; e3e?(?\L6T( SDESCRI PTI ON | NTEGRATED Cl RCU T ENCLOSED RETROREFLECTI VE
-PRODUCT 5 Technical field to which the tnvention bel ongs The present
invention relates to an integrate circuit enclosed retroreflective product
conprising an integrated circuit nodule having a built-in i
“circuit(s), a retroreflective elenment andl 1o their carrier ”M’ﬁﬂ,@ﬂ@ﬂlﬂﬂ%e
specifically, the invention rel at e pRQCRIPTI@ONI ntegrated ci’ ed
retroreflective product in which the integrated circuit nodul e AR&5%t | east
one built-in radio frequency identification integrated circuit and
communi cat i on aI‘N@rE@B%T:EE%@&R&UI'E ENELOSERi RETRQRIELEGERYES i cati on
i ntegrated ci rCPRO 'U@Fproduct conducts information exchange with the
integrated circuit noddfe through its external termnals or the antenna(s).
Furt hernbre, presence of the product or approach of a person hol ding the
product can,pe. recagpized fI'thaL ar, l%y illurgi ating it, particularly in the
P WIHE m&&&&w 1 eflection. Still nore

20 ni ghtti ne:CCABiCH e

speci fically, theTpLsRMeritIHSBhtRA g\ﬂa%%@%o.tagl ﬁ{t%ggaﬁ‘&aﬁ&ﬁﬁ EhEIOELE

encl osed retrorefl ective product in which said comiunication antenna is
formed on r&etrszeflectivergrosert sompriding anoimdeeatdd eirebitneodules Prior art
A conventi onal. - C : I n ., te i i 1. I Vi

pui 10+ n i neagaF cpafedl Piteara PhEIRDRe bR b RelBANE. cai
| ayer bed ngthenmeadroér kayeade).| ayer and/or an inner layer, 30 and an upper
protective |ayer d a Iowgrg ﬁroﬁﬁactive l.ayer .for protecting . the ucger face
and the |ower fact Q¢ SRECIEGAHY NG Ipventiphtelates g suchangntegra
exchanges i efi@uifbhelbsedtReordfietivil g86@GEHE WiHKhtthanishtext Sl birbhitt S

t hrough external contact term nals_provided on, for exanple, said upper
protective magenle basatisashanahuitrinradn fieanensyddensificadien| ed on t he

carrier | ay%te&ratgd%ﬁ%ﬁiﬁ a%@?&ﬂﬁﬁ?ﬂat?&?%ﬁ%énhﬁﬁ% do Ife%'izgd Qf)c%i[eded. Wi th
external contact termnals perfornms for exanple, exchange of el ectronic
si gnal iWf oradia bresyueincy ichedificdtior adtegmitedi diecwini t Thier peatbu¢bmri ter), or

receives po hr h.t external, contact . 5.term.nal s,provi ded on
sai d uppelro ﬁ?@?gg?ﬂo@%@ﬁeﬁaﬁ ﬁﬁg&ﬁn,gsnwbti}]{lg%}nﬁgggt%cygmgfrhgq@hq ed with
a comuni cathooughttnertdroral terpliyials enthenaiteniede). veBuptdvaimsegp! y and
exchanges el ectronic.signal .informati ons, between its jntegrated circuit
modul e of | REEHFwA! B¢ Dapduct gt apprpagh ot Beraer boldinedha produst on

system i nt egaatiRdréddeaiibéd fr@n0aRFYbEill 8alidla tTBRde YaMich@arlyt it Sgh t he
antenna installed oni1ts carrier. layer. Such non-contact type |IC cards are

furt her2¢| aBaghttame, accordingta the painpiplent setroratiestione i nvol ved
e ag . _ .
o L SRSl g B Al SR

communi cat able therewmth, iI'nto c Ing t ,

proxi mity coufgraged gpeuitvenklasedoretmprefleative pyoductpln mchichpemidwi t hi n 70

cm) and dis . ] t (yope _t han 70 . In neral, short waves

are used f O%@l{?ﬁ%uﬁ’%@é&fg%&&%ﬁ%& % meOn refferpclve Sutae8s ok sal
retroreflective element.

25
Prior art
A conventional IC card comprises an integrated circuit module
having built-in integrated circuit(s), a carrier layer to carry said
module, said layer being formed of a core layer and/or an inner layer,
30 and an upper protective layer and a lower protective layer for
protecting the upper face and the lower face of the carrier layer,
respectively. This laminate exchanges information between the
integrated circuit and external units through external contact
terminals provided on, for example, said upper protective layer, or a

35 communication antenna which is installed on the carrier layer.
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and ‘proximty coupling types which emt radi o waves over short ranges |ong
-waves are used for vicinity coupling type and m crowaves, 20 for distance
coupling type. Various nethods for form ng such a non-contact type IC card
with an antenna installed therein have been proposed. As nethods for
““forming the antenna, a nethod of form ng2an antenna by partially removing a

previ ousl y | nst a1 SaehTELabYtibAKPEoRIaSSDTFORI AR R Ak N iBR, 2 et hod

of form ng an antenna by partially Insta l'ic ayer, a nethod of
forning an extermad coptast teyminalscerforrsifor exaimplayexedange dfor ni ng an

ori or ar . driserhfcd PRAR LM pldNi Bl sl St SsBal Phaa 2R PR upB e et
Publ i cat i on(deeidetis#i968) ot I446ikAisop dwel suppdy, throlgh thooexternpdcontaktS.

Patent 6,160,526 JP Patent .Publication Hel 1 g19 8) - 320519A to Il kefuji, et
al . and 7 t stemmalsoyaded oEpsaighUBBEAPTOtEEIVR{AYRT. Publ i cati on Hei

8(1996) - 267208A ! Axidwi -ty tyBRA G kardSnseuli®iithla U S, 35 Patent
5, 705, 852 JP Patent Publi catlonFZO -074301A to Okanur a, 3 et al. and its

US count er pedmmuwsiciien 220428naHopaimplypianianna o reeed®sasvay Aupply

Hayashi, et _al;. | P 1 . P.

bl 1 cat | on® B0 uteeS stk SHpRS L infroetiod{ BetwRRH F ihfiRbed .,
1039411A1. Eirscitosiodadeaf inbogeatedrdrenitsres. ceadivefreqhiencgd to, for
further_ exp i r techni he ot her hand, .retroreflective

| anat.j.on .of th . Ot
sheet | nHs  AHLETEHPRHER AP INSEIBS Citcaits AR eRvedernel al | ed with a

nul ti plicityesded/Qirittirethfaigly eheridtenieieablRd 69liteediriet Yay&ierred to
as 10 "retrqgreflective sheeti n?é) are used for traffic signs,_saf ettﬁ1
¢

i nst r unent sSuchineRIcORsact fe S cardsmseciunther ghasrifieds ageerdipgi todihesensor
reflectors, i : ' o LR

i ahttt e, GRERCE Hetiyder fo SRy SHEATHRE R YO EHARREA JaBikdEo
retroref | ecandeextieenti ngader/muitans| darn myunifcatiableothgressitbe tnta ¢gloseor cube
cor ner ismiype retroreflectijve units.ar.e installed ingi .of 4 h

cheeti nib  wipbhRBedSes Trthi 2t PiciRliEy copeBne fmd tyfifiR 10 8,
retroref I2eCtzioiﬁ.iﬂyrk':dL|iplim% gypéel(bvgthidfxﬁ gggmi)gj'gﬁdrcﬁfﬁ/tmé@ﬁot(;pl/i/ﬁlgctyme(nhd)mt
source. 20 For e, at ent 4, , to t | sl oses 3.
retrorefl ecfh@%e?siﬂg&)i néntﬁﬁl?'@a?n: %]P%rtg'l"’éé@st?é?du?%) rrEl_?‘? & I(’éE’_tHa}%g units
US Patent 4gp@8pradndity ldeap fihsed RIfehamAl FRlielwaees ¥oef BBBKE NY USi NG
cube corner prismtype retrorefléective units and_US Patent 6,083,607 to

M nura di scraBges:dong waves agetuses ERcacingy coupGmSstiRm andonieioWRYem t ype
201 b e ake Hgag Spier o v angular 1y 1o proved,
st orage nedi um JWMaPighls mathods $bo fGening 4pchss 2on-centact type 1C card
with an antenna installed therein have been proposed. As methods
for forming the antenna, a method of forming an antenna by partially
removing a previously installed metallic layer by such means as
25  etching, a method of forming an antenna by partially installing a
metallic layer, a method of forming an antenna by using a conductive
ink and a method of forming an antenna by winding a metallic thin
wire into a coil are known.
Examples of prior art disclosing these antenna-forming
30 methods include JP Patent Publication Hei 11(1999)-134461A to
Horio and its U.S. counterpart, U.S. Patent 6,160,5626; JP Patent
Publication Hei 10(1998)-320519A to Ikefuji, et al. and its EP
counterpart, EP 1014301A1; JP Patent Publication Hei
8(1996)-287208A to Orihara, et al. and its US counterpart, U.S.

35 Patent 5,705,852; JP Patent Publication 2002-074301A to Okamura,



Tsukane, et al. discloses a product having a retroreflective | ayer 30
-constituted of glass beads and a magnetic recording |ayer. JP Patent
Announcenent Hei 9(1997)-508983A to Bantli discloses an integrated
retroreflective electronic display device. This patent discloses, according
“to descriptions in its specification, a Petroreflective apparatus for

visual and gheg!sAHABIEIS Goflabersiitc UMM LLTS; SRIFhRMPIEHEAGOHDY | Si ng

retrorefl ective sheeting 4 1o 'refroreflgctlng incident |ight, said
sheet i ng ha00§-25 04T AitofHayashoret ahemsbits BRdovariprpaitadild base sheet

one of 115 d0PP1Re% AR IRCEURERE PEBURELE OB AI it RRE S oo
5 under sai dlnagsd osPBEF esunterpRaccER he8941 DANDY Iisclc¥gesiofithogat eri al
antenna neans_ for el ectronmagpeti ¢ copmu tion igd coupl j ng.means for

| C
al | owi ngb cotpferagees canike sefeaned taetforsturihepgxplanatinppfdbedn: Hei

| 1(1999) -50§Q%igﬁle§antl i discloses an electronic license plate having a
security identification to device. According to disclosures of its

speci fi cation, safOn tia¢ etherhsaldysetrameflectverdrietingsanderepreneflective
architecture for use.in_am electroni.c.vehi cle . co nhcat | systemin which
" olura iy o8 BtiRe SR i Bl s RO BE. 27 W T the

el ectlrogisc_ 5émfe_ﬂe@tiabmnit?r(héi~§¢ﬁner eolleedne @éi;éfmed)oqstaison, inc:c udi ng

vi sua identifigation [nforngtion and an |i tificatiaqn nmeans for

stori ngl? est?‘?té’P’é%ﬁ‘?‘FF_ﬂS‘l" { PB‘ﬁlg i ﬁ€eﬁ§§gff°€tt§a?£%ﬂ§%ﬁ &N nel udi ng at

| east one typ ﬁhéﬁﬁ,@eﬂe‘c@ﬁ@étﬁ&fé&‘s‘, %n%xﬁfei’éi@tsi%bo%&s‘éﬁﬂ ein the
restricted information cannot be altered by the renote stations or by the
vehi cl e i nf optical sensenmeflectorst partigularlysforisefety anddshianlazon, 20 wherein

