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;e3e2p2D'6TpV[ & PROCESS FOR PRODUCI NG NON- CONTACT DATA CARRI ER BACKGROUND
OF THE INVENTION 1. Field of the Invention The present invention rela edlt 2003
a process for producing a non-contact data carrier or a radio frequency
identification card. The process of the present invention is suitable for
producing a thin resin-seal ed non-con¢ a)ct data carrier. 2. Description of
the Related Art A non-contact data carrier systemis now in general use.
This systemincludes a data carrier and an interrogator, and a data

transm ssion is made wi thout contact therebetween. The non-contact data
carrier system isz@id e droDPECIRSANBNECORPRTL b td ek Of various
transportation facilities, or for entrance and exit control's in various
facilities or conmpanies. In entrance and exit controls, a resin-sealed

non- contagkcAGURD Cerr rtigd ingvegeneal |y used. This has brought about a
further mniaturization of the device and in particular a thinner device. A
resin-séal e81R6A- ebntRRt THS ™t rier is produced by forming a non-contact
data carriernel ppeséngeneraid Yorc g RitsNG Al prbesana €bkCcpibdudindg G chi p,
and optional | ot her el ectroni c components such as a_ condenser. or a

bat t of yROBACBRERST A Pt PR @ FAETP. ARBTSEAFY niPTPet HUT KN act dat a
carri er cekamemhemplriocasshefnmopt agtéseti€sifvarit isort hey mgekbleg foesin. I n
producti on, t he non-cont act, dat a ce%rJri er el gmagt mEJSt not, be broken, and a
sur f acePbPIPRE el BT &5 H T A E S RGO HEChf FRER T BY & i rregul ar or
uneven structure fornmed froma conbination of a flat substrate filmand the
non- contact Ddataipatonesf etlesreRdlarsehtred t her eon. For exanple, when a resin
with a high,viscosi i sed,  depress rtions of t Lr ular or
ineven ot Pubt PO Sratast AEEE o SR MRRY o Bl ha e REF R ELsrn, and
t hus volldssexystebeinebrdeh e skdlcedarediemr and theinbercogdaet, daid carrier
el ement . B4Ch, YAl AP, IRY, CAUSE A ARKING CLRRELLNIn L LpL AG Les! Ryl T or ced
into the depressed portions, There occurs a risk of brea I ng the noncontact
dat a carpherortapendataVearE athewvsdgiradtsi eppésied g, uSed esammles seal i ng
resin, LBENGEahEd 1ERLEs | 8 Faidlinls Re il chen . iba epsuipcibal dhesurface
of the sealed résin layer 1s not affected by the irregul ar or uneven

st ruct uretdenreednd reow t eomorrlcortradierdava éarileties epeneommierefore, a
ther mophastherhRSENAS &H0ft SWf@kd1e faor QRtalakngea LbhoASH: HON-&ON act
data carrier. Further, when a thernosetting resin is used as the sealing
resin, FRrF$ehetes$ar§r3bluppisa hehlsipems g‘i‘.ﬁ‘?‘%ﬂj}t aRPUthér ésiceera materi al
havi ng aihowctbes gl of est st Lanhdbe nupede iEULLEBes, thmRepON- cont act
data carrier containing a built-in battery, a liquid | eakage fromor a

bur sti n§e8£Ehe battery may sometines occur. SUMVARY OF THE | NVENTI ON
Accordingl ya tBeigbisestc@f néhecdisantdddvelriraR i § st prpaa¥edepq process
whi ch enabl es the production of a thin non(iontact dat a rrier; wthout a
br eakagé °6F Pe® nBRAZ T B cfgétt:f‘ CATET EFERERT BPDRTEheY colt tHg g9

seal i ngahheneefini threufesidan W tdmiy, amdabbedbnaniyyheosnet ace of the
sealed r si@ Ia%(er bl%( an_irrequl.ar_ or upeven structure %orged froma

combi nafitSi 5Pt ReC PRI UBEtT AL L ¥ IPm ARG P RE n8A- CoRPEET Wat &' cHIF i er

el enent sigenbédat sebeomtanti Wit kout sedldalgi ngestep-contact data

carrier element with a thermoplastic resin or a thermosetting

resin. In production, the non-contact data carrier element must
not be broken, and a surface of the sealed-resin layer must not
be affected by an irregular or uneven structure formed from a
combination of a flat substrate film and the non-contact data
carrier element mounted thereon.

For example, when a resin with a high viscosity is used,

depressed portions of the irregular or uneven structure are not
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Ot her objects and advantages of the present invention will be appareatJil atf03
the followi ng description. In accordance with the present invention, there

is provided a process for producing a non-contact data carrier conprising

the steps of: (1) formng a |lam nate containing a substrate film a non 2
JiJL 2003 (3) contact data carrier elfgent nmount ed on one surface of the
substrate film a photo-curable resin bnposition | ayer forned to cover a
whol e of the non-contact data carrier elenent, and a transparent film
covering the photo-curable resin conposition |ayer, the transparent film

bei ng peehablhe,fram e cLLe I el diR¥e JiiMed i BY SUELBEL T ke PhOI psgur abl e
resin conposition: (2) irradiating the photo-curable resin conposition with

a | i ght réapabradothe urPRTLeHe2 Photad-2c weaBlierr edprerbrpddichi R icHr Bagh t he

transpacankel bkAERDInG her PHOL Oricdir abker hestds LOMOSEd Ay |:3%er thko t her eby
cure the photo-curable resin conmposition and formthe cured resin layer in

whi ch t REPRREPEOPOF RECHDN- Tt AR Wata e &rifikePTePERBKRE NP st RFDRYYRd; ~ ( 3)

peel i ngcbheatcanspareatrfét mifdgpnd he cured resin layer; and (4) |am nating
a cover filmonto the cured resin layer. In a preferabl e enbodi ment of the

present i nv8RENoR, THETPSRLRPEC of et HE bhatsEt @tabié PESLAREoRBBSTL i on

(Eeforet@urbagleas]:éagﬂ r@érhcmuéte&% tJHlfoadéﬁ_‘t,th ageﬁ%a’@hfteﬂfbﬂdibrmnt of
the present invention, an_adhesiveness of, the cur resi or me y curing
the phofBEGRSHI B7r EBF neCOhPOSTTI Oh 1AV SNPPS RAGFEROrBY BRF EF

DESCRI PTkNgOEa DRAVY NeSv &h gttt :0u dbirse alegastddoralomvicew seheaahtgat | §yata

i1lustrati wh _cont act _dat i er_elenent is formed
one our FACEL6F 3BUBSEt alBoFrLAr oF Quf BTVRLY CHEtOHAl i S8 schenat | cal |y

i |l ustratuingbaestageobhelring photlo-rmarablon-cesitactonposi taonies. appl i ed as
a dropl ef, Lo the substrate filmof. Fig. & s Ls surtpage cariying the
non- cont act ata carrier elenent. gure i's a sectional “view

schemat irealihy ikl ust netkergaaystageppher Beat t vpos paveiny f idmd | shepee: on
the pho%°h%%%§9£? having a low thermal resistance cannot be used.
Further, in a non-contact data carrier containing a built-in
battery, a ligquid leakage from or a bursting of the battery may

sometimes occur.

SUMMARY OF THE INVENTION

Accordingly, the object of the present invention is to
provide a process which enables the production of a thin non-
contact data carrier; without a breakage of the non-contact
data carrier element upon the coating or sealing thereof with a
resin; without an affect on the surface of the sealed resin
layer by an irregular or uneven structure formed from a
combination of the flat substrate film and the non-contact data
carrier element mounted thereon; and without a heating step.

Other objects and advantages of the present invention will
be apparent from the following description.

