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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. Radio frequency identification technology, sometimes referred to as RFID
technology, has a variety of commercial applications, and is typically used for object

20 identification and tracking from a limited distance. A radio frequency-responsive element
can include electronic information identifying the object.

There exists a need to provide additional security and information currently
provided by either license plates or RFID technology. A tag incorporating both
retroreflective features and RFID technology is described in United States Patent

25 Application Serial No. 09/974,385, which is here incorporated by reference. The
retroreflective features convey visual information and the RFID technology conveys
electronic information. Difficulties exist when coupling a metallized retroreflective article
with a radio frequency-responsive element. Many conventional retroreflective articles,
such as license plate sheeting, have a tendency to detune, or adversely affect the

30 performance of, a radio frequency-responsive element when placed within about a quarter

inch, or 6mm, of a metallized retroreflective article.
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combination tag is operable even if the radio frequency-responsive element is within 6mm
of the retroreflective article.

The system has several advanlages. Among these advantages, the entire
20 face of the combination tag can be retroreflective and the tag is still thin, Thus, the visual
information is easily identifiable. The visual information and electronic information can be
used together to verify vehicle registration. Visual information can be compared with the
electronic information to confirm that the tag is legitimate. Further, the electronic
information can be updated when registration, taxes or insurance payments are made

25 providing an immediate method of verification. Other advantages are contemplated.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a block diagram of a combination tag,
Figure 2 shows a plan view of the tag of Figure 1.
30 Figure 3 shows a plan schematic view of a radio frequency-responsive

element used in the tag of Figure 1.
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or 25 indirectly, to the rear surface 17 of the optical article. Figure 2
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Thies 1 et neflahddgdneradlyaimtiipakatlel, Andicated by ray 20, and back towards the light source
(not shown). The retroreflective article 12 includes optical article 13 and reflective layer
15. Optical article 13 includes optical surface 16 and an opposite rear surface 17. One of
the optical surface 16 or the rear surface 17 is a structured surface. The reflective layer 15
is deposited on at least a portion of the structured surface, in the example the rear surface.
20 The radio frequency-responsive element 14 has information storage and transmission
capability and includes an integrated circuit 22, shown in phantom, and an 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.
The radio frequency-responsive element 14 is coupled, i.e., attached either directly or
25 indirectly, to the rear surface 17 of the optical article.
Figure 2 shows a plan view of one example of the tag 10. Tag 10 includes a
retroreflective article 12, and a radio frequency-responsive article 14, shown in phantom
as attached to the rear of the retroreflective article 12. The retroreflective article 12
includes printed indicia 32 such as common background indicia 34 and tag-specific indicia
30 36 in the form of a Mexican license plate in the illustrated example. A pressure sensitive

adhesive 38 covers the tag 10. In this example, the retroreflective article 12 and radio

frequency-responsive element 14 can be used to verify vehicle registration. The radio
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identificati grnRRE £t bRIed&SoF 8Rh§ apMiQkBRS, i remainder of the discussion will be
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

20 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
integrated circuit provides the primary identification function. It includes firmware and
circuitry to permanently store the tag identification and other desirable information,

25 interpret and process 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
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

30 suitable for use in radio frequency-responsive elements include those available from Texas

Instruments (in their TIRIS line of products), Philips (in their Mifare and Hitag line of
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antenna coil. For both antenna types, good electrical conductivity is required. Typically,
20 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 impedance 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 1s not
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:
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Hand hel d detection devices may be used. . An interrogation sour ce 302
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i nterrogati 0ApzARErogation 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 signals produced
by tags in the interrogation zone.
The interrogation source 302 transmits an interrogation signal 310, which
20 may be selected within certain known frequency bands that are preferred because they do
not interfere with other applications, and because they comply with applicable government
regulationé. When the radio frequency-responsive element receives an interrogation signal
it transmits its own response code signal 312 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 skill 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 tag 40 with

a retroreflective article 42 and a radio frequency-responsive element 44 coupled to the rear