Stati ons. or By embnB AT thEHiRRRRLe A BRAT e Rk g Eph ol R e G T o

the identifisoat¢e@n nmeans and to the information neans, for processing

comruni cations with the renote.stati ops antenna neans.for.transmtting and

rocel vi NG the 25 LB TS PEHLSG Y SBREOPEnd R W HACREOLIRICES ElaStront

neans fixedWeaditypevehtahé coPhef ppisanagbeyraatbadiudiivd tails @@ﬁﬁs&:ﬁll@ﬂel |
e repl ace

portion on the vehjcle, such that, the [icense plate portion ca
Wi thout haviRgIdech dh alaeeting, FHFiShE th dReERed Wbﬁ%ﬁ?nb&t&?ltdaﬁ) on Hei
4(1992) - 229244 At Rordlldet e AR TP6m 2USh{TBORREY fe¥efTERSEAToRard the

retroreflective mcroprismatic sheeting partially free froma netallic
| ayer, sai dlighttesdireenprising partially forning an adhesive |ayer on a

metal |ig,deposit l,.f r.f.a QT ty. LCLoprisms
and rerr%(\)/i ng a pomgea(agﬁf)gﬁ&g%i%r{q %’@%L?é&ﬁihgﬁeﬁé%ﬁ%rg@?g%ﬁgd by said
adhesi ve | ayetrorefleative steeting esinganicrbelpas beall typermtirdexfledtiesi ve
| ayer (protect.iv tjin ri is desirably a pressure:sensitive
nihesi ve. hiititg e EatelaariasS o dbebRat tideiosarBbRRRHEERRE NG ot op
: n later prehessinggusiny &@lgé l&@fﬁr PBisANG Eﬁshtﬁoxf&;'lel@@ﬂ&'bl _ﬁﬁ%’c_sph@‘li disng said
ayer, printjng is . rt hernore, at ent Publication Hei .
1(1989) - 23135@43\11!3&@@%?}7 & Miges Boclesrva %Foﬁﬁélg%ﬁff‘a_sah%%tﬁegéﬁlé& ive
m Croprpsm %t'&%lﬁtqoli)ﬁé} gfghaf,x%i t}f ét&-@f’éﬁeé’ﬁ%@'ddi?s WARe retb T GRS | ses

formng a netal | ic depos yer on surfaces of retroreflective

m cropri sns angalaridylis impuaveg. an adhesi ve | ayer on said netallic deposit

| ayer and 1o renoyj i . 1.nat rof.ect y_ said
adhesi ve | ayer anyé%%%ﬁ’ogg%ﬁljo%&%?épbggr‘gﬁgfa% ggﬁoggﬁﬁ?%%ﬁ?%g%geet
partially fraerl arsramwgerﬁiaiium, JB]%ll%ublimmh_Sl@@rﬁei(w&l)oafBBBeNt;o installing
a coating erial on the.retroreflegtive m.,croprismsurfaces, vapor
deposi ting spkiadie, @t cle HPEMRES 20 Hﬁts’ﬁé’l’agﬁ }‘%ﬁrpyefigcfil&? A¥®4at i ng

mat eri agg Mbhegitutdd bﬁgpé/ésngea\{@é)ﬁhddﬁﬁﬁ?égﬁéﬁc'@Eéf&ingalta@e&.ase_r al so have
been generally practiced. US Patent No._4,200,875 to | anos di scl oses a
met hod of JP Patent Announcement Hei 9(1997)-508983A to Bantli

discloses an integrated retroreflective electronic display device. This
patent discloses, according to descriptions in its specification, a
retroreflective apparatus for visual and electromagnetic data

35 communication, said apparatus comprising retroreflective sheeting



form ng an image on an exposed lens type retroreflective sheeting in 20
-accordance with a predeterm ned pattern by a | aser nethod. However, none of
t he above patents discloses an integrated circuit enclosed retroreflective
product which is characterized by conprising an integrated circuit nodul e
~having a built-in integrated circuit(s),4a retroreflective elenent and
their carri b lay, t . L cuit encl osed
retroreflec??%gé%ﬁgéugCHHEqﬂ% Fét t%b%%%gﬁhgﬁggﬁﬁg u e has a

bui I t-in radnforinatjonadherdent andwtmpnsnyg)a bzmeeghaetehammg:al t, and a
conmmuni cati gn t enna .connect.ed . to the radio fr n ation type
Com Cat | R0 S BSAIRSRB L PG ASEA PR bR dAERS bl

circuit encbfstdsaefaces aaideh lregtil yeliphedelectin ef‘ath§w}ﬁc1€i<i@1a|i§p§sﬁd On_
antenna is for the reflective surfaces g 3&% retroreflective units.

Pr obl ens®t o egcﬁeuadmworsn erpy astspaced adeansppeentc card has a
probl em t haty, 30,4 1f; AtBhhA h e £F échﬁr'& %%c?ﬁoﬁogﬁ'ﬂn' cat ed

without 67inserting the car |ntoarea é:n reover
non- cont act coyphngGneands ﬂwsalbmpmg)benphhgttamdj zﬁlmmmla mmJeﬁnappr oach up to

vaves cannot  pr ovd bUCR PGB R SEhE s 1901 a9 SBR0eR Yo RagHf Ton 17

di stance. Fdisdleseman, eledtroaseliebnse tplbt@ﬁavsﬁgtad @émﬁﬁtfy&éxﬂjmeaﬁbﬁaf ter
referred to .as.non- top aut omat i ctoII syste interactive radio

comuni 6&t | 88VIES: ngrecardang dardiselosyses o 1%$W%§Catm, saidpdtenkere is a
pr obl em t hagiddloses aﬁt@béwo@ﬁ@ﬁ%ﬁea glgfe sga'iatg@mfel forlgsd ﬁ?hﬁh' an 10

in-vehicle read-and-write unit to assSist t onmuni cat i on the I C
card, becau@be(ﬁrOmWn‘ge}meQ epran hpicatioe spetemt inewhick a pluraditynofext er nal

reader/wri t I i i C r.oaches

sai d reader? é/rml(c{tg%g roa %g rr#uf H@gg %ﬁ{%ﬁﬁ%& @éﬁe@‘ﬁo@%ﬁ‘?@l 'l ow

tEe 15 gonnﬂm/ enat Ipdatecli;ndompmm%achcmfmpld’t% peitieh, IeLgdlﬁdirsg ]ghéxialclﬁlt for

t he reader e i St ui,sh v cle cargs fromthose

or di nary® oné gﬁpﬁﬁomqflorﬁlaégghanﬂ@ aFPgéI‘élt Beans OLStrRg em at

tol I gat es whketrictedciutomnbition, Whe ¥t $ic08d A RALent Bldud s ﬁ?‘lé@éftzcm I ect
coll®ectors 2o

tollage in cash, especi.al e nighttime, that to

cannot ke ORedyRe o @hlﬁ&iiﬂﬂﬁgﬁatlﬁnd@f@m@tl%r&%mr@m\ﬁhel eit is not
i npossi bl e \V f

Ut 1511 vehy ol e o gHoRR AP UARGE Bt SRAPPY e FRIbE. Statitng Ry,

gl ass wi ndoﬁbe oehyelied tmf%‘m@'rlonkmepusrfos@t@flngelmrégtrmedamfmmapmm t
taff 25,id iL.C etc |tis
Tmpossi B ¢ rgreut e Rerdst R TR R g H The AR BSAY BRer BHE of Lce.
presence of thee'enmtel@tai;mri‘@ambytmmhnelé,h@nn)lmhhemo'mm/@r& means to
solve the prable S obseryv t he prese ention provides
a neans topQRﬁffl‘tév?gT ?O%‘F?tégt @1% qu"laetdﬁﬁﬂ@?é‘ lf}legé?érﬁ:%& 6?’0‘}{‘@ car dSpI n
advance of mﬁjrmaﬁencm@anb Of@ hsled B Ry éém‘fﬂhﬁihdt‘ibx@@hﬂﬁh%ﬁ@ remote
reader/witers can nutual mr¥n|cate y.installing a mnultiplicity of

retroref | ecBiatdons; %tqnp%m%% @Ul@dﬁdn}tﬁl%?@ld Faseaging Be ci rcui t
modul esys ar gogffihAGHios@kAth the remote stations; and attachment means

fixed to the vehicle for replaceably attaching the license plate portion

on the vehicle, such that the license plate portion can be replaced
without having to replace the information means.

JP Patent Publication Hei 4(1992)-229244A to Martin discloses

30 a method for making a retroreflective microprismatic sheeting

partially free from a metallic layer, said method comprising partially
forming an adhesive layer on a metallic deposit layer formed on
surfaces of retroreflective microprisms and removing a portion of said
metallic layer which is unprotected by said adhesive layer. It also

35 states that the partially provided adhesive layer (protective coating



units retroreflecting incomng light fromoutside toward the |ight source.
-More specifically, the invention provides an integrated circuit encl osed
retrorefl ective product characterized by conprising at |east 5 an
integrated circuit nodule in which i ntegEEated circuits) are built in, a
“retroreflective elenent, and their carri®r layer(s), in which nultiplicity
of retror e&#ﬁ%g%) & a&r@l%%ly%%fers%wus%@ls@ﬁvelmsw@evmrchtweu@mtrbeer

ere

| ayer(s), y enabling retroreflection of incomng |ight from outside
toward t he undhly eéfected daringet selvent dreatingaitendm: 1ataE PAOCESILRE. present

invention ig. C sed of cube- n f.

(occasi onal fyrﬁ%n%%%ﬁ%t%ﬁ Tngs()ﬁ%é Iﬁ‘ﬁ tﬁ%@@ bg ﬁlﬁ 4 {i ggﬁe%g%lic@ge
retrorefl ecid Ngmsd.ts. I n preferred enmbodi nent s of the retrorefletive

el enent 15 accordj to the i tion, i.ts havi

reflective surfagt THEIAROLE, éj]%?ﬁféﬁﬁ P&%ié?a Ji%’htfgtq )%L@E‘géo
triangul ar Me{x%m ‘éﬁé 1@&& Al xh%thb@féﬁ%‘ﬂkn@a%ti@refwcti\@ﬁméﬁmﬁmm units,

can be used Partlc rglr triangul ar pyramdal CC units are,preferred
because theyhe@spaytlaﬂy ge fremea setallislagenrwhich gemarisasmiorming\d hence

et Tocti on DR G-AgRbRR iEx ot ERftaps KR skPr ARRERERRRRS, Pl i ve

sur f aces, apamal/lydfbdnwmghaﬁ adiesive gyt bnrsaﬁd Imetaau{mrdepmebayén &ednicro

oL PERe ek BB Eal et i bR b B ottt o

reflective Eiyé@e%ﬂ AGREEKDAD ot th41ie gPs irBEidYeleefiviedhddrdptighndieet
reflection, prOV| ding on their_prismati gmb}?cks a.layer of a |ow

refractive Pﬂﬁ@ﬂ Iysiren faemon metallivlayes: weich SpmPTiHeLPAENANS! | ect i on type
CC uni ts do; mﬁgLH E(gaﬂﬁ%%'attéﬂ'al In]ﬁmé‘?é&bkéﬂ@@tﬂr@'n@mfrbbﬁs'n@yer 30

unl i ke mcro ass-bea e retrorefletive units, and hence the ap earance
of the int eguafa&dspvapur depnsitisgd metabthérasnt and remodvictssthe pantially

dar kene]c_iﬁ h%}p Lor of , the;metallized thin filmlayer. Hence, use of such
total i F%%PP% %8he oC units is advantageous fromthe standpoint

of advance reCOgnMZeﬁtbiddlstc}f r&ﬂoﬁhfgeﬂﬂpbr depositeddagersfwvidhrdasecaldamct type
i nt egrated fll rcyit 8 encl osed oreflective product, total internal

N
reflection £y€ REETLEFPRET )épﬁ'r"‘égléﬁfied as conpared with micro glass bead

type retrorefletive paibat No.SPeOBISTS t@t}aﬁﬁhb@ralbme% pidthedhsfcause of
the | ack of arretalllcthlnfllmlayer whi ch absorb [ad|o vesthat are 5

used for cofenminganoNnagyoreasiaRnose elﬁﬂédifypﬁfr%%' shestangdie

absor pt ,0on efletive units
ahor e nd e TSR PR MR o B AT RS MRS BT Sauction i n
retroreflective aHoweerseone talfrtiwbabiavefpadent%dmdomﬁ/andategrated
recognlzabllrt Cr. n be used
in encl osedt& it egp%s&ﬂircagr?ée erczggeréﬁ&g\}&o%'?ﬁén %?Ha}lg%e??inegi g9t hin resin
filmlayer eompxcismghﬁam@mdmleémtahbyluﬂmmmg adbarteuarmrtaggmgl 30 -
500 ~.mand a refractive index.ran

f or a their focal
di st ance vvhérré’fuh*e(é S xetrorgHactivg %’l %é&ﬁ%déﬁegr?wl% gﬁ)n g‘? %t%he
surfaceggregp szlﬂd&‘ﬂy“a(hr&tﬁ?@ﬁﬁe&@ﬁ‘éﬁﬂéﬁﬂlo@e&%@féﬂe&%ﬁd@ prddbepimayer of,
ve

for exanple,” alum num or si such _neans as .vapor depgsition or
cheni cal pl achich, said integratesd @mrémt mediude draseq by ﬂctym re SAMEHCY

enbodi nent ?&eﬂﬁ ﬁ)lﬁc{m% %‘?gté(ﬁc R |;ﬁ{d§ tich gnt nna

retrorefletlves rore "eti’'ve po |on|s orne m cro
gl ass bead rcehnect-:éd & the rradmb fraafuedicy 1dmﬁ1ﬁmﬁ1an¢y@eam@grélﬂed slwefidce of

such a sheetin v dwth a th and, transpar.ent. sur ace,protective
| ayer. Wer &8 fﬁ@ﬁ@t‘f@?b‘f%ﬂ%@%ﬁcgﬂﬁagg 1t68 gregitenqlosedy m
di ffusi g Oofretictefledtioetproduct in which said communication antenna is

formed on the reflective surfaces of said retroreflective units.