In accordance with the present invention, there is provided
a process for producing a non-contact data carrier comprising
the steps of:

(1) forming a laminate containing a substrate film, a non-



- 2 JUL 2003 (4) resin conposition of Fig. 2, the photo-curable resi=n? JyL 2003
conposition is spread to forma |ayer, and thereafter, the photo-curable

resin conmposition is cured to forma cured resin layer. Figure 4 is a
sectional view schematically illustrating a stage wherein a transparent
filmis peeled froma surface of the gyred resin layer of Fig. 3. Figure 5

is a sectional view schematically ill s}rating a stage where, after the
transparent filmis peeled, a cover filmis lamnated to the cured resin

| ayer. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The above step (1) in the

process cghthbe REeseBhiriIWEN I O IR RATRG 28, ohel sexaaptesrtfige steps of ;
(la-1) coating the surface of the substrate filmwth the photo-curable

, . LT p
resin cGHPESFEFEnTLTcod et e (AR ShdivsdonCaEPCdat 4o at #YRF EPEMht

t her ew th, cvkerebywhbee phot théd AP @teTith deeapeskkien tayeént s 44 reed; and
t hen (1a-2% Ianinating the transp req%ﬁfiln1on ; the photo-curable resin
conposi t8ASPAYERT bF 11 B21§T C¥ats &%‘Féﬂﬁ@b PenfSHRI PP A the?
phot o- cangkke tkRsi trsosposeit oft lrand iiempeelhbd) Fabinnat cuged heegrranspar ent
filmon_.the surfac 8f t he. substrate filmso.that the whol e, non-contact
dat s carPVer SPERERL DY SCUoVe d TP e BROCS. EGPABI EOFERT H Edibosi i on on
the trangpaiertdiatimg Refierphdigptaiddid caceaiparympgsdeavhngsthaa parti cul ar
enbodi nth%f t he present i nvention . w cribed hereinafter. Figure 1

is a sectPOhalf*HrRW s? e%%f?%%]ﬁ%ﬁiﬁq%ﬁ§]4§%a%g%argFéaecﬁﬂ%?%l%ﬁ%%n-contact
dat a carthirengel ehentr2nssafartreti lon aonesuphate-karebla sabshrate film1
The nonb%%g%%i%iggtfayef,Ztgjéﬁéégg¥gé&pe the photo-curable resin
composition and form the cured resin layer in which the whole
of the non-contact data carrier element is embedded;
(3) peeling the transparent film from the cured resin layer;
and
(4) laminating a cover film onto the cured resin layer.
In a preferable embodiment of the present invention, a
viscosity of the photo-curable resin composition (before
curing) is 5000 mPalis or less.
In another preferable embodiment of the present invention,
an adhesiveness of the cured resin formed by curing the photo-

curable resin composition is 0.5 N/25 mm or more.

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a sectional view schematically illustrating a
stage where a non-contact data carrier element is formed on one
surface of a substrate film.

Figure 2 1s a sectional view schematically illustrating a
stage where a photo-curable resin composition is applied as a
droplet to the substrate film of Fig. 1, on the surface
carrying the non-contact data carrier element.

Figure 3 is a sectional view schematically illustrating a

stage where a transparent film is placed on the photo-curable



carrier element 2 as shown in Fig. 1 contains an antenna circuit 21 -andjap 2003
| C chip 22 connected thereto. On the surface la of the substrate film1, an
irregular or uneven structure is fornmed which includes a protruded portion
due to the antenna circuit 21, a protruded portion due to the IC chip 22
nounted on the antenna circuit 21, ang“depressed portions forned between
the antenna circuit 21 and the 1 C chip '22. The non-contact data carrier

el enent may be conposed of the antenna circuit and the 1 C chip, but my
further contain other electronic conponents, such as a battery, a

capaci t Qesiad E88hSIOFioR SPIHLg.a2 20 @8R, pRoteNREELLYE sdscult or the like.
The non-contact data carrier element nmay be forned on one surface of the
subst r afeMPPEHT bY" ahy FRIAGTEH BehdWipér legerFoprrexaiprectei ridtit, such as
the ant gABaoctiLible F@Yidadydmd iy BEi BLIFBE, t6t EBiNda OlrSPUtdLird ng on
one surface of the substrate film1l. Further, an IC chip, a battery, or a
capacit OFYRBRy be fixed or connected to the antenna circuit or to each

ot her, W t hragaekderioraaseet il caldwy setrtactcuelyesibus ordormg the
non-contact data carrier elenment. Figure 2 is.a sectional view
schenatFgQPFySF?¥%§Tr%l??ﬁf%f%ﬁ%ﬁﬁa @résapﬁﬁéfg-gﬁ?%b?es?iéﬁ?F(ﬁghposition
4a i s appki edrad sesiiopletedt wft IFEsuldstrate film 1, on the surface la
carrying the.non-cpontact data carrier elenent 2. en, . the transparent film
51 &1 o naf BOBR PhbS hot e ST et TEBnsasPdon abiS skt TRE

t ranspaseatef whard, i sfteghtiley tpustsgdrientt iéldi Lecbeéohedf & heowar facen | a of
t he sub:sLtr%g.%{g&lttothsé)rceardec} r}:eesqrﬁotl%c%rrabl e resin conposition 4a on the
surface'Pa afd ¢over T he whot'e hon-cont act “data carrier el ement 2, as shown
in Fig. 3. The photo-curable resin conposition 4a has a viscosity

suf 11 ¢i gaGChopeRR! 6tk bG4RA GdBelegi n the i nsides of the
depressed portions. %herefore, as shown in Fig. 3, the photo-curable resin
conposi ti onThg ehre¥essterp(ib imsilbepusicess of yhel pP2OOSNE 6} nYaRt Hepr essed
portiong.3 eBmbpessur 5¥m%4éhpfgyjgﬂ@eg%ekgsqus are conpletely filled with
t he photo-curable resin conposition 4a. aresult, an entire surface of

t he non<{éanthceodhing cthe i virfd@ammmft the isubbtdrhg €heémprbEl ueh’l portions
and the depressedpPortions IR0 A @d Rotk@Seneonhatt Mbthcddigact

phot o-curabl e resin conposition 4a and thus protected thereby. It is

suf fi ci 8atat RAFripe phAineureaitdsi WhesrpysithPoRN2ROTERPRet @I 5L T dVer s

t he whobgmggsgegoﬂopa§@pt§§tf5kﬂéagxyﬂa ehegl ement 2, but preferably the
phot o- curabl e resin conposition 4a covers the whole of the surface la. As

above, dlPadi natBiRarpfsdroft Fe RSt dtémf PRAP1ENE nRNPROT SRR bl e resin
conposi trkefnl ayRpodat COMt BAyUMNg d:he noncontact data carrier elenment 2, and
the transparent filmb5 is obtained, as shown in Fig. 3, In the process of
the prod3RE LS nGBAHHOR, Cihe HORBEE T o gy MLy ERE PARERECRE P ot 11 i ¢ed,
so | ongrasihheohposhaten asarshowmeri n Fig. 3 is produced. For exanple, the
phot o-c b esin _conposition may be applied to the surface.carrying the
Pon- contl 4Bt 2dat 8 LA FIEY SR A0S 200t PRt &"F1 FRT e Herobr i and
spread tobshersebyfibmeso ttieawhdle wimiecowhacbntata datai earelenent, and
thereaf Lor the tLansparent, [id mdamnated theneon. At erpatively, gpe side
of the transparént fi m fray be coated w th the pﬁo?o-cura e resin

conposi thentiransheréntsfiphace, and then |am nated with the substrate film
so that theR%‘f%Egﬁﬁ C%W?Q%éé‘&nﬁml@ﬂf W,2h):¢ JseSin 89?85&5&0“. I s brought
into contact with tRe surface carrying the non-céntatt data carrier

el enent emphdinpytt hE Pod-roesett idatentdany wéd lebendascnilyedde conpl etel y
coveredhgggﬁngggeghoto-curable resin conposition. Subsequently, the

phot o-curable resin conposition in the lamnate is cured. More
particul arl yigageshohd ansepgiomnl aview srhpyatiged ly~yEllrghratirad? ation

capabl e ;@f geUlhBYet Ren HROL Or CAH ARl £ 4 @S 16RMRAShELPN2I $5i1 EE ARk at&d
downward to the transparent filmb5 of the

_ | am nate in the direction of the
arrow AP EPgfage Fpeofightulhstredfiathiion ils pHRR P HIBUGRTH Kéter anspar ent
filmb5 and reaches the photo-curable resin conposition, to cure the

phot ocur abl e resin conposition, whereby the photo-curable resin conposition
| ayer 4a is changed to the cured resin |ayer 4b (see Fig. 3).