The interrogation source 302 transnts an interrogation signal 319§ JUNi 2600
20 .may -be selected within certain known frequency bands that are preferred

because \R/pei%m(i? ggNOt interfere with other applications, ali;@ %ﬁ@ﬁ4 t hey
conmply wth applicabl e governnment regul ati ons. \Wen the raal 0

frequency-responsi ve el enent receives an interrogation signal it transmts
its own response code signal 312 that is received by the antenna 304 and
transmi tefgetrersflgetiecarticle 3G TagH isdwessampledcbeltag 10ef Figgpdntbe radifent i fi es
t he tag )i_cal ony Laforoation..s L J her
reor y e shE PO G SRR Gl R e R AB e Wi R U KD B

Vari ous rendieflecttvd amigleof2 ihbiRdes drusitical fitlcle Si3dndm r@flectisvpuyerids. t hose of skill
in the art including, for exanple, using separate antennas for the

i nterrogation sour OPligyartigle 43 melyres ap oprica srripee 4 andeanIpposite Yrushired
antenna 304 HSAl: Fi ale) ' emati c side
Vi es\?v of %% Sé’lkga?r%ﬁg‘ (8#) L%agéhgfgé'v?mjjfl}?%%dnrtg%é’ga@?lggsc |ev(gsg‘§%%lfcﬁgn §1§Pand a radio
f r equenciyickesensi tyge firerfsiRttofdlsudablel fetudedn tfped0.darnhdexbmpléNpacdartise 0 3/0
54 79 1 PCT/ US02/ 33744 of retroreflective article 42. Tag 40 is one exanple
of the thyinelndss arppglpsed monphayer giprsical ¢lemgaldy. pucdipsiphares whisheas ba4 can be
t hat desgrl | r : | et tive article
421 nol UERC g e S, i e GRRAT o sEuMONSR &, cORBriphE o SEME, | 12 "hrti ol e
43 i ncl upkdgviaml mpyiat at payestarcPreddratadncthanplogpgods dred stinuidtare enbstantinkyar sur f ace
47. Optical article 43 shown in the exanple is one of several fornms of

mi ¢ osphEeBREPh ORicet et é@gsofpgn%ﬁotb&gape@afﬂ!}w SRS #1G AFICHEED 16T ¢ he

exanpl € afRbL 83ls Ahlcfib@to el dARTmAD (RNGHBRRULTRIRLAKGR iP Ihel The!

el enents 48, suc% as spheres i'ch can be ormed fromglass, that are

coat ed i optmabputicad6rand reur 40rfacectvpare Sormggd onche epasmg resin 49aluplvibayspheesyr al  or
pol yester, Preferaply.. the spheres 48 and resin 49 are sufbstantjally 10

P r ane par dhire e Er Mt e 3 i sxapigie ot Sharisdn B e Py HETHIBC e

st ruct ur #6mMaines&h MiAGR, thd MEnuFhdrined CORPhISy SESE PabIl MifRbAIRYigRatbd &
spheres 48, as is known in the art. e optical surface 46 and rear surface

471are fdHRdmtgvithonethgpelldctiye taysi.n 49 such that spheres 48 are encl osed
L he Testh S SR SR Al RuE LRI ecl ve Shect
desi gnat @mtedsplattd. BoiSdaligle, el dpoidhl spheres il BEparvially aydédded within a
spacing resin and 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
20 pigment that gives the retroreflective article a colored appearance in ambient light and a
different appearance, such as silver, in a retroreflected light. Another variation of the
retroreflective article includes an exposed monolayer of microspheres.
Variations on the optical article 43 are also contemplated. Figure 6 shows
an example of a tag 50 having a construction similar to that of Figure 5, but with cube
25 corner retroreflectors 52 including cube comer-bptical article 53 and reflective layer 45.
Cube comer-optical article includes optical elements 54 in the form of cube corner
elements. The cube corner retroreflector 52 can be formed from a suitable thermal plastic
material such as vinyl, polycarbonate, arcylate or other material, or can be formed by
curing a material such as urethane, epoxy, polyester, and acrylate oligomers or monomers.
30 Cube comer elements 54 typically have three mutually perpendicular faces that cooperate
to retroreflect light toward the light source. In the example shown, optical article 52 is a

monolithic member including the cube corner elements 54. Alternatively, the cube corner