[

Problems to be solved by the invention

The above contact-type IC card has a problem that

35 informations stored in the IC card cannot be communicated without



25 diffraction becomes excessive to undesirably reduce retrorefletivity.
~VWhereas, retrorefletive units having a dianeter exceedi ng 500 ~, mrender
the sheeting thickness too | arge and are undesirable. In another form of
mcro glass bead type retrorefletive el enent, encapsul ated | ens type
~retroreflective units may be used, which6is 30 preferably used for a
retrorefleti r iv.e | I 8 FERR ] Cro
gl ass bead Irn\eigr or eﬁtg’g %\?\gﬁf}?ﬁ? saeié%é)%%f/wyg& ~%{)fﬁé(§%§hét er aﬁgg?%tg{ypqg astic
film servi nfCagard hasir prolelepn thetthed( eyed ninast sppoodrlsupftace and is

t ranspar ent mlar, tq.said enclosed | ens rorefletiye s eet| ng,
the et r of efistAnss GhiicBadio v eh sat eradize dhie G ebatd sHexRiE
excessive | irglio @St rev18u§137 fédd, gfrﬁﬁé ithe frtesitsade theei r
retrorefletivity is undesirably decreased, while those having dianeters
nmor e t hah SGQCOWﬂmd#Sf{amesheetl ng thickness unduly | arge and decrease
the |vention may S2HECHETaL PAFD Char s e @1%’3%2% b BoRERitge! O
circuit nodvbfeyredrid ésmbhastoprmmtamatalc tiodlysy stpmt)oby anter achivecradiol ayer ,

upper and | SRBPEHRGEREPPRRRA RO nGpRtRst dPRIIEF CRE] Br'a bl Foale SpoY e
front and bagly obtlefn Ehafucis @sudldg Hucesety fovesdh eBhidle tbheseallniregr at ed
circuit nodul es rorefletive, el ement can be installed on_sajid upper
and | owdf p#’ét‘éi‘hlp %@@rngl “Brrlkenunitaka agsist aﬁercomayéa tign berlb%%yer s)
and/or inneqd ayef (ﬁe?cads@ cff*l%n rd%@k'&%c@?yﬁx%%&rv@é&%hé fI\fﬁ@échHnd%S&' d

upper or |ower proétective aye present 15 1 nvention,
mul tiplici t pxbérnal rexdsi/writevdroad sideanteenahst al | ed, and furt her as

ty demand tly.qth
neeesst 1Y Semands b SAREYOS LA SEhl S BHER R B ERARE T (1
I?%er or a lﬁﬂda&grsﬁm b?mfﬂliunmuhémmrten?ahm@temwglf tpedlow theeven i
enpossi ng, na e 1.nst.all e ar,ti c 0l.O er. e IS
excel | et cPPRBICBHEDaNitafhe G M OF Ehe siphiele of Fe i %
formng an yYBRUBHWAYEF t&’ﬂhﬁ*ﬂnéﬁfﬂﬁvéhﬂ%@@éﬁ’?ﬁgl@%i@@%dﬁ%ﬂbs@er se,

and further providing a thin net | ayer such as of al um num_ where
necessary. PYfinaihones bayingdall an Qﬁrﬁbas. bmrarticotan, ﬁbeae inpproblem at| i c

| ayer for h f

pa?/tl ally p?é@ggﬁgg g@l@ﬁ%ﬁﬁbﬁ#@% ré%gﬁg og aﬁtdqmﬁ o%lji* réhrpfogr am

Thi s causes cpHett bollagean znisbn ebpeciadly mh’dlq)@eghttgmaaxthatdznﬂ Qdikeqthrm

metal i ¢.hol garam | r.in t trip,.of f a once adhered product

of the gPesgﬁ%nioﬁ\P&%%l Vﬁ?uﬁﬁglﬁééﬁgfsémgﬁg\%lan Vfarf(i?e 30 sheeting as a whole

difficult, wher ebeafthecmorel w}m@mtmotgmpessﬂ’méé tmlth@ daytigiatd o beI used
ner in particular,

for the upper, prot ive | aye cor

e | o or PP SR Al o miig, bpoetan B Gard b ulet mePdfilar "o e T anspar ent

resin sheet @gntideabibrdstiekats (Tahétitkarsykthdnen Ok, 1 ¥uswildws 8fich as

of V|nyI chl ori de reS|n acrylic 35 resin, po|yester resin, polycarbonate

resin, or st‘@béﬂ@sr@!ilthed&hmf@eo fupriidyne s @@@ﬁ?%&l%ﬁﬂff preferred are

acrllc es o] e Vi ewpoi nt
ylicgpesige nﬁ?ﬂo\é%gﬁ?tl écﬁ?é;’r‘ﬁn%%,f v Mﬁﬁé??&éﬁﬁ ﬁ%idh dteOmt §d Wp

of heat resistance t he retrore ectr’ve i'ntegrated
circuit encllmwsmbdumtlse usghlttama toscanfisn, partictmlarlysfrom aidisti@gti r abl e
to use a re5|1n é‘a ¢ c Oit%te tg{‘}?eheat resi stance so that the

retroreflec® e‘é oeﬁgrnt? 0 dducts is not deteriorated even at a hi gh
tenperature of 90C because the product nmay be exposed to high tenperatures

durin
g Means to solve the problems

30 As a means to solve the problems as observed in the above, the
present invention provides a means to enable toll collectors to
recognize presence of IC cards in advance of their approach to a
distance at which IC cards and reader/writers can mutually
communicate, by installing a multiplicity of retroreflective units in

35 each IC card in which integrated circuit module(s) are enclosed, said



par ki ng under the blazing sun. Coloring agents such as various pignents,
-dyes, fluorescent 10 pignments, or fluorescent dyes nmay be added to the
upper protective layer in order to inprove appearance or an ultraviolet
absorber, light stabilizer, antioxidant or the like, in order to inprove
~weat herability and heat resistance. Use &f fluorescent coloring agent is

advant ageougRes fsEdrbfle it 1%cbfh1§gshglét %ut@ é'té@ar&gth-gmg%fl?l | ow ng

are exanpl es of preferable ultraviolet ers can be a
Hydr oqui noneod&¢é.ved ul travi ol et absorbers: hydr oqw none hydr oqui none

disalicylate, et Sal Levl.i id-d | t | et ber 20..ph |

sai | oyl at e, par o DO pReibEaR; g Py ditigh b Hiiss B BRBRESET g™

ul travi ol et eabkswelderetroZefyehivx yréduet bhxyhetezitebprRémprising at least
one

2- hydr oxy- 4-n- o tox zophen
2- hydr ox%/ sgy EQCQ%“BH & adsrsnshich istegrated givsnitien asphuibhin,
2, 2- hydfOXYa%e%rofjéﬂ@étE‘@é%I&ﬁéHPh&ﬁ&&ﬁelﬂclﬂﬁqéﬂé{y&(gﬁ%%h?é‘lrybenzolohenone1

2, 2- hydr oxy- 4- nethoxybenzophenone
2- hydr oxy- 4ntelthphigits- Lnercmmé}elc@meeﬂl@ment,}oare installed on either one of

g g flhf/ dﬁ g;y %%g&g%@mg%g@e@gﬂ%ehyme&afb&%E%gﬁé'ﬁgﬁ(étmn of incoming light
4- dodecyl oxfro&nWs@d(ybewanhﬂmhght Zotiyelr.oxy- 5- chl or obenzophenone, etc.
Benzotrj azol e-derj,

ul t.r avi ol et absqr ber } . .
2-(2- hy oxXy- 5- rretﬁr?g |c Wg,é@{q,qrggﬁqus n glie present invention 1s
2- (2- hydr Oxﬁoﬁrﬂ&’éﬂ%w bbrﬁeﬁ ﬁ%ﬂhb‘i‘eﬁfdﬁfwﬂ\)'é uﬁ%se(rocgﬁé‘l%(ﬂdllfzm e,

2-(2- hydroxy 5 met hyl phen | or obenzotri azol e,
2- ( 2- hydr oxgbbragiater p&\%nédualt@thw stintisroghass bpaddyae mwtroreflective
2-(2- hydr oxy;;3¢d. ert - butyl phenyl) - 5- chl or obenzotri azol e,
2- (2- hydroxy-5-tert-butyl phenyl)benzotriazol e,
( 2- hydr oxy- 5- amim irefgtredesmnbiodimente ofzth(leeltydmﬂqﬁ@ element

: gg{ | paga%c% %%ntfng }%%%g%ﬁQBPr &3318%%{3 3%ch having three reflective
2- met hyl sdrfysdsoxipdieaye peapeatidlaglte, ealH Stlsdieau¥hag/tdangular
a ng;r]glt g;ggg%@ﬁg{;%@g g{&(?éa | &c &nltzs g.}[/'qc[ag)t%o?m%ﬁ 88 units,
2- hydr oxya3-HeetiByl 5Faﬁ&iaﬂﬂi~w E’Hﬁ%&l&ﬁ%%hhﬂé?'@c Wiitg alpgdr oxy- 3,

-tert-butyl phenyl)-5-chl orobenzotrlazo e,
2- hydr oxprétereed heganertheyeasby f Q;'mﬂaemlcro 31ze retroreflective element

2-
5-di
5-d
2- (
5-d
car
2- (
5-di
2- (
2- ( 2- hysh ox i azol e,
2-(2-hy rox%/{ cyc?%%gggp%hééggfl?g%ﬁém%
2- (2 hydr oxy- 4, 5- @ pmm’cyloaﬂbamlsedyas spmlarhetﬁ]mtmt}qiea(}ﬁtyl
ester, 20 2- or zotr azole 2- hydr oxy- 4,
E- di chI or o) Bglﬁt‘zsoﬁﬁ gfz%l Zlecﬁ](éﬂh ?g érl)s atic rehgéive’ surfa(ces as
g ((JII2 mﬁt gy | ppeoyidedwetinwl m@téﬁiﬁ&hﬂﬁtﬂ fibmola§rer thereon like micro glass

ydr ox
2- (
2- (
2- (
2- (
2- (
t he
pre
4-d
2,2,

2- hydr ox ead%g'&g% %ﬁg@g%g{;{#g 29 P}Eey may be used as total internal
2- hygy OXYeﬁeé'ﬁbﬂctiﬂ)lér@(WuﬁIt% WRIidY i’@ﬁé‘@tohéhﬁ%?ﬂ their grlsmatlc

2- hydr oxy-5 -5-carboxylic acrd ester zotriazol e,
2- acet oxyeBeeld ymﬁmﬁ@gﬁ erording tatberinciple of total internal

2- hydr ox 30 Anopng

ce Ul {1 abeilpcibh; bE ORI LOE Bhele B Eh SHETEIAS 4 VG BEa bl

ferred. refractiveiades, lsmchoamef\anes TRRe 13tter hptlomntednal reﬂectmn

i met hoxybenz enone, di hy.dr 4: met haxybenzgphe d

ha oy SRR SRUBS HogTorrsire AEbariticn 0y & medadized thin A layer,
30 unlike micro glass bead type retrorefletive units, and hence the

appearance of the integrated circuit enclosed retroreflective products
are not darkened by the color of the metallized thin film layer.
Hence, use of such total internal reflection type CC units is
advantageous from the standpoint of advance recognizability.

35 Moreover, in the case of a non-contact type integrated circuit



35 benzotriazol es, 2-(2-hydroxy-5-nethyl phenyl)benzotri azol e, 12
-2-(2-hydroxy-5- nethylphenyl) 5, 6-di chl or obenzotri azol e,

2- (2- hydroxy-5-tert-butyl phenyl)benzotriazol e,

2- (2- hydroxy-3-net hyl -5-tert-butyl phenyl ) benzotri azol e, 2-(2-hydroxy-3,

5-di-tert-butyl phenyl)-5-chl orobenzotri &ole, 5

2- (2- hydr Oxé!nél'dé@ﬁrbé@?@féﬂéctﬁré?gf&i@&emémlrlhﬁéﬁh@l reﬂectlon type CC
2- (2- hydroxy- 3, 5-di -tert-butyl phenyl) chl orobenzotrj az

2- (2- hydr oxynﬂwaxwypmmd,)@%ﬁ@mpar&@lowet BHEro glass hea éyp@e Oom‘rer ci al

benzot 1 azo} g dRLhXEScAin e Rz ahntge; daL G hbro ARk HksgcsEY

al so be use enzo Firazo rive raV|o et a sorber
SEESORBTM 7IHck @02, méﬂ@ulc?ﬂﬁn filif, laged wiiehnabisoris ﬁdmmam ¢haKkaireha,

Ltd. ADKSTABTM,LA31 arid LA32~ ma SU SO?BTM 250
made by BSunPf® bﬁ@FﬁrBé‘im%%%ny, hb#%qlgHTa%ﬁDﬁnf@gO&ﬁ% g‘@@ 8 by Kyodo
Chem cal Cowa\letﬁlbs&‘iﬂl&?cﬁﬂﬂ%jacl'fw\ﬁeﬂeumr 1é1% skagbesd eypesef ul

benzophenone-derived ultravi ol et absorbers g_iéﬂ ]GQ STABTM 141 nd LA51

made by Asahetrosellgtize. units wherrsorpsinllige AYEE 1HPrawl Kasei
Kai sha, Lt dt}[lﬁqgfﬁﬂ%lést ab%&)}]ol% P%&@rgﬂe LRER ¢ Ebcaaﬁ {Wof

