
metal i zegansmission capability and includes an integrated circuit 22, shown in phantom, and an

B & antenna 24. Element 14 is adapted to enable an interrogation system to obtain information
from the element, indicated by electromagnetic waves 26, 27 and discussed in more detail
below.

Figures 2A and 2B show a schernatic side view of two examples of the
retroreflective article 12 operably coupled to the radio frequency-responsive clement 14.

20 Other examples are contemplated. Typical radio frequency-responsive elements do not
work correctly, or detune, when operated close to metal. Typical radio frequency-
responsive elements become detuned when within about a quarter inch, or 6mm, of metal.
Several forms of retroreflective articles rely on a metallized surface for operation. In such
cases the radio frequency-responsive element will become detuned if placed directly on

25 the metallized retroreflective article. Figure 2A shows a tag 110 with metallized
retroreflective article 112 spaced apart from a radio frequency-responsive element 114 on
a substrate 115. The optical surface 116 of the article 112 is generally facing in the same
direction as an exposed major surface 117 of the radio frequency-responsive element 114.
In the example shown, substrate 115 does not include a metal. Radio frequency-responsive

= 30 element 114 is spaced apart from the metallized retroreflective article 112 on substrate 115

so as not to significantly interfere with the operation of element 114. Figure 2B shows a

tag 210 where the radio frequency-responsive element 214 is placed directly on the optical
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Because passive elenents are preferred flor many applications, the remai nde‘r}".
of the di stadgsfrequency fiekde akDuses tlisk amulgy o trarismitiespnse fodels dyanodul atingsbe '
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‘reflected back to the reader antenna. Thus, their range is more limited. Because passive
elements are preferred for many applications, the remainder of the discussion will be
20 confined to this class of element. Those skilled in the art, however, will recognize that
these two types of elements share many features and that both can be used in the examples
of this disclosure.
| As shown in Figure 3, a passive radio frequency-responsive element 14
typically includes two components: an integrated circuit 22 and an antenna 24. The |
25 integrated circuit provides the primary identification function. It includes software and -
circuitry to permanently store the tag identification and other desirable information,
interpret and proccsé commands received from the interrogation hardware, respond to
requests for information by the interrogator, and assist the hardware in resolving conflicts
resulting from multiple tags responding to interrogation simultaneously. Optionally, the
30 integrated circuit may provide for updating the information stored in its memory
(read/write) as opposed to just reading the information out (read only). Integrated circuits

suitable for use in radio frequency-responsive elements include those available from Texas
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half wavelength antenna is impractical due to size limitations, the important characteristics
are antenna inductance and the number of turns on the antenna coil. For both antenna
20 types, good electrical conductivity is required. Typically, metals such as copper or
aluminum would be used, but other conductors, including magnetic metals such as
permalloy, are also acceptable. It is also important that the input impedance of the
selected IC chip match the inipedance of the antenna for maximum energy transfer.
A capacitor 30 is often included to increase the performance of the marker.
25 The capacitor 30, when present, tunes the operating frequency of the tag to a particular
value. This is desirable for obtaining maximum operating range and insuring compliance
with regulatory requirements. The capacitor may either be a discrete component, or
integrated into the antenna as described below. In some tag designs, particularly tags
designed to operate at very high frequencies, such as 2.45 GHz, a tuning capacitor is not
i .30 required. The capacitor is selected so that, when coupled to the inductance provided by

the antenna, the resonant frequency of the composite structure, given by:



case of tags operating in the lowto md Miz region (13.56 MHz, for exanple)
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the point at which the tags are to be monitored. Hand held detection devices may be used.
An interrogation source 302 (typically including a drive oscillator and an amplifier) is
coupled to an antenna 304 (sometimes described as a field coil) for transmitting an
15 alternating radio frequency field, or interrogation signal, in the interrogation zone. The
system 300 also includes an antenna for receiving a signal (shown as antenna 304, and
sometimes described as a receiving coil) and detector 306 for processing si gnafs produced
by tags in the interrogation zone. ‘
The interrogation source 302 transmits an interrogation signal 210, which
20 may be selected within certain known frequency bands that are preferred because they do
not intcrfel_'c with other applications, and because they comply with applicable government
regulations. When the radio frequency-responsive element receives an interrogation signal
it transmits its own response code signal 302 that is received by the antenna 304 and
transmitted to detector 306. The detector decodes the response, identifies the tag
25 (typically based-on information stored in a computer or other memory device 308), and
takes action based on the code signal detected. Various modifications of the illustrated
system are known to those of skilf in the art including, for example, using separate
antennas for the interrogation source 302 and the detector 306 in place of the single
antenna 304 that is illustrated.
30 Figure 5 shows a section schematic side view of an example of a tag 38

with a metallized retroreflective article 40 and a radio frequency-responsive element 42
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resin 48. The reflector layer 50 can comprise opaque materials such as silver, aluminum,

C

chromium, nickel, or magnesium or a transparent high-index reflector layer such as
bismuth, trioxide, zinc sulfide, titanium dioxide or zirconium oxide, or multilayer

20 reflectors. Light enters the retroreflective article 40 through the spacing resin 48 and is
focused by the microspheres 46. Light is then reflected by the reflector layer 50 back
through the microspheres 46 and spacing resin 48 toward the light source.

Variations on the microsphere type retroreflective article are contemplated.

For example, the optical spheres can be partially embedded within a spacing resin and

25 coated with a bead bond layer such that the spacing resin is between the reflector layer and
the bead bond layer. The bead bond layer can contain a colored pigment that gives the
retroreflective article a colored appearance in ambient light and a different appearance,
such as silver, in retroreflected light. Another variation of the retroreflective article
includes an exposed monolayer of microspheres.

30 Figure 6 shows another section schematic side view of an example of a tag

-< 52 with a metallized retroreflective article 54 including a cube corner retroreflector 55

having a multiplicity of cube corner retroreflective element 56 instead of microspheres.



the optical surface 45 and exposed surface 47 of the retroreflective article
40 and radi o frequency-responsive elenent 42. In the exanple s PR 7006
adhesive 43 is transparent. Al so, 10 adhesives 41, 43 nmay fi

I ' on
the substrMQ'¥B¥en the retroreflective article 40 and rgg}rg} 28t

frequency-responsive el enent 42. The rethoreflective article 40 is one
exanpl e of several fornms of mcrosphere type retroreflectors suitable for
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i TR S R . 1,
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frequency-responsi ve el'ement 58 are”spaced apart from each other on a
substrat e @pplkad tattheevasldyt o t he substrate with an adhesive 62. The

In the example shown, the retroreflective article 54 includes a specularly
reflective layer 70 attached to the cube corner elements 56. The reflective layer‘ 70 can be
formed from the same materials used to form the reflector layer 50 in Figure 5. Light

20 entering the cube corner retroreflector 55 from the optical surface 64 is specularly
reflected off of the three mutually perpendicular faces of the cube corner element 55 and
returned toward the light source.

| In the example shown, the specularly reflective layer 70 is formed of a
material that will detune the radio frequency-responsive element 58 if the radio frcqueﬁcy-

25 responsive element is placed too close to the retroreflective article 54, i.e., the cube corner
elements 56 are-metallized. Accordingly, the radio frequency-responsive element 58 is
spaced apart from the retroreflective article 54 a sufficient distance so as not to
substantially effect the performance of the radio frequency-responsive element 58.