Variations on the mcrosphered type retroreflective article are

contenpl ated. For exanple, the optical spheres can be partially {efrdéN bt
within a spegiga@sd?si n and coated with a bead bond | ayer suchctrhgiziihe
spacing resin is between the reflector |ayer and the bead bond | ayer. The
bead bond | ayer can contain a colored 20 pignent that gives t he
retroreflective arti %I e a color af?ancg%l n anpi ent ght and

d appe
di fferent arRBERTA8, e@éﬁéweé@é%asl@ﬂpgtq 113 the fotegr ‘?Cé‘?ftght Fﬁ‘ﬁ#ﬁ%’[h%ﬁ@?her
variation of.flg o LalhiOhRl beGhini& avratmgll:ﬁavd'aﬁ+rqﬁ§r§trér}nmg%%9d poRghayer of

mcrospheres ari ations on the optical article 43 are also contenpl at ed.
Figure 6 shdwskn@Th«amleeSManantlage &0 oveadaiy {goteshooms titartied omtizioptitdsutfacet hat

of Figure 5, or ner troref rs 52 including cube
cor ner - opt | cstﬁj%é}e %gg ISSHQF?\’%’FISEYE?WF rF%')Fé‘Fga Ij’?Cube cor ner - opti cal
articlesincludes opticglyighGRRAlEe %e'—crbrﬁé}%tfr&rcﬂh&f)r (2’158 A4 ARicle ﬁﬁgent S.

The cube coner retroreflector 52 can be fornmed from tabl e thermal
pl astic mateniahplsledFarsxainpld, Figuot § slovbooptica) elamentsals eubr carnérgurismat er i al |

or can be fqrmed by. curin mat er i al s ch as ur th ne,..epoxy, O| ester,
ond acr y1 at doginyEhae §1 etk e der Surthes i o SRR RREoRle e FRr R |
have three mudigd hXh&?BP&I’H@'c%Hle@rcavflﬁEseﬁnai 1*§3t'he %%P&r&tc%be E&né@fn’is‘?ﬁ@%& fct

light toward the Iight source. In the exanpl e shown, optical article 52 is a

nmonol i t hi ¢ rkewiver inithe hudif ngbe trenenirsmsanensed| gemptisalsarfagd besomes coextgnsivehe
cube cotner [ 05 6 J 20 [ US02133744. el emen

it RN e R I R A g b R e K T
corner el engpé subBWorR& fiiBemRhts WHIEE Rithéd opobié tHehes subgcérat erial used to
formthe backing. The article 52 can inclu an over| a%l (not shown)

attached to the optlcaRe%lmlﬂaﬁéFlgB@5Wf§f%1hkq elpments vathsbigurecd agaivesttheict ur ed
rear surfac Var. r I al
arti ol e 5o armershueRe Piblhs BRdilf fedtn AR 4 RSl EEh the R Eralent

as cube cor narfape 43 iFhe reﬂEmWI& layerdbigs d¢posivdibdieectiyeveeatlesu afpan&)mcff tidhe
structured surface. The gptical article can  also be a sheet of cube coner

caviti by t hawptical arfigle 43nfien example, opp Rortionf thy prijral agiglejcan ingludep $5UEle art .

| f cube co r I 0
with e of rhal S URcRl:ta UM, qhiRIEPLRal cHhE B 6o BRAAINIC IEIRRRSS ViEnt

opti cal sur fembars dife retroreflective article 42 through the optical surface 46 of the spacing resin 49
and is focused by the microspheres 48. Light is then reflected by the reflective layer 45
back through the microspheres 48 and spacing resin 49 toward the light source. In Figare

20 6, light entering the cube corner optical article 52 through the optical surface 56 is
speculatly reflected off of the three mutually perpendicular faces of the cube comer
elements 54 and returned toward the light source.