As a result, the laninate conposed of the substrate film1, the cured2rg8i n2003
| ayer 4b contai ning the non-contact data carrier elenment 2, and the
transparent filmb5 is obtained. The photo-curable resin conposition used in
the present invention maintains a sufficient adhesiveness for the substrate
film21 after curing. Therefore, the c )ed resin layer 4b is in close

contact with the substrate film 1, and the non-contact data carrier el enent
2 sandw ched therebetween is fully protected. In the process of the present
invention, a filmwhich may be peeled fromthe cured resin |ayer 4b is used
as the thapspar&Mdmdit M Js AhSHoWn iFagFi g. cént@iﬁ@raﬁ henfoimaat i on of the
cured resin |ayer 4b, the transparent film be peel ed therefrom and

then, aSt&Rdhh #h ‘Td?% ang IG (higyver CPPPr‘ﬁCGeﬁafrhﬁéeF%m A3t &8t §UER&Rur ed
resin | ayepf4bhé os@bdatdrd he Imesli n&aallede@ema@oataﬁﬁed@ﬁ ascaidtefe i Wien
t he sub tratg film1l a d he cover f||g|6 n.the resultj % resi n-seal ed
non- cont 8EPCAaY A CAr 1A & €7 GFE4TES RRTEAPE! 4P E?rm WS HE eof s
conceal edrtndom the aupsitdendetheoraden tiuemté FAy be priptZ haurcad y

or nanent al e5|9€s$?before Ia@ nating., The pri ntlng;lL roc dure is easier in

corpari 88n*WFt A T g af t r’I%ﬁ% F8PE§SSTHeP B uFaBIE resin

conp05|beoweasedheramtunqn(nmfﬁnuﬂ=zuhanﬁrehenEC|nh9ptibn exhibits a | ow

viscosity befaore bein Iy cur.ed chan ed to the. cu ed,fesin
havi ng a %LE BPPLC386% ?a%l ??rﬁﬁ%%f%éﬁggé aF?e havﬁﬂosgeen oq%lcally
cured. Fheephat olnwatblald ggien Icﬁbrqbw t ot hayi Aigrther a@mveam ops8rdy es i s
conpose e c c an | yreri zati on
g e Dot e s S S B
an unsatepasédrpoadyestilr ,a adlpm%/,l %m@ctavsobybguhul eneth%m botgvi nyl
Si | oxangyanoal kyhe act y&§€£’caarr]rlaelrk3élle%tn@aﬁ5§g BLecoAedcsy| e modified
phenol ethyl eneoxi de, an 1sobornyl acrylate n acrylate nodified
bi sphenshethge ent ol @l esulagi zatyey | fHtlan #ﬂd@ﬂwemeébﬁ9léh@@&l@%rl%%cygﬁﬁrate a
Lripropelang: g yeols lact Yl A Rolyshitkhagecglygot, %@fra@ 3 Some
entaeréthrlto triacrylate, trimethyl ol propane triacryla ur et hane
acryl at BY Rrpofjest e@t%w%,t ©r SRRtEREing /AP anefsaféa%romﬁw
pyrrolidapgcrdpe aboye; CukabkRecOMPRNEAt-HAY, he ised 8/, nghy o but in general
several conponents may be conbi ned to adj ust t he V|sc05|ty of a solution or

pr oper t F8B261 tar chir e dPprbeird OrA§<>an’@C|§F?81t SPolthRerPEaRPRNCT FFEtatYr, there

may be mBnthenedchép) BT &olRikelNen suechtascatel 0pheanE; ve
benzophenone, or Mchler's ketone. The photopol ynerization initiator is

pref er abF§ skl FATANCEHOWR GG €5 tF0 CRAFLETHGLGBPGht with respect to
100 parts byigerght 0§ &heectit @b wipenerinatikailphotoiastabtengesin
conp05|t|on ally cont in addition to the above edlents a
oorn copBante S ch Bt SR ey PR 8a: OF ot R e Yl e
p0|yethardrapMEEthaﬂEhéEsubstmﬂtéiEmmndon@ure&bnsuafébélba c&&&#ﬂﬁ@
tltanlunEOX|de or {Cé%ta tacki fier, %h astﬁ1r05|n ester or a terpene

resin, an an IOXI rg].the Ste e IZGI’ e[IHe era'?hgar

phot o- ctiiall & meslmmcmmp©$|¢n(ﬁhanghdnb—gmepaﬂedrby1n1xomgo$imneﬂxﬂﬂa _
| ngred! enisha BonsEaNet | A prdery \ekont euthEd. hnenehol pecurabl e resin
conposi tion use rocess of thé“prese I'Aventi on pre er y has a
vi scosi p§ the 2u¥ﬂ¢Q©OBa(Q§ Ehﬁﬂﬁuhﬂﬁraﬁhefpﬁowé tar abreadeshe worposi ti on
can poutyi-dh9eaPdsih! bodfbd i dsides, ehdepressed; ROLLL0RSvOf e
irregular or uneven structure formed by nounting the non-contact data
carri er "BrefeRPnNofRoRheck id e ccfritdte edgFenitare BF| AOThelNi Bt®siiy as
above is prQB%r§95¥o5QQPaHB§Sré§1A‘%%%@KﬁﬂﬁﬁiﬁJQEeE§Q|X 108585t {0 5000
mPas. The photo-curable resin conposition with the viscosity of 5000 nPas
or | essSEAALIEABRBUBRI gRPOLR ittt avPrcdmbicerary TELL] ipnthpelppiiesLiof the
depressedepabhbi-08sed VPSR 1des Vi 8Rasbiyres 49 &MAs om ML, 3t henghape

retention and process condition are inproved
photo-curable resin composition 4a enters deep to insides of



The substrate filmand the transparent filmmmay be coated with the =2 JUL 2003
phot o- curabl e resin conposition by any conventional nethod. Wen the
substrate filmis directly coated, care nmust be taken not to break the
non-contact data carrier element. In the coating process, for exanple, a
die coater, a knife coater or the like nay be used. The photo-curable resin
conp05|t|on may be cured by i rradiati o of, for exanple, a visible light,

or preferably an ultraviolet light. The resulting cured resin nust have
adhere to the substrate film The adhesiveness of the cured resin is
preferabhy Qep D25q ML OF: SV & JIPNQPIef 80201 ¥ 0. Bnll 2Re 530 1,05 100s N 25 m
The term "adhesi veness" as used herein neans a val ue neasured in accordance
with a Bge gegpietpiel fhhleestitm UrSphPapasasebladysein arompanidard) Z
237, 843.1.adfa tﬂt%uq@heghveaeza:;?el§u9f§cé\l/3§ meqrorrnzroetatchedeteaed resinis
strongly bonded to the substrate film The thickness of the cured resin

| ayer i S2R&LepatteReNarty }W?ﬁ%Q&Pg Bidte Profraferaprytanbpatesd teto 2 nm

The subgtpatesthl pbwbishs nayelk&ﬂtse&el Nt ke opeoeBssadt Lbenpriesent
invention is not Bartlcular limted, so Ionghas it serves as a support