Limted. As I zer nder ed- am ne I| t sta I zers are 20
particul arl ;iepmﬁ@rdradvam eemmzabllw p055| ble to bI end a h| ndered am ne

light stabilizer {ato a,la ntai nin fl uorescent

retg roretd ective sHE€t? ﬁéa%g?%‘i%ﬁpsgémoqfeﬁ?éh‘ﬁ Bﬁﬁisncacﬁ‘ gé u§eéi f‘rr‘r'pr ove
weat her abi | gh¥logedeledseess &Hivh 1€~§)rb parsd ngeépﬁoﬁﬁlly%dhéﬂ‘ihgsé gRhinhi zers
useful in such o sions, piperid,] gfy am ne _| i

st abi | | zer STRY gmalaﬁ/@rtqrhwcmrg W%& amééjﬂ‘fﬁm\ﬁé‘?’@ht of
600 or rmore, aﬁgugg@bw%b@r ?ﬁ&fae#i?gcﬁ%%a%xtﬂ%ﬁgnl uet aim -0l onged

weat herabi |1t exanpl es use conmer ci al product s, TINUVI NTM 622LD,
765, 144, aadJmlmsmmaimnamW}wyemmswss@ad thexeafheri cal s K. K.

o626 RhaeCRyS SOAE0 o0 i 1T S Be B of THHRNE el he e N o1

st abi | i zer s neatalliceIthin ddm bdayert h’é foreeantmlet aluiniguih werssboeambydyech n an

amount in the range of O. 35 wt.% ei.t itself or copcurrentl
with an ul t PEART ?Vefﬁ%‘ﬁ'r(%@?o% 101 %3015‘%@?‘"0%}81@2{ &Ny sy ERSe %P‘ s p033|ybl e

to introduceethpelletfiiitypt abilizer into the skeleton of the resin
constituting the Iayer cont ai a fI u rescent dye,.in the formaf an
ester with, e.g.,AdPYeferrphe qrég ‘A%H@ %‘*%%hﬁlnélosé’ﬁ %ﬁr?fg}%@f’ﬁon type

TGNt Shabi LiARY is & rotRorARtARISRERAY WhSE FeMlorBREHE Yt 390
formed of micro glass bead retrorefletive units of 30 — 500 um in
diameter. The surface of such a sheeting is covered with a smooth
and transparent surface protective layer. Where the retrorefletive
units have a diameter less than 30 pm, diffusion of light due to

25 diffraction becomes excessive to undesirably reduce retrorefletivity.
Whereas, retrorefletive units having a diameter exceeding 500 pm
render the sheeting thickness too large and are undesirable.

In another form of micro glass bead type retrorefletive element,
encapsulated lens type retroreflective units may be used, which is

30 preferably used for a retrorefletive sheeting whose retrorefletive
portion is composed of micro glass bead retrorefletive units of 30 — 500
um in diameter and the plastic film serving as its surface protective
layer has smooth surface and is transparent. Similar to said
enclosed lens type retrorefletive sheeting, the retrorefletive units

35 having diameters less than 30 um cause excessive light diffusion due



2,2,6,6-tetramet hyl pi peridyl nethacrylate can be naned. By copol yneri zi ng
-such a light stabilizer with other reactive nononer constituting the resin
such as (meth)acrylate, vinyl acetate or vinyl to chloride, it is possible
to introduce the group of the light stabilizer into the skeleton of the
~resin. Moreover, it is possible to blend9a benzoate-derived |ight

stabilizer : Is J L4 : 3! h as a
dye or 1 uofSEstiiéR SRR AME e BRIV RY i3 RIGHFAEL AERedR,
exanpl e of wdeleithbeehaatingdbametérsingbre thabidddpm rendenpdhe-sheet g

guencher sugh. as TI NLTYI 120 de by Ci ba Speci al Chemi.cal s K K. JAPAN
dan b6 nanodhichsss CedulY At dceteehanarREFbae! TAM AR e8M A nf ng
anti oxi dants, t hoThed@riri@idl dyfe@aoinitutyh @8he roduieh ofthaninR@ndich A0ay
phenyl enedi am ne; _and as phenolic¢ antioxidants, those derived f

qui nol i nfe, Rpdhyidedanto cormbapteshiv to wlyplméﬁgra@dmrﬁu;ibnm_dﬁwgnd i s
al so possi bigyfifyl Hih3hhe? &aygﬂsp'tg%gw The'®rbIBFEL SRl URMlILe On he

| ower protective layer ‘use h fesent i nventrdn or to install thereon
a printed | elemenaldrertenora(p}.e vEnis algol parenisstblestd pfodblevapper dedosi t ed

t al h t tri nb i )
ho the usef I PERrATEGRTE It Be RactiE 80ef TP TR thETFGal BT os
pol ycar bonabackeasfithe pfocﬁj@trﬁlﬂldpﬁégérﬁ,aﬁn@tu&e_d in sheet form Fromthe

vi ewpoi nt of heat resistance, use of, acrylic resin, polygster resin, or
pol ycar Bbnat e r esliesE 1phegrate aﬁlr‘;fulé«dnaév%@ retragetletivelement upper

and | over peghafd iRl RYCES saf DAY SAd 20 ok IRk BVE 1Y e £26r BRel Nt €O at ed

by such neans qs eat-sensitive esi ve, §r re;- sensitl ve a_ esi ve,
t her moset t i ngrrienllayewicomgrosedrofrepre layer(® sndinr bener dayerls),cmotlse i nki ng

t ype adhesi [ I ' . 14 It is preferable to provide an
air |ayer Oﬁ??ggcggﬁégg)gg%%nﬁ ﬁ’i{'%ﬁlgﬂati c reflective units of the |ayer on
whi ch total interQa sarl Lpper @r 10@amptcteatieeilageas edd ihotHeopresdret ai r

| ayer, it is possible to.use the pethod as disclased in the th patent.
5" Fur  ht ol VSR OB AR BRiSy 8 Of BrUTRRGRS RES CHELT E2B<TRe e Cosdte nal
support SUCBuﬁEhéi-fthéééséifﬁz Aeasihds, EHI@cRtRVHEIRG: iy drieuel hgees of the
upper and |l ower protective layers. As the _adheSive, heat-sensitive

adhesi ve, pPEbtiedelayienspitievationnasevantangdayessushiagamyy adhesive can be
sui tably usegdiyo}efBREeHbBANY t eﬁﬁntlﬁ‘i‘re&%_rgé‘hg}dérat@ lgge ,d&gaqg%gp a
e o gl as W ndow a

light-transmtting substrate such as the-insi _
vehi cl e, it of mageetcatripesorusnevepembossingamay be inssaledype

pressurgssensitiv i f I i 4 m lity and
heat r egcl) st ance. ﬁl %?ars}%%u\sigr’pé Z’@a@%ﬁq\,@qﬁggg&%hﬁgg%é(ﬁéh%ﬁ%reg cgl & 15
absorber, | thVth abﬁdﬁhtmn.orltacmﬂ ?Bifdgl;xtechﬁré telaogelallcyfee,dby dormingunper
protective | ayer, each af. ate o to w of . i Nprovin

Dot hor abi | POFvERdAReR hish Eiioie & halow?anbly A Beettiotl bpo Wi Rer Sy 28d 1 or
the present fhfeHRH pRVidnE anlanes cehlled RGldraiich 8bofWlhen THER WheEEU
(Central Processing Unit), 20 RAM (Random Access Meppry), ROM (Read Only

Merory), EEPROMFENVectlfwitheamqrerinsgheamasgnaionel formome arfdinhe | i ke,
Funct | o) andTy HLGE A7ek forBof i, D A O o ATt r el B
| C card, extanrks pavhadytprevidedarsthe doweowsugéace of the metallic layer for
hologram. This causes partial separation between the peeling layer
and the thin metallic hologram layer in an attempt to strip off a once
adhered product of the present invention, and renders removal of the
30 sheeting as a whole difficult, whereby effectively preventing its theft.
As a resin to be used for the upper protective layer, core layer
or inner layer, in particular, the layer on which said retroreflective
units are installed, a transparent resin sheeting having a total light
transmittance of 50% or more, such as of vinyl chloride resin, acrylic

35 resin, polyester resin, polycarbonate resin, or styrene resin can be



25 A non-contact type IC card having no external termnal, whichis a
_preferred enbodi nent of the present invention, has a built-in non-contact
type radio frequency identification type integrated circuit which is
generally referred to as RFI1D (Radio Frequency ldentification IC) in the
~modul e. 30 Moreover, a communication ant¥nna is installed, which makes it
possi bl e forgedl d TRMLPEFBSHRAGY (gjr@?éltrbﬂ'ﬁ%taé?zfyliccrésingi@m&’éﬁt@iﬂr@sm th
external units. The antenna according to the present invention can be
formed on tla@dpelyicarbpagte resioy, dromytdre viewpeiait ofjeat resistaRgGR i ng a
metallic foi i - of: fne, or |oop.
15 Bot h of gaa}rg{cruggm f?@g@%%&%r@tﬁﬁ?’ ?(r:izril'? ?%%{qgn élaggﬁ}cp %Ig?%%lt and
communi cat i @rodoctnnsedras enthileddn nehidegritdedeseirabile toreseatresnvent i on,

and a power supply connector for .s | yi n ower froman external source or
an el ect?onﬂgh@&}ga%é[}&ﬁihge%’i F%ﬁt]é)‘gc%sq ﬁl?ghgﬁe 5#’)’1’%‘?@@9&‘7@ RrppeL \9£yi ng
el ectroni ¢ $hanAlod i€ 19 Yot MRAEFRDREYed $08H&It0A BighhRn@péitngeasfDIIT
integrated circuit nodul e of the present jnventjon are coupl ed either

directly or begpuggihs prodhat magiksexpeesd te highdemrenaiugesdwrangni n,

pl i abl e sheeg - . coupling nmeans, a conductive

adhesi ve, ag)lagg(?{l pl cwe(blgﬂ%%az_f?%s%}dgt, sol dering, brazing, or welding can
be used. Non-cont &udlotiypeagént=such aseyantionss pligmerits; dyes,ofuoresgenitng type
(2mm or | ess)., pragximty coupli type (IOc r,le ,.vicinit oupl i ng
type (768m ézlg@)sz oL, Qﬁ%g‘?fﬁggy?gg‘éﬁm%a‘?ﬂgﬁoig%nﬁlpp%ﬁﬁﬂécﬁbv on the
di stance befjyoenih B¢H¥: 46 ain provePd &tk aGideS dirtarl BB RE G svFbEA Bghtd t he

reader/witer tQ comunicate therewith and the type of the antenna,.used. In
general , theétabdizers ambroxidanyes t&xedhgeom m‘gyr &@mnrﬁ@ret%%wﬂlﬁ@

rel atively %}ﬂ{htehg?g&sﬂcaﬂag U RSO0 Lo ERER Rt L3 FoMn é@éﬁg foupling type,

| ong waves, and I'stance coupling type, mcrowaves., 20 To formthe
antenna to tmi\umiagboustmaplrseséWcég\ﬂ@hﬂs@hﬂl@ phdaybimenst al | ati on net hod

of partially instahli netallic thin fi I r t hod
of part i1§I ly reno '}heg?(gk%ﬁ%é I%irce, %%?ﬁlﬁpp(ﬁ #%é@%?%? @%r#e%ﬁ%rﬁ %’g?dﬂ;lerge
processing rthiabeanchs adeledsed. As such partial installation method, it is

possible to_yse a 25 method. c D ising setting a mask on the layer on which
an ant enna -3Y@EOQHALOONS y8 L Sprinting, masking, or
] hki

l'i thography and tGRelrdgs R9dodBirdid Qiddlidylhté,retcayer of a desired
shape of the_anterina by such nmeans as vacuum deposition, sputtering,
el ectropl at iwdﬂerﬁmultﬁngw abserersccasi on of installing an

antenna,gn a m cmﬂ:éé?gltét’yrpﬁ%géﬁ%t%g?lggygﬁ%,egwg by such a

parti al |nstll_a IS the antenna and a

metallic thii ¢ 120156~ A% dd uteraninlg anoexfent i cal | ayer, through the
st eps of enbeddi i . i icro glass bead type
retroreflective s le %hgy%gf%&%i ?aﬁal,zgakgﬁgmﬁécessary, a mask on the thin
resin filmlayer-Zhydresy-4-hsoctokiberzophéhenaj cro gl ass beads- enbedded

| ayer, and theregfter, vapor-depositin al such as al um num t hereon.
The ant enna thusaé'bﬁ’ﬁﬁﬁxgh e 6#&?@8%@6@%%%?\%& Also in the case
of a priggm type reyref@®id:8ten®phlee@ileng, it is possible to simlarly
install 5 an antenna ‘and a rretalp_lic thin-filmlayer on the same | ayer at
the same tinme on %Behydrasscdi4edispetheeadesrzophengniesns. In the parti al

renmoval net hod, aZ-E?rc]l?é;(%C4'Eghgg§wﬁbbﬁﬁgﬁpg§oh%r ned in advance on the

| ayer on which the nma i's e“inst Yy such neans as vapor
deposi tion, sputtZBimgdretyedtmephaxybenzophenone,

2-hydroxy-4-methoxy-5-sulfonbenzophenone,

30 2,2,4,4-tetrahydroxybenzophenone,
2,2,-hydroxy-4,4-dimethoxy-5-sodiumsulfobenzophenone,
4-dodecyloxy-2-hydroxybenzophenone,
2-hydroxy-5-chlorobenzophenone, etc.