Reflective layer 45 can be simply a diffusely reflecting pigment such as a
white ink or coating for applications where only a little retroreflection is desired. With

25 simply a diffusely reflecting reflective layer, relatively small amounts of incident light will
be directed back toward the light source. The diffusely reflecting reflective layer need not
include metal.

The reflective layer 45 can contain a metallized ink to increase
retroreflectivity of the article. The metallized inks include non-contiguous metal particles

30 deposited on thé structured surface so as not to form a continuous metal layer over a
substantial portion of the structured surface. One example of a non-contiguous metal layer

are randomly scattered metal particles that are not all electrically connected together. A



the cube corner prismelenents which is then opposite the rear surface.
Ret.urning to Figure 5, where like elenments with Figure 6 are gi ¢&nlUNI6 sane

r ef erencg,de%t}gl a specularly reflective layer 45 is dep%flﬁﬁggﬁzﬁhe

structur redr “surface 47. The reflective |ayer 45 is deposi rectly
over at |least a portion of the 15 optical article 43. For exanple, one
portion of the optical article can include a security mark 58, discussed
bel ow, deposiontguaismesal lgyescan peovider specwlpergfleciidraansl nat deming theeragio | i ght

enters the retroregf(; elc‘}eie e eartticl e 42 through the optical surface 46 of the
spaci ng FESINRRHG S F08sed by the nicrospheres 48. Light is then

refl ected by the refliagtialel diefendimllyRagipriséy opdlmichearriet; like phrigs 48 and
~spacing resin 49 toward the light source. In Figure 20 6, light entering the

cube cor hirdespyite acernippercenizpe phmgiadRatigles oRich AMncsigns avaereflcios codpecul arl y

reflsecte ff . | .C ; . of rner
ol ertont o TayetinfneliBf iR i PrreheP FERARBIEH bl BERE L ackREsREGE TN
si nmpl y a dikthfcesdltlye radfid feajuengy-pispomsinte deraéntaThat is,\elitlieepdrodotage of andalrig f or
applications where only a little retroreflection is desired. Wth 25 sinply
a di f f usdhginkaneigases thy siBeicaey phibe radie freqpeacyresponsive plgmenb dgstensss. 5pr

I nci dent _| 1 | | t : : | : r The. di ffusely
reflecti r?éhl?%h\éﬁép ?}v%&ﬁgﬁgi{t%ﬁeozﬁwﬁég? f tﬁeﬁ\é}?lﬁj é&%typ%ﬁé&%gﬁgag}tlp\%e‘ql ayer 45
can cont aéqdl disamiaddmpaet iondh ihk withoneasal. Buethiopatdresde ofirhatalat didealyarti cl e.

The metal | ized i nks include non-contiqguous netal partjcles 30 deposited on
t hl 5t r U afeakio dbf BRI b TeleoTeliaetion, gy, A BHEFHRRA e Hagly ke a

subst ant !t@khaogﬁafnimyaf 9{ the Qﬁpéiréd&%‘f‘ Er‘i‘eqﬁg WhEAG8: u ?r&ﬁﬁ%c@iogf&ﬁf furthe

non-conti guous netal |aye are randonty scattered netal particles tﬁat are

not al | ehecestioftielipkscioofter teccttyoghtdibto. thetaiBowi@ of uet@0SiBcMD 88154791
PCT/ US02/ 33744 non- cogt [ gﬂﬁc:sjiy net al
Y9 g

| ayer can_provi.de | ar. reflection
and not  GEPERESIHEIE S ek yesonsr Sebreraneld 1 Guea by sed | nk
gener al | ok 3P plovRie cheRPLLTBA c6@bInhESn of faliR ReRRhEY-resPbiti elembdh a certain
percentage of netal particles, which functions as a reflector coat. 5