Figure 7 is another section schematic side view of a tag 72 with non-

30 metallized retroreflective article 74 so that the radio frequency-responsive element 76 is
attached directly to the retroreflective article 74. An adhesive 78 is used to attach the radio
frequency-responsive article to the optical surface 80. In the example, the exposed surface



optical surface 64 of the retroreflective article 54 and exposed surface 66
of the radio frequency-responsi ve el enent 58 are coated with @S hewi ve
68. 5 The u‘gﬁ, ner retroreflector 55 can be formed froma strtabl e
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‘retroreflective article 74 so he radi o frequency-responsive el'enent 76
i'S  at t acmaterials; sushag atnvl!dﬂwltrmmat@m-pohre@yiqncue@phalateAmnaumes&we 78 is
used to at ach t radi uency responsive article to the optical
surface 88 "“ﬁsﬂ’e lﬂicg&%{ﬁ&etag ‘e exposed surface WO 03/032247

In some examples, the adhesive placed on the optical and exposed surfaces

is a high strength adhesive and attached directly to the antenna of the radio frequency-

20 responsive element. The antenna will become tomn and thus destroyed if someone were to
try to remove the antenna from the inside of a vehicle window. In another example, a
release agent can be placed on various locations of the antenna or the high strength
adhesive and used in combination with the high strength adhesive. When removal is
atternpted, differential release caused by including the release agent will cause the

25 adhesive to be in release causing more tearing of the antenna. One variation of this
exarﬁplc is to use two or more adhesives on the radio frequency-responsive element,
where each adhesive has a different strength or adhesion value, Destruction of the antenna
provides for increased security. (If this additional security is not required, the radio
frequency-responsive element including the exposed surface can be encased in a

30 polymeric material and attached to the tag such that the adhesive does not directly contact

the radio frequency-responsive element.)
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76 is facing in the sane direction as the optical surface 80. R ‘
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information, serves to obscure in part the radio frequency-responsive element 42. Printed
indicia 103 should not include a metallized ink that will detune the element 42. A pressure
20 sensitive adhesive 43 covers the tag 38 and may include a release agent deposited on
portions of the antenna on the radio frequency-responsive element 42. In this example, the
retroreflective article 40 and radio frequency-responsive element 42 can be used to verify
vehicle registration. The radio frequency-responsive element 42 can be electronically read
and the information compared to the license plate and vehicle identification number to
25 assure that it is legitimate. In the example shown, the radio frequency-responsive element
42 can be updated when registration taxes or insurance payments are made providing an
immediate method 6f verification for law enforcement officials.
Various modifications and combinations 'of the embodiments disclosed will
be apparent to those skilled in the art, and those modifications are intended to be within

30 the scope of the invention as defined in the appended claims.



frequency-responsi ve el enent including the exposed surface can be encased in
a 30 polyneric material and attached to the tag such that the a %@j%ﬁ does
not directly contact the radio frequengé-responsive el enent .) §/ @2247
-10 0 6 APR 2006" PCT/US02/ 25842 For addrtional security, the tag 10 can

i ncl ude other coated or uncoated visual information. For exanple, the
retroreflective article 12 can include a holographic |ayer, or a
retroreflective article can be directionally inaged or included with a
floating image as now known in the GlLAIMS8not her exanple is to use the data
in the radio frequency 5 responsive elenent 14 as an encrypting code to
information on the tag such as a bar code or a dot code. One exanple of a
dot code is by Veritech, Inc. of Van Nuys, California. The conbi nation

T POt e, O e b SBR[ S 0 T2 e

skilled in the gretrerafective aRIY HaQinghaloplitk® sfaseraindi nf or mation on the tag
such as a dot code can be used to ecode 10 information in the radio

f r equency- r esporsidie frshieeneprespansied dlemenit gitachedtodhewsrosctlseiive artiddey of one

le of th 1Q. .Thi f F 5
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frequency- repsERehetdn ﬁieqaaa tﬁeé}aenﬁyir@sﬁ&%ei«etmmmﬁw:ﬁr&méﬁm sth@gc and

retroreflective article 40 is available from M nnesota M ning_ and
Manuf act ur itrgsuaission sgpabilitiss edaptedito cnsdlavnrintesogation sydemie ebtaiagdnigrastiosn 3750.