Benzotriazole-derived ultraviolet absorbers:

35 2-(2-hydroxy-5-methylphenylbenzotriazole,



1o chem cal plating, and thereafter said nmetallic thin filmlayer is
-partially renoved in a pattern corresponding to the desired shape of the
-ant enna by such neans as chem cal etching, dry etching, laser illumnation
or a nechanical renoval nethod such as sandbl asting. In the occasion of
~installing an antenna on the retrorefledtive 15 sheeting by said parti al

renoval nethod, referred et hed,c I VS ] : I in film
| ayer such as of gé@ﬁﬁyﬁﬁ?ﬁ%ﬁﬁ?&ﬂw?ggﬁ%ba‘ﬁ%g%pf)&ﬁg&r%%(g?e"ﬁg bgténl? cro gl ass
bead type retrorgthestiigokheeting or prismatic retroreflective sheeting by
a nmeans known per se such as vapor .deposjition rtiagll | ykng an et ching
solution in 20 a2péﬁ'h§dh°l§b‘r5‘€%®§h’&l’§@“¥b’é’&dﬁgp?&@mg&%’?e’t he ant enna
by a printing neth En&m;} by. 96nsderdtesd zslechi ng and
t hen neutrali zi ngh%}e&g{é%{?g o) t#ggﬁgln)dg\ggg%%% iIt1 of f. AsZthe chem cal
agent tosbe used2a@-hydhoxpréntedtbetydpheqydbbutilonobengotsiazalopes of aci ds

and al kalis can be used. Exanples, of .25 us I ' { hcl ude aqueous
sol utions of hyd ()@ﬁf‘éfamx%%r%ﬁ?‘tlhlgg)%&yﬁb%%%%l{raﬁgié;ci d and phosphoric
acid, and exanpl es(Phydsek5-ah@lplenyhiardmtameedels sol utions of sodium
hydr oxi de and po?a(é)zi 531 hy%llr oXi el.pl h%)gglh t con%entrfti on of the chem cal
et chi ng sol uti on 28y AdreXpad, s %%&WE O RANIEEEE Hance with such
factors 30 as th%-@-Bgd%x'%gﬁ?ﬁdiinéﬂeﬂ{ylﬁh%ﬁlyﬂ)-Bsxﬁéthbb*m;ﬂmwiolbhe

ayer a e a

metallic thin-fil'm etching rate, generally it can be 5 to 40
W % Toiper f or m Quhmténiletthysrokyngepybepzotiiagglaet hod, it is

preferable to add yarjous ki nds.of. I I _Al . S
pol yet hyl ene ¢l y%o{fsﬁﬂva?ﬁ%ﬁgn%n&wweggg %nﬁng nat e, t[f)lolél(i?g%ryl ic 35
B gy TS AR pnd ot
ydroxyet hyl cel | ul ose, carbox alrreuhl]g) u?tze_a{:[rrlz yl cel | ul ose
as viscosity nodi& ?ehé’difﬁxﬁr:ﬁé?etﬁﬁ’l 2% ?tﬁ"IyrI HiFIERA2Yfer eas, the
kind and concent rza(z'-ggdg_{,xﬁ-3,|g_a(IpiI-geﬂtits@@ﬂbwn@ﬁbfd}ﬂbr@béhivtrm&ab| y
sel ected in accordancé with 5 individyal 5| nting. rretlhod and printing rate
and t henafore, t%@'@Nérgﬁﬁi@'@neﬂwml@d@ﬁ'%W‘?W%%?on. Nbreover, it is
preferable to add, @ . ' - I&P?iﬂf??d odd ching solution
in order to i npr?vgz tst)&réifr%&%gﬁe:f&Qﬁggﬁg? %cebr}ﬂngg%l Tty i nzt o the netallic
thin-fil mdl a)\;\ﬁr. %(Mymlfrouya%rlc?chﬂlesayﬂphenanEngoalgénob,i S not paLti cularly
restricted. er t hose preferred are cahio : ts such as am ne
type, ammoni um s 'fQ'th}’géo§¥di’§y‘§]ILHPﬁﬁ@&qr\ﬂt§gégb§)ﬁ%ﬁ%@urfact ants such
asdsul fated oil, fﬁ@%ﬂﬁ@(‘%@e EJ@ItS’BeSf;‘eI[i! fiat fed ester gi I st and aIc kyl I Slﬁl| Laft es
and nonionic surfactants such as. parti acid esters of polyhydric
al cohol €0and 15 f%iz-ﬁyakpay&@ﬁ omaafb@@éﬁ%%%%ﬁn figh the printing
method 1S not cf I3-($Hyd,853vAI5dRHIBIOBEnzBEAaROlepr I Nting of ink jet met hod
are preferred. I\/breovgﬁr as oth i it ]

, er renovi_ng rr}stho , dt.1s possible{o use
dry etching, | ase-(2ihydronar3dndiunetoriphansd)- 5 etfxlsuiforbensataagnles
sandbl asti ng. 20 A$,REC i.cal i : thod of processing a
nmetallic thin pl a%biz {fﬁ;{(%%%k %ﬁ%\%@%@b%%&%ﬁ% |l%g or | aser processing
or procezsi n? a tmi(,‘?;r}{yﬁir@bdyMjo&i;mprhemyﬁbénwtrﬁazTﬂp, agd Im)unti ngfsob
processed antenna carrier J|ayer. canvhe pr.ac ed. .l of above
net hods,25t he net a?%&lyﬁﬁoﬁé’e 'ragtl%%%y%%wﬁ)ﬁng%tmlbg%o%%@%c thin-film
llayer or antenna $£9- K14yt Bih¥tisplptersd)-br emaylicweid edtem num magnesi um

al I oy, al um num mangariese al [ oy, silver, copper, nickel, copper-nickel

al | oy, brass and gmegthimzodeonze, which can be used either singly or as a
conposite or |amaate. J I ) d.eppper are preferable
because they exce?i\%@cleﬁggr&%cﬁcgi% gp}rlg%gg:oi%g%bggr %or mance. A preferable

t hi ckness of the 2rdlydiwxtyh8r5-Hi-tert-huéylplemyilhg-chlorahennotxiazole, 8te.o 500
~m Anetallic thin filmlayer, thicgkness of |ess tha 5 ~ MmMhS
undesi r a9 e becauge™ang @%ﬁu{ga&@ggﬁ §8%?%rssf§’@l?zﬁpg’§l%§§rl§st%%@ the radio
frequency reg&%m{hzteﬂéé A ERHeCerirad35 et erln alelensop hensmeg ul ar
reflection characteristic i s deteriorated
2,3-dihydroxy-4,4-dimethoxybenzophenone,
2,2-dihydroxy-4-methoxybenzophenone and
92.2.4.4 -tetrahydroxybenzophenone are effective; and as

35 Dbenzotriazoles, 2-(2-hydroxy-5-methylphenyl)benzotriazole,



18 when the netallic thin-filmlayer is used as the reflective |ayer of the
~retroreflective sheeting. Wiereas, a netallic thin filmlayer thickness of
nore than 500 ~.mis undesirable because it is liable to invite such

probl ens that the sheeting thickness becones excessive, 5 flexibility of
~the sheeting is deteriorated, bendabilitd2 also is deteriorated, or it

causes det e?%ﬁyd?pxy h e?t‘ﬂlﬁbh% %téja &ﬁg@éﬁ&ﬁ&frla{ﬂlﬁ} ng the antenna

to make it oA sh ant enna pattern eover, al umi num
is particul é&*(i}rhgldﬂebxyeﬂotertbbu‘@dphelrwl he redodra zolger i or opti cal

characteris it,1s t aII| th| m | ayer of the
retrorefl ecﬁ @%8¥Y®m%ﬁly§§bg %ﬁﬂgt% ](?r?t‘):l‘?*fuous vapor

deposi tion @(@h%aﬁws B*dl‘iéﬂt%ﬁ@ﬂﬁheﬁ?@%4&ﬂ§r@oé&?2¢dwmz‘6@§Se' which is
capabl e of maintaining a degree of .vacuum at around 7 to 9x 10" 4 nHg, said

vacuum vesse" (ﬁbngéﬁmﬁjﬂb@WWEﬁm}élof@bﬂiézoﬂréaquéedl ng an ori gi nal

prism sheeti e |l ayer which
i s |am nat e(‘i‘ﬁgznfh&rhd%gypi\? ance s#ggﬂgya?ace o salogE%(\Ztg%é{sheet a

t ake- up Wi n@e€2- hgdrmycﬁ ogto:;yplhm;d begiawiigualepetheatd affectiveh has been
vacuum deposi tion rﬁat%% eathrig %E%€$1 L. Setrfa%lylgﬁf?dl%?}?b éﬁe t he
feeder and the ta e numin a
grap[ﬂ tefcruﬂfﬁﬁ?mgtgib@%beggﬁayCal?@bbemsed%rAsaunm l@ﬁ@ﬁ' I ets having a
uri of at |eas oare put .in

Boss. bl 80t o%\%k?@ lﬁagprn@dneltaam,let ﬁﬁoﬁorb prﬁ%ﬁ%é?%ﬁ“ 3&@% ’%)@&t he
retrorefl ectiog M, ehd 908 hldeRAPShiBfo 1t Waist, 140 ADKSTABNUIE! L od

and vapori zed &l um’num at ons un I ons an AC vol t age of

350 to 360 LAB8Leutd LAIZimade byfAsabi DenieoCa.abtd a%UhH SERB™aZ800f 30

to 70 m mn. e_conmun tlon tenna royihded Mective
surfaces of I{l%’/i\g Ber SH'EJ]I ﬂn{% Blé’dif‘}%hﬁg?l f%g@@ CC 3o
e:cemﬁnt C«'ér elégmmmie:byt @@Eﬁwmmai (D@T, thulﬁtaﬁcbe hutm@dsoli‘aﬁﬂéefﬂm@mear ea
of the el enent i C e co ni cati an nna. can

retror eflﬁectexla%B]rﬁ $‘?}hl’11tltheé\ﬁgp epRaer %‘F}Fegdﬂﬁ%"lo:l%%gg 'Sn excel | ent
recogni zabi lihEMide A@HS$@BTMM@E@§nﬁVBA5'1%ta% B%fgméhl@enléﬁ'ﬁ)@ Ltd.;
conventi onal_conmmuni cation antennas can _be 35 installed on flat regions

only, the coHABSQRBYNGM @mdawadn@dmbsgsmngo i[@ﬁehéi%hsbéleﬁ{tdwrﬁ/%@_tl on,
whi ch are 'ﬁﬁ[ﬁgﬁﬂs@mﬁ@ﬂé Qe it\b‘?nélqﬁ@ﬁ“f gbﬂﬁghaxlr;y Gt s or

specul ar re ctive surfaces torne mcro ass secure

i ncreased ant ennaAs Baes lighd sttabllhzaemﬂlnndar@inafmm h:gﬂuftlﬁabdnzem aired
therefo excel ni.cata rrier ery he present
rvent L oh T Ea il SRR, SRty I AR bleg A" DT oo
each of | t herlnhdlededtahmm@ﬂl@@ltaettabﬂl@mmmﬂo atrwyéfleconmnmmng@aﬂuonemﬂ;nna or
external te e a . mul ti tyo trore ctive,un|ts my
o Lo st alivsHolA Ttpranechiversher g of Ehe aré seBE anpap Blon L Eaer b

t hr ough- hol enmr@%%ethMnﬁ? M&@re @i&@é@égﬂ CAéththlmba amihaserted.

Wi | e constructl on _nateri al the core | ayer can bhe properly selected, it
i s pref er ablightostahal laermtléefldnrh%mlhgcwswgﬁ, pipgrgHe®e For exanpl e,

transpapgnt }ﬁid'é?éafhxﬁﬁ‘?filﬁd&aﬂﬁhé’éf},\’l‘la%{%5't%?tla?ﬁ %Il\l/l?‘ér; %i’%x%&ttfr%y n,

pol yester resin car e resin or styrene resi e total
light trans rwtthammo]@t:um/&mlghboé 608roibmarseatre parfiantadyipaeferyedyl i c

thel 1 high’ esavskared e reGuh i IRRER ERaBb Ul "t o founting an
integrated circui tAgredaingles of%eﬂ@b@cﬁm@ﬂieﬁdiﬂ@prﬁ&ﬁé@@G‘IN@\H(NTM Wil e the
Lo use o mbaiidb: 201 ng4nandaiMASSO BT ThoF mads by Gibmsparent
resin shget gmdg Ry Cheicsl RIKIGATEAN? ABR'YTAB™EEABY and LA62 made

by Asahi Denka Co., Ltd.; and SANOL™ 1.S2626 made by Sankyo Co.,

Ltd. can be named.