capabl ePBP TS SBFFPHBI BF S t HERISH-ICGH 4@ 2@5t APESr PFRFeSF et HRY onl y
during eachssteprpeodnetiion: thd photo-2utadle 2083n(&Bhpassoiom 4d1e
resin-seale no - cont act ta c rr| roduced accordiing to the process of
he. pr oCBRBLFhGGH FORET T ASmTREy BB LEFANEPAR et brbpague. The
subst rateeetnlehm pRybhe, pf@feﬁ({&ﬂ[ﬁbl‘d&)e dhpapeicurabsbeeksoh aompd it ed oor
synthethc fi brous naterlf ﬁq@l fabrlc sheet, a knitted fabric
sheet of%aCREAMBVERSFERPTE © %?é%ﬂﬁﬁt i'c resin filmor sheet. As the
synt hetic resrabobbera mamlﬁmmémwﬁmpnuﬁu dEWUﬂyammbexaaepﬁhymthylema a
pol ypro ne varn chl or poI styren y er such as a
poneth@%b%' erep ?ha?a e 6F£§?é%yéthfﬁ§%e %hp haﬁa? ggéoTyV|ny

acet at ecoatpokyBatenearsai pol gborert @ ,acind} t@ep@kynephaenylfcl®c5dlsa
polyacr%Bq%e o8, pg%ygﬁéhgcrylﬁg 4 polyvinyl alcohol, a polyvinyl fornal
a pol yviny Butyra a polyacry onltrlle a polyimde, a polycarbonate, a
pol yam de, dm é&hkybeneesbngf ah@temqsqnﬂxﬂQMﬁntioan ghkeybesnecagr §oat e

Copol Y Maleyy@BOLKYT Mty ACEL A5 AL el el I 9%y ascehbul angaltlasetat e,
a hydroxypropy ose, Or an acry onltrllebut di ene-styl ene copol yner,
or the Ishken ILn ﬁngy ¢asespredidatt er ar examelew echf nhveg arowré@drdract dat a
carrier 3R9Ul doRBoCPRESA! £y {& B UANIPAIL SO cdEST G- PYs SECUELLY. |1
such a case, the su strate mi's preferably opaqgue. The Opaque substrate
fil m mayobecprEpatedaby aareteod MIRaTd wraf hepasPEFrAgeageim; SiRh as

titani up-axisde thcﬁ%ﬁé&kﬁn €Ar oAl | HJdIChROLALEd hentBenfhém a2 4ret hod
wherein the filmsurface is coated or printed with the o?aC|f |ng a ent

t oget heCARERTachPRERF; 2 Fret Mot WS it S BIPOWPAG SaGeht 1T Y
met hod whereba.tal c having a poor conpatibility with the fllntor t he Irke
IS incorpora ed to the film and the filmthen drawn tq forntnhcropores in

the film o4y énFFRgel¥heO?ﬁlikﬂ%s%f df§ He FRaER e T PN PY
parti culcarltgadl wmthedhebﬁlﬁot§—cﬂﬁﬁl@]réﬂbiessl5ﬂ dd:ﬁﬂptoelzlam ﬂhehtarans@arent film

whi ch may be use th roces 3 (1 the res

vent | §42e  natdphRehobrRI TS ERT ify'dy, heh g 2ab s £1dknoPr BREM T he 11 ght
capabl e sofr fadei pgrihenphobe- pmwe&ﬂeuf&ﬁmatn@@ﬂmOSDmpoaltASnthe brewnmmarent
film t e nentio fo hylene fil
polyproqglene ¥| g a %%Igﬁ%t%ﬁr§? rnr%%ryﬁﬁ§ %ﬁy orcgn P %1%%5$ng a
releasamakmuyrlﬁ@amEBd byheoeaity nighd hreoratyondg afqt] wa@a gapoliyane dement

pol yvin RI.OLiy i qeir I y f a long-chain
allphat¥% ester o? %kgﬂkygégiféé‘%%%g gﬁlhlcﬁﬁgggggfgg egtransparent
filmisaeowopatkticoul arly limted, but is preferably 100 umor |ess. The
cover film u e i aye on i s not
partlcularlgmsggqgggtggo ped bQEE?tC§§%&§??§Q%JEE§) é%gﬁgkgdﬁésténess to

t he cur d@migsgite. lAsCPhedeoweﬂefPﬁﬁilﬁhéﬁelwaya%eshﬁWﬂ|xﬂuﬁkgf(ﬁv éxanpl e, a
paper, or a filmof a polyester such as a polyethylene terephthalate or a
pol yet hyl ene napht hal ate, or a polyvinyl chloride, a polyethylene, a

pol ypropyl ene, or an ethylene vinyl acetate. The sheet or filmmy be used
singly, or as a | am nate conposed thereof. In many cases, an internal
structure of the noncontact data carrier should be concealed, froma
standpoi nt of design or security. In such a case, the cover filmis

pref erably opaque. The opaque cover film may be prepared by the sanme nethod
as those used when preparing the opaque substrate filmas above. The cover
filmmy be bonded to the cured resin by a nethod wherein the cover filmis
Iantnated after conpletlng the curlng step, a nethod mherern the cover f|Im

T 1 .



Z JUL 2003 (12) An ornanental design may be printed on the surface=-of Jihe 2003
substrate filmand/or the cover filmby a conventional printer or the I|ike.
According to the process of the present invention, a thin resin-sealed
non-contact data carrier can be produced. For exanple, an antenna circuit
havi ng a thi ckness of about 35 umis unted on one surface of a substrate
film(50 mmx 80 nm having a thickne ) of about 75 um Then, an IC chip
havi ng a thickness of about 50 umis placed on the antenna circuit.
Thereafter, a cured resin |layer having a thickness (i.e., an interval

bet“BenlEBﬁtSHP§éaﬁé€1$ﬁ|éB§HEhé|B% RMendf ith®) pabtabeutad00 s is forned
and a cover filmhaving a thickness of about 7E umis lamnated thereto, to

obt ai n &°FBSFAt el b¥ horrSmiRd QﬁﬁQ¥a€§rFPthﬁaﬁFﬁas@a¥%?%lf%HFd%ﬁﬁ%s of

about 2%fcUMimTAStSULH a€ie i e iRV RF fihlema@frolthg [ ASHLEI NY. I @8ien- seal ed
non-contact data carrier js conpletely flat, and no affect _due to an

i rregul &L9BF ﬁﬁé@%hth?%r%%lpas?srﬁ?ct%rélﬁg? 5BSetveasSPFRENs b5t R & 19 | m and

the coveeathkm ane phéHd Yol 28 nates itnd @ﬁ@bs@ttmeh, 88dcdpe Nttie SRRt e from
each otherﬁﬁhen t he non-contact data carri E used ﬂnples The present

i nventi GRE@PLF AW DeCPHITET I IEYS® tgﬁ PRAECTSYHY°hDd Heahd 1inited

to, thecbmbbsmtmgnEXay@&e$a £§eﬂﬁﬁﬁﬁkbnxﬂﬁhﬂheheeduEabiﬁ rLegén LHonpositions
and dethnlngtl 8f properties thereof Photo-curable resin conpositions