The retror ti cle 40 incl o] e form of
t he graphi i ngﬁlcé\é@g%reég GYII%gﬂ Y Lf%ﬁeélt’ '%‘ﬁg(? rhc'ﬂg geenr%]g%cép ?%stsl{)l’onm ve
el enment 42 cidrhéht corapride sn B:Epo@écﬁéﬁrfaﬂdmﬁla& atBsivielddpokedt @d@le expRed surfacgvi di ng

visual information, serves tq obscure in part the radio
f r equency- ridepihssive bavingsrearhesiye strangilysutficionie tearhe dioANPREYSIPONNKS ude a

met al!izedse'l&!fcntthﬁrlanJ{%hgc‘f% it oﬂv?dli‘éPrtsde is E&ﬁ%&'&%}ﬁ@lei@ﬂ&d&'ve

adhesi ve 43 covers the nmay 1 nc ease agent osited on

portions ofbytmeadifes1saminms¢cjuemt}ammvwmm¢mcesmﬂewve el ement 42. In
this exanple, the retroreflective article 40 and radi o frequency-responsive

el enent 42 can be used to verify vehicle registration. The radio

frequency-respo ﬁflie"\/%hﬁiefi&i@ﬂ‘iﬁcﬁ?on%ﬂd@ﬁst?dk%P&frc‘mﬂnCla‘th\élﬂh?&@ I?d%éd Sififice
information conpared to the license plate and vehi'cl e 1'dentiticatlon nunber
to faces in the same divection as the optical surface and the adhesive is disposed on the

optical surface and the exposed surface.

3. The vehicle identification window sticker of claim 2, wherein the cxposed surface
has disposed thereon a plurality of adhesives to adhers the vehicle identification window
sticker to the vehicle window including a first pressure sensitive adhesive having a first
adhesion value and a second pressure sensitive adhesive having a second adhesion value
greater than the first adhesion value, aud further wherein the second adhesion value of the
second pressure sensitive adhesive has a strength sufficient to tear the antenna when the

vehicle identification window sticker is subsequently retnoved from the vehicle window.

4, The vehicle identification window sticker of claim 3, wherein the first and second

pressure sensitive adhesives are disposed directly on the antenna,



25 assure that it is legitimate. In the exanple shown, the radio
frequency-responsive el enent 42 can be updated when registration ba@gsz @_r

i nsurance paynents are nmade providing an_ i mredi ate nmet hod of verp i tp n
for |aw enforcement officials. Various "ddifications and combi nations of the
enbodi nents disclosed will be apparent to those skilled in the art, and
those nodifications are intended to be within 30 the scope of the invention

as defined in the appended ¢lains..Q 6 APR 2006 - CLAI 1. A vehicle

i denti fi catd-on vﬂ'h?d@a“%ﬁ ?E%MF%&Wﬁtj‘?k“ﬂPg’@m%ﬁ@?‘P?e%’f”"x?ép 30t ¢l e havi ng

an opti cal SWAiAGe ispAsladn'aRlbg oh SANERMHYE BROBE kiRnRL STent altached to the
t1cle, the radio freq