These hindered-amine light stabilizers can be blended into the
layer containing fluorescent dye in an amount in the range of 0.1 to 5

35 wt% either by itself or concurrently with an ultraviolet absorber or



25 pol yester resin, polycarbonate resin or styrene resin having the total
~light transmttance of 50% or nore can be used. In particular, acrylic
resin, polyester resin and pol ycarbonate resin are preferred because of
their high heat resistance. Two or nore inner |ayers nmay be provided. 30
~The above-descri bed upper and | ower prot%ktlve | ayers, core |layer(s), inner
| ayer (s), angchiasiigainte | ayers) are not subject to specific thickness or
hardness limtations. However, it is necessary to consider .thier heat

resi stance, weat hMetsiavieryit isingssibledesimtrednee the dighiustabilinanintg the

strengths S%?{%%gﬂo%doib I*gél ?{]Q% t%.’t%é %hgglaggi?‘ %ﬁnﬁ?ﬁﬁga{'ﬁu%kgg%é@fhgt Ic

characteris accor
pr oduct shaplge, i the fb@in oﬁaas@er myithi eig. ;ed (noethhecxydivedid.onAs "I C-card

size" (85.6mm x 54mm 76 r er SIZ s and fl exi bl e shapes may be
sui t abl Wsepg@pégl%g)f%g%{%@@hpgg tr%ftﬁhl 1éftl osed retroreflective
products of 1t #e 6’r6@1§@ﬁ%aﬁa’é\fﬁ?lm?@rfd?ﬂ%hb%Hé&%rlﬂﬁe dagcr i bed above can

reflect incomng | gm toward sourCe because a nmultjplicity of
me

retrorefl ect?,26,8de tbyblpﬁmdwédneﬂea@dﬂaateagaﬁ becaamad; eBipl e an
operator of BRoRXhErNThe FRUCH "%}ﬁtﬁ%bﬁﬁzéf elglome; E‘@a&ﬁ@é ?HBﬁoﬁfezI he

product from even specil a
recogni ti on coratisutingf the resia mdﬂaet(nmﬁ)hbwla&aﬂmnﬁyhadeeat&:onmmybat i ng

therewith initiate nutual nun Mor e i nt eqgr at ed

circuit %nclcg‘i%ﬂdfeen&l@rféqqsé "3 ‘6‘?5 181'9}}8 %&Z’?elﬁgﬁﬁﬁ%tﬁthi Sﬁ,lg\{)\%i ch

conpri se eaqheagkélgg&gbgtﬁgrggﬁpw t nodul e having at |east one built-in

integrated circuit, a carrier layer for of core |ay rs)%(ﬁd/or i nner
Bland:

| ayers) for carryM@rQQV@rnﬁdl@IROSSéhl@@p adenARate] 1gh ayers for
20 protecting,h16,dih {&Eﬂré‘ﬁlﬂcte B thULLRE FBnkARBRE! 4 UBloriAL AdintGAldH 85

| ayer, contain a mul retr l'ective units as | ed on any
one of saidaddyenos ﬁmoireshenéldye; o6 tlnpart mmhngabﬂgmtq tiwalayen s As ght

source, .£t0 inprove nce n bi act type products,
whi ch a#é p 8?‘?]@&3 Eé) e éﬂfﬁgﬁ? %Td?ﬁlé%&léggﬁt 9%@%31 on, have an

ant ]tcanna gDUfrBe@ﬁohh@fdmmvéldJQu@nﬁhUﬁIsuahi an TUNTHVENT' 30 maide by Chlkaant enna
is formed of, a oi or. ited netal ,on said core |ayer or
one of mnersﬂeeﬁl/%]: I‘ﬁnélﬁf" Kag éﬂf“[g&ﬁ g’ﬁ hy, | i near or Iooped
pattern. Wth SUC*E:?e[Hl?mé@oﬂﬁéé\ﬁﬂ éﬂl‘i‘oﬂd&hﬁrﬁclﬁa@ £6 3HHH S 8618t 22D M
external units, wthout any special_ external_coupl er)oéor power supp é or

E' ectr onaﬁn@tnt@m@d@mter these devivedifrgmenaphtbilamine apRa Mg
|
etween phe W@ﬁeﬁ%m&%ef@ﬂ&lfs %ﬁé‘ﬁéhe ‘érﬁi%dah@stﬁfbs%r &Qﬂ%ﬁlf%n} he

present “I'nv f's are insta such a

li ne ant ennajuinobime3hyshoguinone, mmopheemlapobqahmq%ambthmlsp enok.he

prismtic reflectiyg als%lposmble to install a multiplicity of retroreflective
units on the lower protective layer used for the present invention or to
install thereon a printed layer, alteration-preventing layer formed of

25 vapor-deposited metal or hologram, magnetic stripes or uneven
embossing, where necessary. As the useful resin, vinyl chloride resin,
acrylic resin, polyester resin, polycarbonate resin, or styrene resin can
be used in sheet form. From the viewpoint of heat resistance, use of
acrylic resin, polyester resin, or polycarbonate resin is particularly

30 advantageous.

Above-described upper and lower protective layers, core layer
and inner layer(s) can be integrated by such means as heat-sensitive
adhesive, pressure-sensitive adhesive, thermosetting-, ultraviolet
curing-, or electron beam curing-crosslinking type adhesive, or

35 thermal fusion.



surfaces of said CC units by such neans as vapor deposition, sputtering or
-chem cal plating of a netal such as alum numor silver. Alternatively, such
antennas can be forned by first netallizing the prismatic reflective
surfaces of the CC units with such a netal as 5 alum numor silver, by such
~means as vapor deposition, sputtering orldchemi cal plating, and thereafter

partially renovin CLi 2 et chi ng.
When t he ant enna ?tsigsﬁléél%%%teﬁg Jg?ggg{]ﬁ% %%%‘iﬁé&%% g%@%ﬁ@e@?é@???@%urfaees
of the CC umpirisiasicateflestiveranist @htie ot @d wiltichrtedabinteraalef | ecti ve
surfaces can fetr.oreflect.incomn i ght foward {he.light sopurce, just |ike
ot her ar easY6¥°f 8113(3 ‘é’&% g W’ﬁ%{‘,‘heao :@nﬁo\gﬁﬁé Fé"lﬁggﬁ?%d, 15 R’Biﬁ?lllb:f'ﬁg_
excel | ent agyanpeetHeaRARodadd Hidddodedl ix@%h@@ﬂ@%htﬁ]fpét@ﬁtpr esent I nvention
in the nighttinme. Again, while installation site_of an antenna in

conventi®@nal art Farthefmedetanadhegivedayeyfonadharingthe dCeeard tovanti on

antennas ca 1.ns ' j hect:i . of its, and
o instal | ed S ekt A0 R S RAR EF PIAEHEY Sa i BESTEN O le, T
that of congenfacesadfl the nppat aed ivwenpaotdctiveelaymmre. siAzetlbeadhesivad, t he
uneven reflective sur.face,.configuration and f.anéf(ﬁif orm excel l ent 20

conmuni cat | HFatRENFIEYE AAhesIpe T eSSEe SN IYPATRRIIVE @ pr oduct s accor di ng

to the presepbsdlivvieiid-ypdavdBesiit ex8bShidRbEy uBBAOVenent in visual
advance recogni zability. As ot her npde of usin taﬁ products of the
e

a usi ng

present 19 nvent i onPaghisilanly, prareddetC gardrisders apgheredtoganpl e, 25
optical pass$ifng. I I g pRlicity
of retroref ?iggﬁl @%ﬁ%ﬁgm%gﬁgﬂ%geisgl%ga%%%?ggafc&tél g%%g}%lssng ?l g%Whéf gr esent
i nventi on pvehide, itf rpesferpble, tosiiseal poly(eradimaaatiieresindype i nf or mat i ons

to toll collect ki ng | ot . d at.th ti. e 1i.ndi cat
b esence. of PIFRPGLR APRE thh PUheSivefroas viawpgra e lighy i nifity o ©
emtted by hel heghresiotsitce.of It fxcalselpaderdlet topedd ehewameuiltedviotett he

gate to a photoreceiver installed nearby the |ight source. i ef
descri ptd on abEorher diehi %&ﬂzﬁm er BptiaXigant 23,8805 Rerd 2%%%1@@

convent | onal et 1491e cackta Fatief (F05t03 hivGiot kinthihvahgon show ng a
conventional non-contact type IC card FIG 3 is an'illustrati on showing a

contact typaveatheyebiléty and; heat resiptanfed retroreflective product of the
present Inventiona, ﬂl%g?eﬁcg&ﬁt Eﬁéc’fﬁfey}l?%d F&t FI98 ﬁ)fréﬁ&ﬁt Yvetibs i8r €

installed on an inner i's an | stratio OW Ng a non-contact
type i nt egr aberpasedcof ¢leetwdis eirauts snehlsacCRI$ (Pentival Poécassing lésdht

inventiogn, i igh aultipkicit trpref hegti uni ks are

i nstall g@ oﬁ%ﬂ@%nﬁg%écﬁ?@ Wré)nojiﬁqlﬁs@%ﬁ({ bﬁﬁgr],%[\%{rhcbryg, non- cont act
type integr HEPROM (Electrehieatly Eeasablel PesgriamniuilduROM) aldetlps Hkent
invention, in which.a .rmle:téin | i cbtgyé#glf retroreflective units are installed
on an inner aprgl 15 Hesgign %Hq_’l i _q%eqngt_em}"%%pl&g URCtioR.s40828¢ t he
upper pr ot egih¥gohayed iﬁb@t/o@t?%t%n‘tféluﬁiﬂ&ié&ﬁ BheWenG sd dfo4- cont act type
integrated circuit enclosed retroreflective product of the present

i nvention, icAndetctyRe Rl aarg, egtesnalcandacs termenals ereinreviand instal | ed
on an 1gger A non-contact type IC card having no external terminal, which

is a preferred embodiment of the present invention, has a built-in
non-contact type radio frequency identification type integrated circuit
which is generally referred to as RF-ID (Radio Frequency
Identification IC) in the module.

30 Moreover, a communication antenna is installed, which makes
it possible for said radio frequency identification IC to communicate
with external units. The antenna according to the present invention
can be formed on the carrier layer (core layer or inner layer) by
mounting a metallic foil or vapor deposited metal in a form of mesh,

35 line, or loop.



20 layer and an adhesive layer is formed on the surface of the upper
-protective layer FIG 7 is a sectional view for explaining FIG 6; and FIG
8 is an illustration show ng a non-contact type integrated circuit encl osed
retroreflective product of the present invention, in 25 which a
“multiplicity of retroreflective units ar®installed and a netallic thin

filmlayer (speculBythr&ffdfatyadloTredaesey PaoNtifiedtiom el fdPeircut
surfaces of mcro glass beads serving as retroreflective elenent is

partial |y ransieemgaunigaticmn mea:iaaarezenwedrindélef produaetr off the out trd1e
. o) brof . . ; _ .
eI on PESLgE oA TER s Al RO R P B PR HRCSGV S

convent i onalfronamextem aicsountecod &nadeckrohvignetipaoupbimgnstrinctiiee pr esent
i nvention. 'me | C car,d .35 conprises an irfeeg{at.ed.cir uit nogdul e és? havi ng

a buil t-Pn thFgughgieleetric for cprveringelectronig pigngle are, ARk Be6essityor o

layer (2) amth&rfor)ehel @ﬂ@nr{f’hnfd%&ﬁiﬁe\girﬁ%& RerciRE Qlulenst e upper
protective layer (1) and a |lower protective layer (7) for protecting

respect i vel prerentippeentianarsncbupedreither dofedthieor dhrowgh laajunpen) . in
whi ch the 5xb}[9fc?1%aatlﬁ%% i&;{éoc#lgler%gé(&lpogggg)thﬁ)ﬁrﬁﬁ%ﬁe 8855%*&6‘{;%13)30%};9@#9“

t he external term na are on the upper protec
FI G 2 showdstls¢ coapling wieanss ansmartucied adkesywe, ratisctipac bondipeg | C card,

for co rison with.the present inventiion. The I C card conprises an
i ntegr gﬁ@d @?’P@g Ffoqﬁ'ﬁﬂ]lﬂ£ Rrgping, phyeldng F?nﬁ?‘? ¥8°¥ntegrated circuit, a
carrier layer (4) Nex-#BHt&6t BpPIE€ daad8 are2dladsidied iritd d1B8&€eohipliag (3) for

carrying the nodul e, and ap upper protectjive layer (1) and a | ower
protective |t59@§2pﬂrgn @roﬂsslsp,d?mlmigyrc@slpémg @EéIPQ/?]éQf@nLR}'p]é’ISS)aﬁGCHB%r faces

f th i : 4 i th]:? Lcatd 1S) i nstal | ed
gn thg gg{;'clﬁgyg@é?%ﬂeag{@({rﬁe 1 %?)ﬁtaa elgcfa e Inc(\ci%rJd |teﬂn%%@a%g%06£)f:‘orns
communi cat i crependingretihaldistairntce hétvorayh indiyid uatrimiegraited cartetna (6) .