(A to ( % of the followi ng ingredients were prepared, and the

vi scosity (befareesuntngﬁh@fl&mmﬂamﬁ ddwep asesulotfi mgephubettatabfelmesjn
conposi tions (A D) asur.ed, u5|n a e, Vvisc neter at 25C.
Thereaf%ér a% édﬁ%§§ve%e%%r(igi%ﬂnta ﬁﬁ? gch §?t?ﬁg dat 72 J UL 2003
(13) resaktuag phementLﬁzﬂﬂmnrmhnrtnamqmayemmomsl@Aﬁ ie OPyaiwasdmedbared in

accorda ﬁ‘é‘st‘é‘" E{Jﬁ bi‘% 9E 6& REEl I N Gl O t§e p? %Z?BSJ(%Yélnti\/ot) €

particu arly to-curabie Tesin conp03|t ons were applied
on a pomyenhyheﬁeatevé@h@iﬁﬂtﬂ&ﬁdﬁﬂi@eﬂaﬂsnﬁQKhKbhnes@sEr&OeuﬁQMHUBlng a

doctor bleade. clbengoaied suntace NaSchELadiatad wiid i navigl & Lot

(80Wcm) froma rcury vapor ' | anp, cure e conposition. e thickness
of the egr&dctadnéshvehe opwpstorte Helli IIm wad SbeupenThentestl 48y fil m was

cut to a %QQE&eeBéMéHQ b ¥é&ﬁ¢héﬁeéﬁiHHPéﬂgin%RdQQ EQl@yp8£¥€é@yé&ne
terephthalate (PET) plate (thickness = 2 nm. The sanple was allowed to

stand for 24nhéBiesPrafasf hefl atire s RTRIES Wmta@@m Agfaim1Bbigegree t hen

neasur ege EQ%l@Q”PQéhttH@ Yt SE0dddh 1@ radBesisvenessatather curing) of
each of the photo-curable resin conpositions (A) to (D) are shown as

f ol | ows LXELPPPRERE- ELtabY e PEsPROYBNBBST1Y ont( A tPolfestiermadipraré (38 g)
Butyl aehgl atieel50eg)n ldiyslr oy, cited ahex\Wr=pReRrylrikft eNRal2ng)pdbs&@si ty of

resin at %égfgg%fogg curégg)ag%guﬂﬁgiﬁAdheS|%eneﬁg Egvgnglfftgr curlng) 5
N 25 mmt ! ’
be laminated to the cured resin layer 4b to obtain the resin-
sealed non-contact data carrier 10. When the substrate film 1
and the cover film 6 in the resulting resin-sealed non-contact
data carrier 10 are opaque, an internal structure thereof is
concealed from the outside. The cover film 6 may be printed to
carry ornamental designs, before laminating. The printing
procedure is easier in comparison with a printing after
laminated.
The photo-curable resin composition used in the process of

the present invention exhibits a low viscosity before being

optically cured, but is changed to the cured resin having a



(2) Photo-curable resin conposition (B): Polyester acrylate (38 g) =2 JUL 2003
2- Hydr oxy- 3- phenoxypropyl acrylate (20 g) 2-Ethyl hexyl acrylate (40 g)

1- Hydr oxy- cycl ohexyl - phenyl ketone (2 g) Viscosity of resin at 25C (before
curing) . 340 nPas Adhesiveness to PET (after curing): 4 N 25 mm (3)

Phot o-curabl e resin conposition (C): Uethane acrylate (30 Q)

2- Hydr oxy- 3- phenoxypropyl acryl ate (488)9) 1- Hydr oxy- cycl ohexyl - phenyl

ket one (2 Q) ,- 2 JI~L 2003 (14) Viscosity of resin at 25C (before

curing): 1200 nPa~s Adhesiveness to PET (after curing): 13 N 25 mm (4)

Phot 0- cur ghl §4hESE Pe £OIPOSHLd O (g Wetthhape aahylater£Q0 0)
2- Hydr oxy- 3- ghenoxypropyl acrylate (38 g) 2-Ethyl hexyl acrél ate (10 g)

1- Hydr oxy- c¥&PoRERYP- phEART© ket DHe (TR Miistodirry ngf thesrRO¥E 25C (before
curing) pré3a0t AB3s; Adbewh yenesss | gchrE-Ex(a@nfptl%r, QUE}JBQ?ﬂelép Sreiin xanpl e 1

A loop antenna circuit was punched froma copper foil (thickness = 30 Vim,
coat ed Wi PROACPBIYHPEL FARECHdHEST VAL Q-hi BRknEse SRy commpepnsdided to a

substrataecet aByopaguenbi&d potretddne t enephthahabecdii o fddickness =
75 um Crisper }(]32323 TOYOBO CO., LTD.). A non-contact _data carrier IC chip

(t hi ckn@sBCLY58CRRFAr | ¥ PP BPAREEI Mz 32 SRV WEY Lb8hYeR2TS t Fe Ahiehna
circuit aeirihadn, ehgchtkgnl hyrcanducide e aadhesivacet foliofNed PRENEDNt act

dat a carr}ler el enent on the substrate. The surface tc[arryi n _%he non- cont act
dat a cafti&rSBFEREAE’ of™ t HEPRUDBHY &F XA&S S 0dPe 8 W ﬁch@"%h to2curabl e
resin cenpesehb0BthR) endsxidie, taranspariente tolkdmriadpeky et byéentde
terephthalate film (thickness = 38 u having a releasability inparted by
Loblyi g SRCEPPPEBTE: 1 Bt hURERPY LA oiF S GLa6R TG s PROYVHRAISAH: cknass
becane ahgubl2dfaunylikéy avipdreiaddygitirivad appkicegltbeyeto at 80WcenR2 from

a nercur .vap_ﬁgl!) EP to cure thel hoto-cucrable res'hn co osiiio
[

n,
Ther eaf {&f e 0 y%?%rfﬁ e%rel?%rr-‘ép Halate hTainlemaﬁéxyl ﬁ’éea reP@a %%erty was

peel ed, aagdaan, opaguenahi tenybl yaitateanet eriepit balrabéifiohen (Thieckness = 75
obt ai n S0PUE) SREEPET moreRantadP dty Hhd MR ERR 0T REER  5st Uy
accor di sgvesailheoppesents i mverke grembinelb)tobxdiplsé 2he viscosity of a
solution or properties of a cured product.
As the photopolymerization initiator, there may be
mentioned, for example, a ketone, such as acetophenone,
benzophenone, or Michler's ketone.
The photopolymerization initiator is preferably used in an
amount of 0.5 to 10 parts by weight with respect to 100 parts
by weight of the curable component. The photo-curable resin
composition may optionally contain, in addition to the above
ingredients, a resin compound, such as a poly (meth)acrylate, a
saturated polyester, a polyether, a urethane resin, or a
silicone resin, a filler, such as titanium oxide or silica, a
tackifier, such as a rosin ester or a terpene resin, an
antioxidant, or a light stabilizer, or the like.
The photo-curable resin composition may be prepared by
mixing the above ingredients in any sequential order.
Before curing, the photo-curable resin composition used in

the process of the present invention preferably has a viscosity



The procedure disclosed in Exanple 1 was repeated, except that the =2 JUL 2003
phot o- curabl e resin conposition (B) was used instead of the photo-curable
resin conmposition (A), to obtain a resinseal ed non-contact data carrier.
Exanpl e 3 The procedure disclosed in Exanple 1 was repeated, except that

t he photo-curable resin conposition ( ) Was used instead of the

phot o- curabl e resin conposition (A), t0 obtain a resinseal ed non-cont act
data carrier. Exanple 4 The procedure disclosed in Exanple 1 was repeated,
except that the photo-curable resin conposition (D) was used instead of the
phot o- cunahl Ehé@sfﬂecﬁlﬁ@%iédﬁb](eo\)nesh@l @at[@b@lalbesi:aﬁepb@ﬂ N ca act
data carrier. arative Exanpl e An_opaque white pol yethyl ene

t er epht Fatat &7 FP SUPLET SRRt g%’rﬁ’iﬁsr?dedt W@rﬁéﬁnéoﬁFaEB CJAFREBAFT e7F el enent
was pr epareednaStrﬁcfEXﬁgpf@nﬂed The o dikey nmoel anhl-@ofle&bﬂ detayl ﬁnle Vi n%/! |
acetate co me m and an o ue po ene_terephthalate film
(Fhi ckngaeeSebaeitment S oth ErmSRte At ke RO F A o BT un T TR

t her eonyviardsthe harnahaatre ine Sp pssseb Iyh rsegh rireat b®| ltesat A36€, to obtain
a resin-seal ed nong ? ct dataﬁ&e@rl r. Co arahlve Exanpl e %An opaque

whi te pSFy&tRgPaXe’? eFepht hal iR Subst Tt tar rYig thé SioA- cont act
dat a carcpmepsékénmentiwastpe epoyers iasy iaf E)O@r@pm@als dhehessheasubstrat e