retrorcflcctivc a erein uency-responsi ve el enent
conprises an antenna and an integrated circuit, wherein the radio
frequency-responsi ve_ el enent . has i pformation_ stor and_ transfm Ssion
capabi | i ti €8 adabicewhicle ideniricationwindow sheksrel éﬁ“h gYEi@Fﬁ"E g“’é‘c‘ﬁ“iFﬁE“ﬁ?ﬁ or mat i on
fromthe ragigqtd éal%ﬁﬁln(é%éﬂfzg& BORotifer GEITRRA the'1RE0 ?eguéngg-rés‘ﬁgﬂs?vc eleme .
frequency-responsive ~Clement conprises -an expose urface”and an adhesi ve
di sposed oris aheched pothe dpticat barfee, t he adhesi ve having an adhesive strength
sufficient to tear the radi o frequency-responsive elenent, when the vehicle
identification wi ndow sticker is adhered to a vehicle w ndow by the
adhesive and subgaduenid Meéﬁ@ﬁ?%ﬁd%sﬁ%&%ﬁﬁﬁm £ WeRaPte rglaoré_ﬁlﬁ: yehi cl e
identification wndow sticker of clarml, ereln’the exposed surtace faces
i n the sanearticlededides a astdllieedapttionghndsuitdrein eheandio fitquadiresspussiveselehenposed on
the opticgl surface, ,and the exposed surface, 3. The vehicle identification
wi ndow st i df @ftached besidethe mefpllaedipartioRe exposed surface has di sposed t her eon
a plurality of adhesives to adhere the vehicle identification w ndow

sticker to the vehicle window including a first pressure sensitive adhesive
having a fi%st HohebicknidwalicatiameindowestickedofoisissT)vdicedmthictretnesRathiesi ve

havi ng a secand .adhesi val ye reater than the first adhesign val ue, and
further whearrﬂraﬁ f?‘%[ﬁr %@@ﬁﬂa é‘&?géigfﬂﬁ‘%\)’gﬁ" @‘F “’Et{?écﬁq;&?@%%ﬂag]ﬁ PB@&EF’%‘E% ensitive
adhesi ve hagediesdyREsHSIve 'é{?fﬂeﬁt &8 hitdcfed Bahe ubrAS HRAMR GBS ERectivENi Cl €

identification wndow sticker is subsequently rerhoved fromthe vehicle
wi ndow. 4. artiee isipactdapad diom the cudio bequansissepossive klsment cl ai m 3, wherein the
first and second -_ .

L)

9, The vehicle identification window sticker of claim 7, wherein the retroreflective

article includes one of a metallized cube comer article or a microsphere type article.

10,  ‘The vehicle identification window slicker of claim 1, whercin the retroreflective

article includes printed indicia on the top surface.

11, The vehicle identification window sticker of claim 10, wherein the printed indicia

includes a non-metallized ink.

12.  The vehicle identification window sticker of claim 1, wherein the radio

frequency-responsive element includes printed indicia thereon.

13. . A vehicle identification window sticker comprising:

a retroreflective article having an optical surface; and



pressure sensitive adhesives are disposed directly on the antenna, 0 6 APR
2006 -12 5. The vehicle identification w ndow sticker of claim2 haygn@R200b
rel ease agent selectively disposed on 3&% | east one of the adhesive and the
antenna. 6. The vehicle identification™w’ndow sticker of claim1l, wherein
the retroreflective article is a non-netallized cube coiner article and the
radi o frequency-responsive elenent is attached to the optical surface. 7.
The vehicle identifjcation wi ndow stjicker of claim1l, wherein the
retroreflective akmdioEeauengycicspnasive chymenl atiushed to thetpignretlactive aitigleei n t he

por 1 on. - 8. Saem i RARE Gefo P RRRmiv Rt e ap R RoefRe o |
the retrorefitR@l Whcindhé il efréduefidyiesjonsive lement 1k Rbmatien sfge whgr ei n the

rctrorcflective article and the radio frequency-responsive elenment are
attached t oransmissipsrapshilitiesadnptediiatenalie an intgrenzafionegyisiendo obtain pfasmptios paced

et 11 car it B Rio-SERR i SRP ARROH BRI b s iioatyr

article incdlefes coRPrieds aﬁ_osrP@sablsﬁlm_é aﬁ&ﬂﬁa&@ﬁiﬂ@ﬁgpdshd 6h the@ipaedh@fRs pher e
type article. 10. The vehicle identification w ndow sticker of claim1,

wher ei n t hetorasigehothe vekiskeiidentifigatianoyvindow stickencte yvehisteswinfoni andwhseeinthe t op