FIG 3 ows_a.preferred enmbodi ment cont act type_ i.nt ted circuit
encl os ezgr etelné:}(gsﬁ%e nats, %’aactg%olfeatﬁ‘?é‘?‘ﬁr ﬁ?@%f’ qoﬁglg‘rﬂl?%ﬁgeg%'ﬁ%rep‘?@buct
conpri ses amndtlegtppedf theantenmdubed ( SInderderal ntheckge!douplingtyos at ed
circuit and an, u e}.\rﬂlﬁrot ectli ve |layer (1) for rotlec inﬁ tge u&ger face of
an i nner Iay"‘é}d PE‘?K i ouR RS EyRE cav relafiyely ghorhragiorage Useui ¢
modul e (5) @hro&@wasvéé@mWi@ﬁﬁw@ohiali%gg%rﬁé)goﬁgt@éo@é, d19d ®healistaeech are
exposed on the upper protective |layer. 25 Said upper protective |ayer (1)
i s made of &‘ﬁuﬁbtqgc%ey mrER¥EFYemt resin, on which a print |ayer

cont ai nbpg Vi sual i 9{1{% t I I J l; and the |ike
are pr o?/?ded. The?}og%er .a%/g?l t?ggagqoslgé ?%brargfgg tgl%eﬂa}lnéség% ilcf:}g?f];c/l% 3 aans par ent
resin, on wparhiad ingtallatipni method népaotsfliy instadlingi a metadlic nbiaifiled t o
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retrorefl ectilwelpyadoeta nfechzmipakpesdessivve mbétlivd dhe berasedt conprises an
|ntegrated crreul, rocl (L 0m o 2 U TIaLg Jnkearatsd srcult. o
carryingst hen st omprisin sHBR{g a mask on the layer on which an antenna

is to be installed, by such means as printing, masking, or lithography

and then installing a metallic thin-film layer of a desired shape of the

antenna by such means as vacuum deposition, sputtering,

electroplating or chemical plating.

30 In the occasion of installing an antenna on a micro glass bead

type retroreflective sheeting by such a partial installation method, it

is possible to install the antenna and a metallic thin film layer

simultaneously on an identical layer, through the steps of embedding

micro glass beads in the micro glass bead type retroreflective sheeting,

35 applying, where necessary, a mask on the thin resin film layer-covered



24 protective layer (1) and | ower protective layer (7) for protecting
-respectively the upper and | ower faces of the carrier layer, in which the
integrated circuit nodule (5) perforns comruni cation through the | oop
conmuni cation antenna (6) nounted on the core layer. 5 The upper protective
“layer (1) is made of an optically transpg&rent resin, on which a print |ayer

cont ai ni ng W{;pfile dmﬂﬁ&f&glﬁ%db@éﬁ@bhﬁﬁ@dd&mﬁ@y@m teerdeayesr are

formed. The core |ayer (2) also is nmade of an optically transparent resin,
on whi ch a Waporplepesitingfa nmatadsechers plasminnm thereqst Aneenteanaf | ect

[ ncom ng 10,4} g LU DG AU SENER1F) GRS OUR 3RS BALLEY o

enbodi nent integr circurt enc
ret ror ef | ecpiriem pypeuectrafefidutive sheetingniteist pessiblento pimilacty omtplli ses an

integrated circujt nodul.e (5 Vi built-in integrated circui,t an i nner
layer (3) f&P % %ﬂ%@n@h%gﬁ%tang&ﬁ%g?'fﬁﬁﬁtlﬁﬁeﬁﬁﬁeﬁgﬁ)%’?“@c Y& gt (1) and
| over prot eghhuetindy 8h the rdREctRvOLaefdded dfadRestisuedy the upper and | ower

faces of the inner layer, in which the integrated circuit_nodule (5)

performs comuni cheitba nantiigrernpeal suthodmaumiesatliohuntibmntayes)isnount ed
on the coreglayen 'inzqod\;-zﬁ?ceugﬂ %hg@%?\%ﬁfb%%guégﬁfﬁ{e q(rft)en'n'sa f(;éﬁtﬂ)ebé’fingﬂ%lled

optically transparent resin, un ayer ¢ alrning vi sual
i nf or mat i onbgrsudleniddems as viapstraldpabitidhe spateerihgyelec{®platsg o made of

an optically,transparent resi,n, and.on whi,ch | ti.pl hgi tiy of .

retroref? eth@@lﬁﬂf PL'ietéﬁlE’ aRd;thergaftes %ﬁ%@?aﬁ]}ffcﬂﬁﬁﬁfmi %Pf?rtlﬁward the 25
l'ight sour cearialBO¥&hovad lihad pRAt&H c@a‘i*é@@bﬁdixh?%@rth@&ieéiﬁe@"sh\éb@&ﬂ' on the
surface of the upper prot ecill ve layer (1), ow t.he product to be

. to all
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w ndow gl as%llﬁﬁaiﬁa‘éf&}i 6t & %%%hﬁh%alereﬁﬁﬁﬁl ?é%h"ofdeéﬁ a8OHIBELng. @

non-contact ‘type integrated circurt enclosed retroreflective product of the
present inventionlnthe queadicn of omgtailing am aintengrarethe iretrdreflestiviee ( 5)

havi ng iltgin.integrated cirguits I [ 40 nn r or carrying
the noalfe. SePana preaidbaf el teblov tiBba, fTBetoRed wethollne, °35
sulrffac?a_ of bh%ﬁﬁs? formmiatg hayetallfnthippf Imilraly];e:r suehess 08 pleminkine lora ”23
mul tiplicity of..cube-corner-pri type retror cti units are ipstalled,
and an uppe¥hﬁrlgfee8f1i%epg&r€rs‘{r fce gfapgndggbgfq.?@elgq?éyg%%,re&ﬂrpglggplgp t he
upper inner gsha¥gihg dPBrishh £HcFetrordlcetivie sWektife (03) aRABAAEENGOAPLEY cat i on
t hrough a | oop communi cati on antenna (6) .5 nounted on trl;a, Iowelr surface of

. (
the upper i88éuchagevapgy depostien: RapupllyapRIVEREs e IBE$olBgan A uni t s
are install : iV i f i cal l
Fr ansparint & Rattefn RIS {d fhe BYE(red dhife FRGRe AnBRrAbY &% Y 1 and
the |ike ispironting. mebleod tpdorimnthe ansgnna(ly) meansof chemicabetahing: of cube

Cr anspar ent Apctfifert BLORFRULEL NS cbMudn SRR AR BRIE LR catf on
antenna (6) is nodwttk cieilieal agent sebbacsedhs shehudpenidalretchimger,
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25 useful acids include aqueous solutions of hydrochloric acid, nitric acid,
sulfuric acid and phosphoric acid, and examples of useful alkalis
include aqueous solutions of sodium hydroxide and potassium
hydroxide. Though the concentration of the chemical etching
solution needs to be suitably selected in accordance with such factors
30 as the kind of the acid or alkali used, thickness of the metallic
thin-film layer and the etching rate, generally it can be 5 to 40 wt%.
To perform such chemical etching by a printing method, it is
preferable to add various kinds of macromolecular compounds such as
polyethylene glycol, polypropylene glycol, sodium alginate, polyacrylic

35 acid salts, polyvinyl alcohol, and various cellulose derivatives such as



15 Moreover, on the surface of the upper protective layer (1), a
~transparent adhesive layer (8) is forned to be adhered to a
light-transmtting substrate such as the inner face of a glass w ndow of a
vehicle. FIG 7 shows a cross-section of the non-contact type integrated 20
“circuit enclosed retroreflective productl’shown in FIG 6. The | oop

comuni cat | 4yaBkoeriayIcENul sdRArBbxpldeRAbE Ry IRINIbM, mAdyer 1s direct]y

installed on“the feflective surfaces of the nmultipl |C|ty of cube corner
prism type meethyrle¢llulngevas umqogltyma@duﬁe:eagmto@denrceemnrowﬁcmee (5) is

nounted on the u [ I u I |C|ty of cube
corner pri SWW%@DFE-Y p@ﬁ? &ng}%ﬁntd ng& o}?@gfigﬂvﬂe@#oﬁr 2%1 ®an adhesi ve
layer (13). Vﬁbo%hﬁ)eﬁﬁidﬁ@rnfa@t/b@tsuvtﬁaﬂlymﬂedtbﬂ)m 5cdocrdaﬂdeo;mthhe surface of
o onyeh FARORSObETpeH g abrErd bR L ST R on &
mul tiplici t%u%ﬁe&ft Cﬁl(pgpggfdlqi?ﬁfd sntype retroreflective units are

installed, is hernetically enclosed at its four sides with the | ower inner
|l ayer (3) and t heMowevesiitiisqereferaldettoadd aysurfaze actiyver agentatoathe | ayer

14) th b t
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m cro gl ass soefattahss ismchhes pactisl cb'a]tttyf aqldcnatdrmgf pbkyhmilab lalleohdlsrarfd | m

| ayer by, such, mean apor d The antenna (6) is directly
connectiﬁ Wyt%“e‘ar%yﬁ B gﬁ&dé%‘gﬁtl fication integrated circuit nmodul e
(5), and a connecMouth 6hé ﬁi:mhgqmghaﬂug mtLpdiog], grevakuninting,

dielectric is not adopted. 15 |n£legrated circu duleﬁég
joined to tﬁ§r¢eé§r@F11&féPgﬁr I methed prederaigrre y qrepy Sl‘g%{q

el ement (9), remoxfrﬁgrﬁe%oam@wﬁ&smé &y/85e d‘r'SIQetbﬁY&é ekt Hllﬂﬂlﬂrﬁdtﬁor{n cro
gl ass bead type refroreflective element (9) 15 |am nated with an optically

t r anspar ent oppechaninad emeving methoyl sich as seadbdasinget i ve surface
t her eof ,and 20 wit t S to form
a herne ?cal |y enc%o%egmﬁ Q{ﬁ%cgc%ts\%smﬁf%h?%el r egbég’tshoidm néltd&%ssmﬁ means as
adhesi on or memlimfthinplatGanto appentenmd ehapedy pymlch@ng oaddselhe mcro
gl ass bead type retroreflective el nent are e esive
(o) 25 A 1 PARGEBR OaaREa st By el b T BRI E ofR. B0 T L o
the upper pigbeatingesd precedsktd aﬁﬂarﬁhé oy thhesider lay@r tdwhle-pratioedt t i ng
substrate such as.the | ng i’ face ﬁ?; &%ass wrg \}g/ veh cle. 2;
CLAIMG 1. An i nt o§PasHoL abeyemenkods dhe wetal &9 Pecisereas thaBateria
25  of the metallic thin-film layer or antenna can be sultably selected
from aluminum, aluminum-magnesium alloy, aluminum-manganese
alloy, silver, copper, nickel, copper-nickel alloy, brass and phosphor
bronze, which can be used either singly or as a composite or laminate.
Particularly, aluminum and copper are preferable because they excel
30 in radio-wave reception performance.
A preferable thickness of the metallic thin-film layer forming
the antenna is 0.5 to 500 um. A metallic thin film layer thickness of
less than 0.5 um is undesirable because it is apt to give rise to such
problems that the radio frequency reception performance is

35 deteriorated or the specular reflection characteristic is deteriorated



conprising an integrated circuit nodul e having at |east one built-in
-integrated circuit, a retroreflective elenent, and their carrier layer (s).
2. An integrated circuit enclosed retroreflective product according to
claim1, in which said integrated circuit nodule has a built-in radio
~frequency identification integrated circlit, and a communi cation antenna
connect ed t viséh dheadbeallicCaBRfilm 14GRLIE R 20 thoLBALRHOE lakbr WFkthes
installed. 3. An integrated circuit énclosed retroreflective product

accor di ng t settarefteetiviershetting saVherean, @ veatabic shirefilm laydror med on t he

reflective e 0 retro | ect.ive el e 1.4 n. i.nt ted circuit
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corner prisnms. 6. An integrated circuit enclosed retroreflective product

accor di ng t fowmangithe antepmato smake tudifficodhée optainatohseprantened | ecti ve

units are S@%&H&%ﬁ‘{ reflection type cube corner prisnms forned of cube corner

prisns and netal’lic thin filmlayer formed on the surfaces thereof. 7. An
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i n which saidr ecl.i ve el enent is,conmposed ogl.a
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sur aces orme units or specular re ectlve surfaces formed by

micro glass beads, can secure increased antenna areas due to the
uneven surface configuration and therefore excel in
5 communicatability.