| at j Al
Dot o aRoS8RLE L2 DS el iig 8] B GamRac b onnCRhgDokerepl ) An
(2323, TeyoBesEd. potTiphswa¥hphatbd vihschelthersodetntBarg roe:smremmbbsl tion
I h UL 2003 16) heat
ol s at TEGCE U ghBReh e B B AR e A dmpea%ed carrier.
Eval uati on 8hePsopetrpbs {1}m Agihedsiive tasnaayseity SiAgpl may ber epatedl at e
(PET) plate %HeaQHS%MSHJ‘?éél@frééh% téb%!&‘l't%h‘ %yr Qﬁy”céﬂgeﬁbfonal

t her nosetti ng resin used rrpar ative Exa was neasured as
f ol | ows meThedt héthasp|tast |S@b|Sé§|aﬁef ifthmuseddtmwﬁpatcmﬁ% Pedfplest was

| am nat gd Qekenpabyewyt@@@kteteeemrhadéﬁt%c(tplé&af kb (BRI gkagsse = 3@ um,
and then the whole was | am nated on a pol yet hyl ene terephthal ate (PET)

pl ate ({HECKABSEINE PraG§sStndedT (Hemife cordiet COAtaEed] hnt:sﬁp%ﬁ%&%e

Exanpl e ok thepokyet Ryl epe tesgpht hal ate (PET) film (thickness 50 um was
coated with the thernosetting resin conposition used in Congar atl ve Exanpl e
p

2, and t hen "Ke PRRGPECIHAZP t%n?%%tréoc‘tr@%sjﬁdt%w &fte BEFEpAY hal at e ( PET)

plate (thircknasson 3£ Mo HNEkedmd e, e GONG 1iigRS, uaedpref@m@waﬂ ve
Exanpl e 2. The thickness of each of the resins on the hyl ene

Cor epht HACEALPBEY) | pFaLe WS SOSUNFTRCHET) ot Ty e ol b HATAEE 11 1 m
carryi ngot hder esbatvete ailmwwedhkoaghandvénesR4ohoiHs, cuadddl Gdlsino ig sanpl e

havi ng a_w_dth of 25 hereafter t he adhesiven p lin at 180
SURRE B, UPErPES

degree ErES ShERS FBL Tt % SRGvin BT TTAR artf%on, the

results l@fo EXafphes Thet dedrar'edagainehessdas (@s)ecsmetmm stegines Bhi cknesses

of  each J0f NGl eRao¢R! SOenns ontaGl, a3 CBLLLErS BLepaL ed. Lo Bram es

1to4an& aralve were nea ured oirnts. The
t hi cknesidés W/epenﬁeasﬂnédsarlahes’seamqﬂjl M 9237 ,e&R.LesiTt $é@l ed

non- CONLARL-Jalaceart Lep. s Usyig h LY Gllass wgauge, o4 dLLEAr eoce betueen a

maxi mum val ué and a m ni hrum val ue was cal dul ate r each resin-seal ed
non- contsacendavabendedero The swsitintaterid lghowhhé ntiadiresls of the

cured resin layer is not particularly limited, but is
preferably about 50 pym to 2 mm.

The substrate film which may be used in the process of the
present invention is not particularly limited, so long as it
serves as a support capable of stably holding the non-contact

data carrier element not only during each step production, but



-~ 2 JUL 2003 (17) (3) Dispatching/receiving test A dispatching test- ?”.ﬂ]l? 2003
receiving test of the resin-sealed non-contact data carriers prepared in
Exanples 1 to 4 and Conparative Exanples 1 and 2, were carried out five

times respectively. The results are shown in Table 1, wherein a denom nator
denotes the total nunmber of the t65t31§):5)’ and a nunerator denotes the

nunber where the di spatching test an recei ving test were conducted

normal ly. (4) Opacifying property of circuit A surface of the cover film
i.e., the opaque white pol yethylene terephthalate film of each of the

resi n- sgakedi AOPhE L AGH- datia Calbhl-ebstpeepakes Ear Exarmbesadedd 4 and
Conparative Exanples 1 and 2 was visually observed to evaluate an influence
of the BFFREHRY o7 U WP uCEutBedBESEE E e RBRE tOMt adhedat a carri er

el ement subst Fabé ef flim GndEaRs tralspa@ehif buebpeqeé. the irregul ar or uneven
structure was observed, whereas x neans that an influence of the irregular

or uneven stPEcPEPREHRSS obsEr VY, PRablt@T1 SAGRBS FvefeBqPShr f At % S Bt chi ng
Opaci f yangat@rETop| sfrecisdtaitce fibeorisvVinagepiaper s¥ch 25 g vdretadfi i rcui t

Cram) e dogurel 5 Obsar s 24auels Oexamle 21 Qupel s, Occappl e nsaurers

t he presgnthétiventeoin fiilen non-sterttactAdatlee camthert iel eseih, cahebe

conplet%gy ggvﬁég%gg%éévngapﬁﬁgg%ﬂe, g %oiygt%99gné}8g polypropylene,
a polyvinyl chloride, a polystyrene, a polyester such as a
polyethylene terephthalate or a polyethylene naphthalate, a
polyvinyl acetate, a polybutene, a polyacrylic acid, a
polymethacrylic acid, a polyacrylate, a polymethacrylate, a
polyvinyl alcohol, a polyvinyl formal, a polyvinyl butyral, a
polyacrylonitrile, a polyimide, a polycarbonate, a polyamide,
an ethylene-vinyl acetate copolymer, an ethylene acrylate
copolymer, a polyvinyl acetal, an ethyl cellulose, a cellulose
triacetate, a hydroxypropyl cellulose, or an acrylonitrile-
butadiene-stylene copolymer, or the like. In many cases, an
internal structure of the non-contact data carrier should be
concealed, from a standpoint of design or security. In such a
case, the substrate film is preferably opaque. The opaque
substrate film may be prepared by a method wherein an
opacifying agent, such as titanium oxide or calcium carbonate
is incorporated to the film, a method wherein the film surface
is coated or printed with the opacifying agent together with a
binder, a method wherein a blowing agent is used, or a method
wherein talc having a poor compatibility with the film or the
like is incorporated to the film, and the film then drawn to
form micropores in the film, or the like.

The thickness of the substrate film is not particularly

limited, but is preferably 50 pym to 2 mm.

The transparent film which may be used in the process of



with the resin conposition having a | ow viscosity and a good pourabiTiZt yUL 2003
before curing, and the resin can be optically cured to thereby prevent the
non-contact data carrier elenment from danmage during the curing step.

Further, the thin resin-seal ed non-contact data carrier can be obtained

whi | e mai ntai ning a snooth surface. V&EP t he opaque cover filmis used, the
thin resin-seal ed non-contact data carrier havi ng an excel | ent opaci fying
property can be obtained with a sinple procedure. Further, the

phot o-curabl e resin conposition is used, and thus the curing tenperature is
l'ow. Thengf gF€sef: tIhfeA@si-15eal2d JaeR-1cONLAC, daLacLarrieriapntaning a
built-in battery can be obtained without a |liquid | eakage fromor. a

bur st i ngtofaRkher Hatebl yehen kihiglrare 16 8deAbritATehP? oM Pl Bt Ifescri bed

wi th retesenceotosPerdd | caenbrdi B Spavaid QUSInGhamees aad pedi fications
obvious to those skilled in the art are deenmed.to be within the spirit,
scope, QﬁﬁtéBH%%ptf?ﬁ ?*ﬂ@ﬁ%ﬁnyﬁiHﬂ%YethYl?n§UE1é603a(H@}Yﬁiﬂﬁ¥k$?L A

process £l of, P& OfbITYy gk & NOINGoRfrathedati&eGabki 8 fCOAPRASiMg 4 he steps of:
(1) formng a |amnate contajning a _substrate film ,a noncontact dafa

Car 11 or 61 SRR L It HEPTHF GheP% P a8 ot heaPHOYBDEE Bt & 7 | Lkpm: e

phot o- curapbeyvesyn €orgoisdd ifinnd ayeh kosiedcbaeCor¥ein ao Wl o Bfmesai d
non-contact data carrier. elenent, and a_tran rent _filmcoverjng said