Expler i nereffaticecy, riroreflestinn t deairabie gprearance padeeonegigsof netal in the ink
decreases the read b ot an ek P dhanld STHERTIF IREM Rl =Nt - That
available from Akzo Nobel (locations throughout the world including Plymouth,
Minnesota). These inks are sold under the trade designations MUFP0877 Metalglow 877
Silver UV flexo ink, MGUPOR77 Metallure 877 silver UV flexo ink, or WMI02003
20 Metalglow 877 Silver water based flexo ink. The metals in these inks are silver,
aluminum or other metals, and provide a specularly reflective surface in a non-contiguous
metal layer. The inks can be mixed with other inks, such as an opaque white ink, to form
diffuse colors with a desired appearance or "diffuse look" when viewed from the optical
surface 46. The ink sold under the trade designation MGUPO0877, described above, has
25 approximaiely 12% silver by volume but produces a retroreflective value visually
approximate that of vapor-coated retrorefiective sheeting.

The inks can be applied in a variety of methods, such as the commonly
available flexographic process where a plate with an image is pressed onto the optical
article 43. The inks are either air dried or dried via ultraviolet curing, as is known in the

30 art. These processes are not harsh and can be used to metalize cube corner articles as well

as beaded retroreflectors.



the ink increases the efficiency of the radio frequency-responsi vﬁe el enent
decreases. For exanple, a 10% concentration of netal in the i nkd § AU 8Kk es

appr oxi mat el %, 0ss in read distance conpared to an i nk Tet al .‘
But the per c\)é(’r(l)taué"é"gﬁgﬁ metal is directly 10 related to the armtﬂ)mﬁ'%?%”w

retroreflection. Further, the percentage of netal is directly related to
the graininess of the appearance of the tag when not under retroreflection.
Still further, the codhisqgfrotdse pemkits a widefvagatydifrsectrity mazkaf%w beaddhé taatheunt

of nmetal which in, sone exa s, is pure silver. Lnks having met al ..cont ent
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cater se . :
retroreflectiv 1 CEESESG estroy some security features.

The radio frequency-responsive element 44 in the illustrated examples is
adhered to the rear structured surface 47 with adhesive 59. In the example shown,
adhesive 59 is an acrylate adhesive applied to the reflective layer 45 and security mark 58.

20 The radio frequency-responsive element 44 can include a coating 60, such as an opaque
ink to further obscure the radio frequency-responsive element 44 when the tag is viewed
from the optical surface. In the example, coating 60 is a white ink. A backing 62 is also
adhered to the radio frequency-responsive element 44 and rear structured surface 47. The
backing 62, as shown, is a polymer paper, such as polypropylene paper available from

25 Ri_trama, althoﬁgh other backings can be used.

The optical surface 46 includes background indicia 64, tag-specific indicia
66 and an adhesive 68. The background indicia 64 is generally common to tags of a
particular type. For example, the style of 2 Mexican license plate could be printed for each
tag in Mexico. Background indicia 64 can be applied to the tag using various processes,

30 such as the flexographic process known in the art. The tag-specific indicia 66 can include
such information as the specific license plate number, or the like. Tag-specific indicia 66

can be applied using various processes such as thermal transfer on top of the background

10



Security marks 58 in the formof patterned coatings such as pearl escent
iridescent, color 5 switching, phosphorescent, UV visible, hologréﬁhﬁﬂbm%

ot hers, can be placed on the beaded side of the sheeting using flexographic
printing WeP#B¥<r via stickers before the reflective | &eVUPQM ied so
they will show through the sheeting fromthe optical surface. Such markings
are usable for authenticity in identification with the unai ded eye. Another
syst em f cindeecsd. nyadivedikd 68, stalnaden anrplaryxitesise n@vesrthatagand is wsetheaffix
retrofl ectance of the 10 sheetj ng. ati.ngs wWth the sane appearance when

vi ewed f rioffaaRniQeiinside afg pindoveeht pachinEoa iemariagy. \fébeyfaail% eiffpched

retrorefl@ghd ¥@siM@bieg vaMichs im&asa@kfnfg%z%m% 164 le@itdvell of R kNG e c2i Be

difference in retroreflection can be viewed as patterned areas of brighter

and | ess dpplighto therbadigngvbZ imstdadwé ddhesived8r et roref | ective |i ght.