The pri nt o RTE SRS S A b ER KRRl leE n s Bl fikye " 1 "
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frequency-respaonsi ve el enent includes printed indicia thereon. 13. A vehicle
i dent i fi catyubRciontsrensth {9 ericthe sasimplregiecey-respensiye elsment whemthevehiele ¢l e havi.ng

ol enont - at 1 e Son PR B adaThd Pl WREBHTT Y LV 0GTS

frequency-responsi ve el enent conprises an antenna and an integrated

circuit, wherein the radjo frequency-responsive, el ement has infqrmation
storage andl%tr ahasyelusleidentfisation piiday S&@%Péﬂa%l%g&ﬁ%ﬂ&ﬁ fieytdhessiGat i on

system to ORGLH L} drb¥sOeWBhditA adhesive and the second adhesive s a Second pressure

sensitive adhesive,

15.  The vehicle identification window sticker of claim 14, wherein the first and

second pressure sensitive adhesives are disposed directly on the antenua.

16.  The vehicle identification window sticker of claim 13, wherein the radio
frequency-responsive clement includes an exposed swrfacc facing in the same direction as
the optical surfacc.

17.  The vehicle identification window sticker of claim 13 further comprising a release

agent selectively disposed on at least one of the adhesive and the antenna,

18.  The vehicle identification window sticker of claim 13, wherein the retrorcflective
article is a non-metallized cubc corner article and the radio frequency-responsive element

is attached to the optical surface,



fromthe radi o frequency-responsive el enent, wherein the radio
frequency-responsive elenent conprises an exposed surface and an qﬂ&ﬁﬁﬁmf
di sposed on the exposed surface to attﬁﬁh the vehicle identificapi dow
sticker to a vehicle wi ndow, and whereirn"the adhesive conprises a first
adhesive having a first adhesion value and a second adhesive having a
second adhesion value that is greater than the first adhesion val ue and of

sufficient strength to tear the radio frequency-responsive ele t .when the
vehi cl e i ddnti fileaehisls idemtidisation wiadey S?@%@ﬁ%@d& g'gﬁﬁe C HERFIPENG ndow.

14. The vehi&he: ] L E J ] Lekar, _of: i I e first
adhesi ve i%ﬁdz}fﬂcﬂl?tg : %ffdgg@yreg gg@ﬁg’?@er a glseirél}{leo %@%%Egg%%%%%gl ve IS
a second presttached béstdeshé inetlipad podive. 15. The vehicle identification wi ndow
sticker of claim14, wherein the first and second pressure sensitive
adhesives are disposed directly on the antenna. 16. The vehicle

i dentificati,on Wswn {. f clai . e L Qtoernr (T e
{1 equency. AeportitehiRiiionfon FiaBbNtcker HAGHR' 1, WAGhAfL Ruoretlective o
direction agticlé Arthepinchks § subtkaste, and wherthreth edtiogdfRciiekentitlé andithe @adipi ndow

sticker of claim13 further conprising a release agent selectjively disposed
on at | eastircgrencyfrespeasiye pleseniarptrchersio sha whpigate steh thep the retprellective

articl e i o SR ERH bl BAELE ok MliedclrHRBRFL Bhil, 70 oot e

frequency-responsive elenent 1is attached to the optical surface. 0 6 APR
7005 -14 19. The_vehicle identification w ndow stjcker of claim13, wherein

the retror &t ectihparchigle identification windaw sticker eambination teg ofi clpim 19, Wheiey i n t he
dio f - i i i : ptallized
bor t1 on. - 3018 Pt ARRARNKAG RRE bug off AR ETHERAIE of B T 0" e ei n

t he retr or efilcmepheretyparatticld.e further includes a substrate, and wherein the
retroreflective article and the radio frequency-responsive elenment are
attached to the substrate such that the retroreflective article is spaced
apart fromgphe ragiRhiclSAsRRNAGOHRAOT ke PORIRM 13, Fherol e Vel etive
identification w ndow sticker conbination tag of claim 19, wherein the

r et r or ef | ectficleiwhides pentediidicdcen the éopofurfacaret al | i zed cube confer article or
a

23.  The vehicle identification window sticker of claim 22, wherein the printed indicia

includes a non-metallized ink.