Dhot o ctraBl LoPELFiR Lo mSTA (oaya?, Sdal B TRARSDEF cht =115 m BFug. pecl abl o
from a chtedneesiof | ayert farsped-dyr cunmngssabd phsot beclLaaby el ineisied,
conposition; (2) Lrrad atj sai d phato-curable resin conposition with a

| i ght c%ﬁng% %%e%%§$#l s%?glﬁ%6¥bafﬁFable resin conposition through said

t ranspar ent Thiel npear shi tn phiot o oualilee usesi dncohpoprrbrens| ajeth¢ o t her eby
cure saj Or resin.c i tjQn, . a . sald ed resin | ayer
enbeddihgegﬁg£wmﬁgﬁﬁﬁ§%éF%Iﬁghgggﬁﬁé%ﬁggéyaﬂggg?%g} % e%§ﬁ§;§%3§§peeling
sai d tranbpaientafistiiciomsadhesivetesssitn thyerpraddrédin| aAsnaheéng a
cover fi o] i d AN v 4o, T0E ces di o claim
1, mhergkgggafgﬁéfe%ﬁ§ﬁ§q%%ﬁﬁ%$§%%t %ﬁgf& cggt?naﬂ%ﬁe'sﬁr aé%fbfﬂ?ﬁi

subst rafélmj pfn @i Phlydrtohotuslc @=alsl @odgsithydeonposeréphthal e err tthe whol e

non- ctheﬁye@ﬁyﬁeH@%;@{t@ﬂ@t dher et nyhecgby -1 §e, photo-curabl e resin
conposition |ayer is fornmed; and then (1a-2) |amnating the transparent

fil m onPPh¥ephvt eLeur AP el YRKRY I&afoSitt PonStayépne3vimne prokdss- accor di ng
to claimhk, shbgtebp BRIH R Lhd WsePENGIES 6ibad) aCOIAG L Neodganspar ent
filmw th the photo-curable

thereof. In many cases, an internal structure of the non-

contact data carrier should be concealed, from a standpoint of

design or security. In such a case, the cover film is

preferably opaque. The opaque cover film may be prepared by the

same method as those used when preparing the opaque substrate

film as above.

The cover film may be bonded to the cured resin by a method
wherein the cover film is laminated after completing the curing
step, a method wherein the cover film is laminated before
completing the curing step, a method wherein the cover film 1is
thermally bonded directly to the cured resin, or a method
wherein a pressure-sensitive adhesive or a heat-sensitive

adhesive 1s used. The thickness of the cover film is not

particularly limited, but is preferably about 25 pm to 2 mm.



-z uu~ z003 (20) resin composition; and then (1b-2) laminating the™2 JUL 2003
transparent filmon the surface of the substrate filmso that the whole
non-contact data carrier element is covered with the photo-curable resin
conposition on the transparent film 4. The process according to any one of
claims 1 to 3, wherein a viscosity of I d photo-curable resin conposition

I's 5000 nPa~s or less. 5. The procesélzgcording to claim4, wherein an

adhesi veness of said cured resin forned by curing said photo-curable resin
conpositionis 0.5 NN25 mor nore. .All.AA3 . A3 . A.A .A.A.AH . A3 A

. AY An ornamental design may be printed on the surface of the

substrate film and/or the cover film by a conventional printer
or the like.

According to the process of the present invention, a thin
resin-sealed non-contact data carrier can be produced. For
example, an antenna circuit having a thickness of about 35 um
is mounted on one surface of a substrate film (50 mm X 80 mm)
having a thickness of about 75 um. Then, an IC chip having a
thickness of about 50 pm is placed on the antenna circuit.
Thereafter, a cured resin layer having a thickness (i.e., an
interval between the substrate film and the cover film) of
about 100 pm is formed and a cover film having a thickness of
about 75 pm is laminated thereto, to obtain a resin-sealed non-
contact data carrier having a total thickness of about 250 um.
The surface of the cover film of the resulting resin-sealed
non-contact data carrier is completely flat, and no affect due
to an irregular or uneven internal structure is observed. The
substrate film and the cover film are firmly laminated to each
other, and do not separate from each other when the non-contact

data carrier is used.

Examples
The present invention will now be further illustrated by,

but is by no means limited to, the following Examples.

Preparation of photo-curable resin compositions and

determination of properties thereof

Photo-curable resin compositions (A) to (D) composed of the
following ingredients were prepared, and the viscosity (before
curing) of each of the resulting photo-curable resin
compositions (A) to (D) were measured, using a B-type
viscometer at 25°C.

Therecafter, an adhesiveness {(after curing) of each of the



.A3 .A .AF . Al .AF. AFR . A . AF(1RK JUL 2003
nn$B3@D3JX\ | wWr nhc’\Yj cal] ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca% ca]Lc

a] ca] ca] ca] ca] ca] ca] c: a] ca] ca] ca] ca] c*a] ca] ca! $$$+++++++. . / /| 53C3G3S3T344u4dv
4444444447 {vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca)] ca]calca]calc

a] ca] ca] ca] ca] caU] ca] cal] ca] ca] ca] ca](ﬁn%&ca] calz::::;:==>>t?@

@Al AAAASCYC21 41 61 21 DIt JUIKKLLLLLL] wr Y]] cal ca] ca] ca] ca] ca]ca]ca]ca]ca]c

a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c"a! LPPPU
UUUUUVVWANANY

WANKX#] 2L 41112 erGAgest yaki r ddndcrod 6 &) halieakcta) cabcab “@A&a] ca] ca]cajc
a] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] c*a] c*a] c*a] ca] c”a] ca] calc %
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(80W/cm®) from a mercury vapor lamp, to cure the composition.
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The thickness of the cured adhesive formed on the film was 50
pm. The resulting film was cut to a sample having a width of 25
mm and bonded to a polyethylene terephthalate (PET) plate
(thickness = 2 mm). The sample was allowed to stand for 24
hours, and the adhesiveness upon peeling at 180 degree then
measured. The composition, viscosity, and adhesiveness (after
curing) of each of the photo-curable resin compositions (A) to
(D) are shown as follows.

{1) Photo-curable resin composition (A):

Polyester acrylate (38 qg)

Butyl acrylate (50 g)

1-Hydroxy-cyclohexyl-phenyl ketone (2 g)

Viscosity of resin at 25°C (before curing):830 mPa-s
Adhesiveness to PET (after curing): 5 N/25 mm

(2) Photo-curable resin composition (B):

Polyester acrylate (38 qg)

2-Hydroxy-3-phenoxypropyl acrylate (20 g)

2-Ethylhexyl acrylate (40 g)

l1-Hydroxy-cyclohexyl-phenyl ketone (2 g)

Viscosity of resin at 25°C (before curing) : 340 mPa‘s
Adhesiveness to PET (after curing): 4 N/25 mm

{3) Photo-curable resin composition (C):

Urethane acrylate (30 g)

2-Hydroxy-3-phenoxypropyl acrylate (48 g)
l-Hydroxy-cyclohexyl-phenyl ketone (2 g)



0& ()- 10'W10'W -2 JuL 2003
10" W' 10% W&' () - k#"10% o' 0& () -qy$B ?{\ =!I (10% o0& ()-!aL"10%

& ()-'"\L"10% """ & ()-L"10% & ()-L"10% E& ()-L"10% & ()-B0123@D} oP1310% & ()
-'310% & ()- 10'0'o0 10'0'0

100" 0!\ . 110% 0" 0& ()-!\.110% o' o&'()1 [**m"10% o' 0& ()-D3\}[ <oP1F"10% & ()
-ISF'10% : & ()-F'"10% . & ()-!'kL"10% : 5? laL"10% : & ()- L"10% & ()-

PGH JM"PB4 10:: 10::