Addigionally, generglly tra rent atterned colors,can b lied.to the
fef I bctor 1 ayer it ChridaimOBEegEs nd BbERRets & the sibSdibenk Ao sy

i nvi si bl epd ag;pa&w @tBbdeQkIIRA ihingirt, aNBEifost RATHIGERIohY BR: iRfen8&T 1 el WithTRI kS can
be enployed for greater security. The radi o frequency-responsive el enent 44
i n the ilthestapstoéthedreentiossasidefinedlindheappendehelaimar structured surface 47

w th adhesive 59. In the exanple shown, adhesive 59 is an acryl ate adhesive
applied to the reflective layer 45 and security mark 58. 20 The radio
frequency-responsi ve el enent 44 can include a coating 60, such as an opaque
ink to further obscure the radi o frequency-responsive el ement 44 when the
tag is viewed fromthe optical surface. In the exanple, coating 60 is a
white ink. A backing 62 is also adhered to the radi o frequency-responsive
el enent 44 and rear structured surface 47. The backing 62, as shown, is a
pol ymer paper, such as pol ypropyl ene paper available from 25 Ritramm,

al t hough ot her backi ngs can be used. The optical surface 46 includes
background indicia 64, tag-specific indicia 66 and an adhesive 68. The
background indicia 64 is generally common to tags of a particular type. For
exanple, the style of a Mexican |license plate could be printed for each tag
i n Mexico. Background indicia 64 can be applied to the tag using various
processes, 30 such as the fl exographic process known in the art. The
tag-specific indicia 66 can include such information as the specific
"lTicense plate nunber, or the |ike. Tag-specific indicia 66 can be applied
usi ng various processes such as thermal transfer on top of the background 10
16 JUN 2006
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5 WO 03/054791 PCT/ US02/ 33744 indicia 64. An adhesive 68, such as an

acryl ate adhesive, covers the tag and is used to affix the tag 03}0 t he

i nside of a wi ndow of the vehicle. Alternatively, if the tag is tld $é 2006
attached to the outside of the vehicle, the backing 62 could be renoved or
an adhesive can be applied to the backing 62 instead of adhesive 68.
Various nodifications and conbi nati ons of the enbodi nents disclosed will be
apparent to those skilled in the art, and those nodifications are intended
to be mﬁtQ%pqggge scope of the invention as defined in the appended cl ai ns.
11 16 JUN AIM5S 1. A conbination tag, conprising: a retroreflective
article having an optical article and a reflective |ayer; wherein the
optical articl ‘in%}uges an opti.cal surface, an opposite rear surface, and
a structured s((OSPANaUGR A% RUINDISINE b "one of the optical surface and the

rear surface; awiereldtitdaticRhaeagianopliayatickanpairsfhgtide el | i zed i nk
deposited on at | east a portion of the structured surface of the optical
article wherei Wheli thepaliqa sgiglejingludesan qptcal syfassy apanpositerreareuragey

non- cont i gHPY SirdRlad sRBIE 6d:@ssive withdin® of HRUPELA ¥ufr&SRAN e RaS BRIt
including an antenna and an integrated circuit, the radio

f r equency- r espohsicuethe rdleetive lapericagppiisdsameialiiosnd iok deprgdedhoat leasamsni ssi on

UG & ITHETREE J TR S o N R

f r equency-arpespEnsarvier sldaivdndontigudue w2 daiticlegne of the optical surface or
rear surface of the retroreflective article, 2. The conbination tag of claim
| wherein the ABIHQ frreusacy-FePeIELYe£lspans Includiieanantsnna andhan integedledy 149 by

volune. 3. e t}FeOrgmioWf&ﬁgﬁgy%@%oﬂgivé%l%gﬁtlham ﬁlﬁbﬁtﬁ&tﬂﬁ sf@zlig%lanhs silver. 4.