24.  The vehicle identification window sticker of claim 13, wherein the redio

frequency-responsive element includes printed indicia thereon.

25. A vehicle identification window sticker comprising:.

a retroreflective article having an optical surface and printed information; and

a radio frequency-responsive element attached to the retroreflective article,
wherein the radio frequency-responsive element comprises an antenna and an integrated
circuit, wherein the radio frequency-responsive clement has information storage and
transmission capabilitics adapted to enable an interrogation system to obtain information
from the radio frequency-rcsponsive element, wherein the radio frequency-responsive
element includes information associated with the printed information on the

retroreflective article, and comprises an adbesive disposed directly on the antenna to



m crosphere type article. 22. The vehicle identification mjndOM/%hgﬁéfgmgf
claim 13, wherein the retroreflective article includes printed ith@i n
the top surface, 23. The vehicle identification wi ndow sticker of claim?22,
wherein the prinmed indicia includes a~h®n-metallized ink. 24. The vehicle
identification w ndow sticker of claim13, wherein the radio
frequency-responsive el enent includes printed indicia thereon. 25. A vehicle
identification w ndow sticker conprising: a retroreflective article having

an opti cal adhert gleevehinde deutificstion windewestivken to anehiclewingdgwend having a

frequency-res siye. el enent, attached ta the retrarefl ectiye article,

wher ei n thé%Fgéﬁélﬁ{fHL@%hpe@ﬁ%ﬂg iwggn &egz {e: ﬁ‘?&?‘&%ﬁ""éﬁ?"@‘ﬁh‘é and an
i nt egr at ed spBichGatitly reMBeddaidin HkSehRI Winflswauency- responsi ve el ement has.
information storagé and transm ssion capabilities adapted to enable an

interrogation systemto obtain information fromthe radio

frequency-rgsponsi ve, |l epent., wher.ei,n the radiq fyeguency;regpaonsi ve

el enent i ncPude Hf‘éﬁ?d??%&?{wﬁ?g&‘f‘ﬁ?“éa“% 's}dﬁlﬂﬁl zrrjr ?’ﬁ?fg’d‘ the cﬁ%ﬂﬁ&ti on on the
retrorefl e%mgﬁs&rémi heCRREY firsERThBHoRHIESindS RbaaQRRe Habfiglay on the

antenna to O APR 2006 -15 adhere the vehicle identification w ndow sticker

to a vehi clsecanidradbesicrnehhieepreatey than the fiemgdliesioufviluei ent to tear the antenna
when the vehicle identification w ndow sticker is subsequently renoved from
the vehicle window 26. The vehicle identification wi ndow sticker of claim

25, wher ei p7t he BARGRIKSder®iBIRIdnSARd G bidket oPIRRSIGY FhBaM the fifkt AdHesie @adhesi on

val ue and a second adhesive having a - second adhesion val ue greater than the
first adheds afirst grassire 9ensitivh edhesive ahdthe desonid adlwaive dre secobpressitecker of ¢l ai m
26, wherein the first adhesive is a first pressure sensitive adhesive and
the second SERRE 3L 3 second pressure sensitive adhesive. 28. The
vehicle identification w ndow sticker of claim27, wherein the first and
second pressure sensitive adhesives are disposed directly on the antenna.

29. The veRBcl e Theanbicleidentifigation windew stickekefrclaim 27, whereirghe firstand n t he radio
frequency-r, nsi v | t Si; Al ex SHrf facing in the sanme
direction 5§§o‘&9 p?essl?re%enm adhfMfl Y E% didhosed cﬁx%%t?)gon tho afiEfnd.
29.  The vehicle identification window sticker of claim 25, wherein the radio
frequency-responsive element includes an cxposed surface facing in the same direction as

the optical surface.