“Carrier layer” of the present invention is formed of core
layer(s) and/or inner layer(s) and any one or each of them holds the
integrated circuit module, communication antenna or external
terminals. Moreover, a multiplicity of retroreflective units may be

10 installed on any one of said layers.

The core layer has a through-hole or dent into which the
integrated circuit module is inserted. While construction material of
the core layer can be properly selected, it is preferable to use a
material having a high transparency. For example, transparent

15 resin sheet made of vinyl chloride resin, acrylic resin, polyester resin,
polycarbonate resin or styrene resin having the total light
transmittance of 50% or more can be used. In particular, acrylic
resin, polyester resin and polycarbonate resin are preferred because of
their high heat resistance.

20 An inner layer is used for mounting an integrated circuit
module on the upper or lower surface thereof. While the
construction material of the inner layer is not critical, it is preferable
to use a material having a high transparency. For example,
transparent resin sheet made of vinyl chloride resin, acrylic resin,

25  polyester resin, polycarbonate resin or styrene resin having the total
light transmittance of 50% or more can be used. In particular,
acrylic resin, polyester resin and polycarbonate resin are preferred
because of their high heat resistance. Two or more inner layers may
be provided.

30 The above-described upper and lower protective layers, core
layer(s), inner layer(s), and adhesive layer(s) are not subject to
specific thickness or hardness limitations. However, it is necessary
to consider thier heat resistance, weatherability, light transmittance,
various mechanical strengths specified by, for example, JIS

35 X6321-11998 and electrostatic characteristics, according to the
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Integrated circuit enclosed retroreflective products of the
present invention constituted as described above can reflect incoming
light toward its light source because a multiplicity of retroreflective

10 units are mounted thereon, as a means to enable an operator of an
external reader/writer to recognize the presence of the product from
afar even in the nighttime without using any special recognition
means, before the product and the reader/writer communicating
therewith initiate mutual communication.

15 More specifically, integrated circuit enclosed retroreflective
products of the present invention, which comprise each an
integrated-circuit module having at least one built-in integrated
circuit, a carrier layer formed of core layer(s) and/or inner layer(s) for
carrying the module, and upper and lower protective layers for

20 protecting the upper and lower surfaces respectively of the carrier
layer, contain a multiplicity of retroreflective units as installed on any
one of said layers and whereby reflect incoming light toward its light
source, to improve advance recognizability.

The non-contact type products, which are preferred

25 embodiments of the present invention, have an antenna mounted
thereon for communication with external units. The antenna is
formed of a metal foil or vapor-deposited metal on said core layer or
one of inner layers, in suitable pattern such as meshy, linear or looped
pattern. With such antenna means, the products can communicate

30 with external units, without any special external coupler for power
supply or electromagnetic coupler for mediating electronic
information exchange between the antenna and IC module.

Particularly, in the products of the present invention on which
a multiplicity of CC units are installed, such a line antenna, loop

35 antenna or the like can be formed directly on the prismatic reflective
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When the antenna is installed directly on the prismatic

reflective surfaces of the CC units as above, the antenna-mounted

10 area of the reflective surfaces can retroreflect incoming light toward
the light source, just like other areas of the surfaces on which no
antenna is mounted, imparting excellent advance recognizability to
the product of the present invention in the nighttime. Again, while
installation site of an antenna in conventional art is limited to a flat

15 region, in the present invention antennas can be installed on
prismatic reflective surfaces of CC units, and so installed antenna can
have an antenna area as much as about 1.5 times that of
conventionally installed antenna of the same size because of the
uneven reflective surface configuration and can perform excellent

20 communication.

As described above, those retroreflective products according to
the present invention have achieved notable improvement in visual
advance recognizability. As another mode of using the products of
the present invention, they can be used as a reflector in, for example,

25  optical passing sensors at parking lot gates or tollgates. The
multiplicity of retroreflective units installed in each product according
to the present invention provide, for example, visually recognizable
advance informations to toll collectors or parking lot managers, and at
the same time indicate presence of approaching vehicle(s) by

30 retroreflecting light which is emitted by the light source of the
reflection type sensor mounted on the gate to a photoreceiver installed
nearby the light source.

Brief description of the drawings

35 FIG. 1 is an illustration showing a conventional contact type
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1 FIG. 3 is an illustration showing a contact type integrated
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which a multiplicity of retroreflective units are installed on an inner
layer;

FIG. 4 is an illustration showing a non-contact type integrated
circuit enclosed retroreflective product of the present invention, in

10 which a multiplicity of retroreflective units are installed on a core
layer;

FIG. 5 is an illustration showing a non-contact type integrated
circuit enclosed retroreflective product of the present invention, in
which a multiplicity of retroreflective units are installed on an inner

15 layer and an adhesive layer is formed on the surface of the upper
protective layer;

FIG. 6 is an illustration showing a non-contact type integrated
circuit enclosed retroreflective product of the present invention, in
which a multiplicity of retroreflective units are installed on an inner

20 layer and an adhesive layer is formed on the surface of the upper
protective layer;

FIG. 7 is a sectional view for explaining FIG. 6; and

FIG. 8 is an illustration showing a non-contact type integrated
circuit enclosed retroreflective product of the present invention, in

25  which a multiplicity of retroreflective units are installed and a
metallic thin film layer (specular reflective surface) provided on the
reflective surfaces of micro glass beads serving as retroreflective

element is partially removed to form an antenna.

30 Best mode for carrying out the invention

Preferred embodiments of the present invention are described
hereinafter, referring to the drawings.

FIG. 1 shows a structure of a conventional, known contact type
IC card, for comparison with the present invention. The IC card

35 comprises an integrated circuit module (5) having a built-in
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5 integrated circuit module (5) performs communication through the
external terminals which are exposed on the upper protective layer.

FIG. 2 shows a structure of a conventional, known non-contact
type IC card, for comparison with the present invention. The IC card
comprises an integrated circuit module (5) having a built-in

10 integrated circuit, a carrier layer (4) formed of a core layer (2) and/or
an inner layer (3) for carrying the module, and an upper protective
layer (1) and a lower protective layer (7) for protecting respectively
the upper and lower faces of the carrier layer (4), in which a
communication antenna (6) is installed on the core layer (2) and the

15 integrated circuit module (5) performs communication with external
units through the communication antenna (6).

FIG. 3 shows a preferred embodiment of a contact type
integrated circuit enclosed retroreflective product of the present
invention. The product comprises an integrated circuit module (5)

20  having a built-in integrated circuit and an upper protective layer (1)
for protecting the upper face of an inner layer (8) which carries said
module, and the integrated circuit module (5) performs
communication through the external terminals which are exposed on
the upper protective layer.

25 Said upper protective layer (1) is made of an optically
transparent resin, on which a print layer containing visual
information, an alteration preventive layer and the like are provided.
The inner layer (3) also is made of an optically transparent resin, on
which a multiplicity of retroreflective units are installed to reflect

30 incoming light toward the light source.

FIG. 4 shows a preferred embodiment of a non-contact type
integrated circuit enclosed retroreflective product of the present
invention. The product comprises an integrated circuit module (5)
having a built-in integrated circuit, a carrier layer formed of a core

35 layer (2) and an inner layer (3) for carrying the module, and an upper
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FIG. 5 shows a preferred embodiment of a non-contact type
integrated circuit enclosed retroreflective product of the present
invention. The product comprises an integrated circuit module (5)
having built-in integrated circuits, an inner layer (3) for carrying the

15 module, and an upper protective layer (1) and lower protective layer
(7) for protecting respectively the upper and lower faces of the inner
layer, in which the integrated circuit module (5) performs
communication through the loop communication antenna (6) mounted
on the core layer.

20 The upper protective layer (1) is made of an optically
transparent resin, under which a print layer containing visual
information or the like is installed. The inner layer (3) also is made
of an optically transparent resin, and on which a multiplicity of
retroreflective units are installed to reflect incoming light toward the

25 light source.

Moreover, a transparent adhesive layer (8) is provided on the
surface of the upper protective layer (1), to allow the product to be
adhered to a light-transmitting substrate such as an inner surface of
window glass of a vehicle.

30 FIG. 6 shows a preferred embodiment of a non-contact type
integrated circuit enclosed retroreflective product of the present
invention. The product comprises an integrated circuit module (5)
having built-in integrated circuits, a lower inner layer (3) for carrying
the module, a lower protective layer (7) for protecting the lower

35  surface of the lower inner layer, an upper inner layer (38) on which a
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of an optically transparent resin, as installed thereon. Because the
loop communication antenna (6) is mounted on the lower surface of
the upper inner layer, entrance light into the IC card is reflected in
the direction of its light source over the entire surface of the IC card.
15 Moreover, on the surface of the upper protective layer (1), a
transparent adhesive layer (8) is formed to be adhered to a
light-transmitting substrate such as the inner face of a glass window
of a vehicle.
FIG. 7 shows a cross-section of the non-contact type integrated
20 circuit enclosed retroreflective product shown in FIG. 6. The loop
communication antenna (6) formed of a metallic thin film layer is
directly installed on the reflective surfaces of the multiplicity of cube
corner prism type retroreflective units. The integrated circuit
module (5) is mounted on the upper inner layer (3), under which a
25 multiplicity of cube corner prism type retroreflective units are
installed, through an adhesive layer (13). An alteration preventive
layer (15) is formed on the surface of the upper protective layer (1)
and a print layer (11) is formed on the bottom of the layer (1).
Moreover, the upper inner layer (3), under which a multiplicity
30 of cube corner prism type retroreflective units are installed, is
hermetically enclosed at its four sides with the lower inner layer (3)
and the lower-surface protective layer (7), to form an air layer (14)
therebetween.
FIG. 8 shows a non-contact type integrated circuit enclosed

35 retroreflective product according to the present invention, in which
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layer), which is provided on the reﬂectwe surfaces of sa1d micro glass
beads (10), by such means as etching, or by a partial installation
method, i.e., placing a mask on said surfaces of the micro glass beads
10  in the occasion of providing the metallic thin film layer by such means
as vapor deposition.

The antenna (6) is directly connected with the radio frequency
identification integrated circuit module (5), and a connector or ah
electromagnetic coupling structure via dielectric is not adopted. The

15 integrated circuit module (5) may be joined to the layer carrying the
micro glass bead type retroreflective element (9), by means of an
adhesive layer. The layer carrying this micro glass bead type
retroreflective element (9) is laminated with an optically transparent
upper protective layer (1) at the retroreflective surface thereof and

20 with a lower protective layer (7) at its other side to form a
hermetically enclosed structure, with their edges joined by such
means as adhesion or thermofusion. Said upper protective layer (1)
and the micro glass bead type retroreflective element (9) are joined
with an adhesive (8).

25 A transparent adhesive layer (8) may be provided on the
surface of the upper protective layer (1), to allow adhesion to a
light-transmitting substrate such as the inner face of a glass window
of a vehicle.
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109B&' ()-  comprising an integrated circuit module having at least one built-in

integrated circuit, a retroreflective element, and their carrier layer(s).

2. An integrated circuit enclosed retroreflective product according
to claim 1, in which said integrated circuit module has a built-in radio
frequency identification integrated circuit, and a communication
antenna connected to said radio frequency identification integrated

circuit 1s installed.

3. An integrated circuit enclosed retroreflective product according
to claim 2, in which said communication antenna is formed on the

reflective surface of the retroreflective element.

4. An integrated circuit enclosed retroreflective product according
to any one of claims 1 to 3, in which said retroreflective element is
composed of a multiplicity of cube corner prism type retroreflective

units.

5. An integrated circuit enclosed retroreflective product according
to claim 4, in which said cube corner prism type retroreflective units

are total internal reflection type cube corner prisms.

6. An integrated circuit enclosed retroreflective product according
to claim 4, in which said cube corner prism type retroreflective units
are specular reflection type cube corner prisms formed of cube corner

prisms and a metallic thin film layer formed on the surfaces thereof,

7. An integrated circuit enclosed retroreflective product according
to any one of claims 1 to 3, in which said retroreflective element is
composed of a multiplicity of micro glass bead type retroreflective

units.
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layer formed thereon.

9. An integrated circuit enclosed retroreflective product according
to claim 7, in which said micro glass bead type retroreflective units
are fotthed of micro glass bead type units and a metallic thin film

layer formed thereon via a thin resin film layer.

10. An integrated circuit enclosed retroreflective product according
to any one of claims 1 to 9, in which said carrier layer is formed of core

layer(s).

11. An integrated circuit enclosed retroreflective product according
to any one of claims 1 to 9, in which said carrier layer is formed of

innér layer(s).

12.  An integrated circuit enclosed retroreflective product according
to any one of claims 1 to 9, in which said carrier layer is formed of core

layer(s) and inner layer(s).