The conbination tag of clal wherein the optical article includes glass
m cr osphertwssreisherdehpabilitiesadsptad tmenablssinrintempghtinh eyssém te bltaipgnfoomiticeur f ace
and rear surface.are forned from 5 he _pagi ng resin.
from the fadio fréquency-responsive element;'an
wherein the radio frequency-responsive element is coupled to one of the optical

surface or rear surface of the retroreflective article.

2. The combination tag of claim 1 wherein the metallized ink has a metal content of

about 10% to 14% by volume.

3. The combination tag of claim 1 wherein the metal is silver.

4. The combination tag of claim 1 wherein the optical article includes glass
microspheres embedded in a spacing resin, and wherein the optical surface and rear

surface are formed from the spacing resin.

5. The combination tag of claim 4 wherein the reflective layer is deposited directly

on at least portions of the spacing resin.

6. The combination tag of claim 1, and further comprising security indicia disposed

on the optical article.
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5. The conbination tag of claim4 wherein the reflective |layer is deposited
directly on at least portions of the spacing resin. 6. The conbinatign hag
of claim1, and further conprising security indicia disposed on i UﬁﬂD%aI
article. 12 16 JUN 2006 7. A conbination tag, conprising: a retroreflective
article having an optical article and a reflective layer; wherein the
optical article includes optical elenents conprising mcrospheres enbedded
in a spacing resin, the optical article having an optical surface and an

opposite st rugt&%%a&igggagzggéﬁrgﬁ%%or med the spacing resin; and wherein the

reflective layer I's a non-¢ont s netallized | ayer deposited on at | east
a portion of thectsteflective mticledaving an bpiiel atickehed eptflctive bayen;cl e; and a radio
frequency-responsi ve, el erent coupl.ed to.the rear surf.ace of the article, the
oo f 1 equency BB SPUE e e Sdts oPUtT FgPER’ SRPRHAGE AVGroMIeIR: egr at ed
circuit, fehdeddedth ®sfach@gUedie)the efRANGLIME heVisgRMbptivaliuttace MDIMFPposie St or age
and transm ssion capabilities adapted to enable an interrogation systemto
obt ai n i nfWYstered e3r fyres formed thespacing B§eARY - r esponsi ve el enent. 8. The

combi nation t ag{h@lfeilﬁk‘l@iréﬁgaiw&{/&:i@a h&?anﬁ%h(ﬁﬁ%éfﬁIikmgﬁerid@@s‘i{g@% &

nmetallized ink deposited on at least a portion of the structured rear
sur f ace ofleastreepariaon efthe sirtcturbdreadsurfiheoltberbpiical antinlet @yl of cl ai m 8 wherein

the netallized ink kncludes a polymer . carrier_and non-co uous net al
barticl os. | 10, aito et R BorRPie stent Flioleddd sikipar HAFESb PRk R, B8 [k has
a nmetal ceafiefbquRhcy-RlspersiviQienient kdbidhig amhteARa andlan ihftgrat@iditcnntthen tag of
claim?7, wherein the radi o-frequency responsive elenment 1is coupled to the

rear surf &xdo {pqueneyeespensivg|elemenghaving information storage and transmission
capabilities adapted to enable an interrogation system to obtain information from the

radio frequency-responsive element.

8. The combination tag of claim 7 wherein the reflective layer includes a metallized

ink deposited on at least a portion of the structured rear surface of the optical article.

9. The combination tag of claim 8 wherein the metallized ink includes a polymer

carrier and non-contiguous metal particles.

10.  The combination tag of claim 9 wherein the metallized ink has a metal content of

about 10% to 14% by volume.

11.  The combination tag of claim 7, wherein the radio-frequency responsive element

is coupled to the rear surface with the article.
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