30.  The vehicle identification window sticker of claim 25, wherein the radio
frcqucncy-rcsponsifc element comprises an exposed surface and an adhesive disposed on
the exposcd surface, and wherein when the vehicle identification window sticker is
adhered to a vehicle window by the adhesive and subsequently removed from the a

vehicle window, the radio frequency-responsive element will become torn.

31.  The vehiclc identification window sticker of claim 30 further comprising a release
agent selectively disposed on at least one of the adhesive and the antenna,

32.  The vehiclc identification window sticker of claim 25, whercin the retroreflective
article is a non-metallized cube corner article and the radio frequency-responsive element

is attached to the optical surface. -



the optical surface, 30. The vehicle identification wi ndow sticker of claim
25, wherein the radio frequency-responsive el enment conprises an exposed
surface and an adhesive di sposed on the exposed surface, and wh@6dAPR HBben
the vehicle identification wi ndow stickér is adhered to a vehicle wi ndow by
t he adhesi ve and subsequently renoved fromthe a vehicle window, the radio
frequency-responsive element will becone torn. 31. The vehicle

i dentification w ndow sticker of claim30 further conprising a rel ease

agent selectively disposed on at |east one of the adhesive and the antenna.

32. The veby cl ertdanil I EAAQHoNION SHEE LA 26 ViR e ARG AL RV N

retrorefl ective e 1S a non-nmetall1zed cube corner article and the
radi o fr eqaticke)indledep @amsdtaltizez] pooton, and whatihabdwediotfrequaieyaptrionsive slomémce. - 16
0 6 APR 2006 33. The vehicle, identjfication w ndow sticker of claim 25,

wher ei n t hi§ aﬂé@hegrhéﬁ’r‘ﬂ"egﬁmﬁéalh%dtﬂom@-i ncl udes a netallized portion,- and
wherein the radi o frequency-responsive clenent is attached beside the
netal lized portion. 34, The vehicle identification wi ndow sticker of claim
33, wher ei .t heThetehivlefdesiifidatien whidowaticker of tloied 33, wiiensin theaeisarbfitotiag €, and
wherein the retroreflective article and . the radi§ frequency-responsi ve

el enent ar @tigleduthea inciuses p substmate; angywhesein theppigeretlerdive axticlraddba iadie article

i s spaced | E’%&ZE I r i ; ~khe vehicle
identifi caﬁ?@%"@! %eglg&v{/&@? i"Cker Qac%r?gtlgénﬁg'??&/otﬁé ?1203&(5}? S%é aﬁﬁ%ﬁ@%{ﬁwﬁ@gﬁlﬁ t he
retroref| egtitdeds spabécdpartifiven tdeadio fieq@hcpraspomiveiclegenc.ube comer article or a

m crosphere type article. 36. The vehicle identification w ndow sticker of
claim 25, wherein the retroreflective article includes printed indicia on

the top sugd acey . NSEM i ' | i 4Qf.cl ai m 36,
wherein t hgeg'pri %]EeZ‘thllc;’ll-éd]lﬁgl a aﬁ%@%@g}ﬁa‘f_&%%ﬁg@g %ggfﬁw%ﬁ” ng vehicl e
i dent i fi catheoctrosefimitive aiticle iesludel oné of mindallized arbeicorreh ertickdira
frequency-resgogsi ve el enent includes printed indicia thereon.

microsphcere type article,

36.  The vehicle identification window sticker of claim 25, whetein the retroreflective

article includes printed indicia on the top surface.

37.  The vchicle identification window sticker of claim 36, wherein the printcd indicia

includes a non-metallized ink.

38.  The vehicle identification window sticker of claiin 25, wherein the radio

frequency-responsive element includes printed indicia thereon.