10::!fF"lO@b:&f()-!XF"lO@bB'B&'()-F" 10% & () -F" 0%)H&'()-F" 10% & ()-JIX\! #3%
h<. 4 Viscosity of resin at °C (before curing): 1200 mP
10::!k9"10@6;&f¥)--! 9"10% . &f()--'\9"10@6 &fi% 9"10@6&T()--310@6&T()
096&;()Adhe51veness o PET (after curing): / mm

(4) Photo-curable resin composition (D):

Urethane acrylate (50 g)

2-Hydroxy-3-phenoxypropyl acrylate (38 g)

2-Ethylhexyl acrylate (10 g)
l1-Hydroxy-cyclohexyl-phenyl ketone (2 g)

Viscosity of resin at 25°C (before curing): 2300 mPa-‘s
Adhesiveness to PET (after curing): 15 N/25 mm

Example 1
A loop antenna circuit was punched from a copper foil

(thickness 30 um), coated with a polyurethane adhesive

(thickness 5 um), and bonded to a substrate of an opaque
white polyethylene terephthalate film (thickness = 75 um;
Crisper G2323 TOYOBO CO., LTD.). A non-contact data carrier IC
chip (thickness = 50 um; driven at 13.56 MHz zone) was bonded
to the antenna circuit with an electrically conductive adhesive,
to form a non-contact data carrier element on the substrate.

The surface carrying the non-contact data carrier element
on the substrate was coated with the photo-curable resin
composition (A). As the transparent film, a polyethylene
terephthalate film (thickness = 38 nm) having a releasability
imparted by applying a silicone resin was laminated thereon so
that the total thickness became about 210 pm. Ultraviolet light
was applied thereto at 80W/cm® from a mercury vapor lamp, to
cure the photo-~curable resin composition.

Thereafter, the polyethylene terephthalate film having a
releasability was peeled, and an opaque white polyethylene
terephthalate film (thickness = 75 pm; Crisper G2323, TOYORO
CO., LTD.) was laminated as the cover film to obtain a resin-
sealed non-contact data carrier (thickness = about 250 pm)

according to the present invention.
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The procedure disclosed in Example 1 was repeated, except
that the photo-curable resin composition (B) was used instead
of the photo-curable resin composition (A), to obtain a resin-
sealed non-contact data carrier.
Example 3
The procedure disclosed in Example 1 was repeated, except
that the photo-curable resin composition (C) was used instead
of the photo-curable resin composition (A), to obtain a resin-
sealed non-contact data carrier.
Example 4
The procedure disclosed in Example 1 was repeated, except
that the photo-curable resin composition (D) was used instead
of the photo-curable resin composition (A), to obtain a resin-

sealed non-contact data carrier.

Comparative Example 1

An opaque white polyethylene terephthalate film substrate
carrying the non-contact data carrier element was prepared as
in Example 1. Then, a thermoplastic resin (ethylene-vinyl
acetate copolymer) film and an opaque white polyethylene
terephthalate film (thickness = 75 pm; Crisper G2323, TOYOBO
CO., LTD.) were laminated thereon, and the laminate was passed
through heat rolls at 130°C, to obtain a resin-sealed non-
contact data carrier.

Comparative Example 2

An opaque white polyethylene terephthalate film substrate
carrying the non-contact data carrier element was prepared as
in Example 1. Then, the substrate plate was coated with a
thermosetting resin composition (phenol resin). An opaque white
polyethylene terephthalate film (thickness = 75 um; Crisper
G2323, TOYOBO CO., LTD.) was placed on the thermosetting resin

composition layer. The resulting laminate was passed through
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heat rolls at 180°C, to obtain a resin-sealed non-contact data
carrier.

Evaluation of Properties

(1) Adhesiveness to polyethylene terephthalate (PET) plate

An adhesiveness of the thermoplastic resin and the
thermosetting resin used in Comparative Examples 1 and 2 was
measured as follows: The thermoplastic resin film used in
Comparative Example 1 was laminated on a polyethylene
terephthalate (PET) film (thickness = 50 um), and then the
whole was laminated on a polyethylene terephthalate (PET) plate
(thickness = 2 mm) under the same condition used in Comparative
Example 1. A polyethylene terephthalate (PET) film (thickness =
50 um) was coated with the thermosetting resin composition used
in Comparative Example 2, and then the whole was laminated to a
polyethylene terephthalate (PET) plate (thickness = 2 mm) under
the same conditions used in Comparative Example 2. The
thickness of each of the resins on the polyethylene
terephthalate (PET) plate was 50 pum. The polyethylene
terephthalate films carrying the resin were allowed to stand
for 24 hours, and cut to a sample having a width of 25 mm.
Thereafter, the adhesiveness upon peeling at 180 degree then
measured. The results are shown in Table 1. For comparison,
the results of Examples 1 to 4 are again listed.
(2) Surface state

Thicknesses of each of the resin-sealed non-contact data
carriers prepared in Examples 1 to 4 and Comparative Examples 1
and 2 were measured at 20 points. The thicknesses were measured
at the same points in each resin-sealed non-contact data
carrier, using a thickness gauge. A difference between a
maximum value and a minimum value was calculated for each
resin-sealed non-contact data carrier. The results are shown in

Table 1.
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dispatching test and a receiving test o
non-contact data carriers prepared in Examples 1 to 4 and
Comparative Examples 1 and 2, were carried out five times
respectively. The results are shown in Table 1, wherein a
denominator denotes the total number of the tests (=5), and a
numerator denotes the number where the dispatching test and a
receiving test were conducted normally.

(4) Opacifying property of circuit

A surface of the cover film, i.e., the opaque white
polyethylene terephthalate film, of each of the resin-sealed
non-contact data carriers prepared in Examples 1 to 4 and
Comparative Examples 1 and 2 was visually observed to evaluate

an influence of the irregular or uneven structure due to the
non-contact data carrier element. In Table 1, © means that no
influence of the irregular or uneven structure was observed,
whereas X means that an influence of the irregular or uneven

structure was observed.

Table 1
Adhesiveness Surface Dispatching Opacifying
to PET plate state /receiving property
(N/25 mm) test of circuit
Example 1 5 3pm 5/5 o
Example 2 4 5um 5/5 o
Example 3 13 10pm 5/5 o
Example 4 15 81um 5/5 o
Comparative
Example 1 3 30 0/5 %
Comparative
Example 2 20 12 0/5 o

In the process of the present invention, the non-contact

data carrier element can be completely covered without damage,
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the resin-sealed



& ()-1NL"10% : & ()-L"10% & ()-110% & ()-tttul usu' u}[9dV7! 1) 10%h& &9 JuL 2003
)1)109%h& ()- )!)109%h& () -

| . &10%hh& ()-&10% & ()-$10% & ()-' u- u. u8u: u>ubDu{ Y7dV7!!) 10%h& () -
-1)10%0h& ()- -!)10%hh& ()- -)10%mh& ()- #3A|!)10%hhé& ()-

DUEUCURUWI] u”ruf Y5dV7! #3A] - 1) 109%h& ()- -!)10%h& ()- -!)10%h& ()-

) 109mh& () - #3A| “uhukuouuuvuu| X; dV7! #}800hh& ()- #3A!)10%mh& () -
1)109%h& ()- !)109%h& ()- )10%h& ()- uuuuuuub@V7! #!)109%Mhé& () -

with the resin composition having a low viscosity and a good
pourability before curing, and the resin can be optically cured
to thereby prevent the non-contact data carrier element from
damage during the curing step. Further, the thin resin-sealed
non-contact data carrier can be obtained while maintaining a
smooth surface. When the opaque cover film is used, the thin
resin-sealed non-contact data carrier having an excellent
opacifying property can be obtained with a simple procedure.
Further, the photo-curable resin composition is used, and thus
the curing temperature is low. Therefore, a thin resin-sealed
non-contact data carrier containing a built-in battery can be
obtained without a liquid leakage from or a bursting of the
battery.

Although the present invention has been described with
reference to specific embodiments, various changes and
modifications obvious to those skilled in the art are deemed to

be within the spirit, scope, and concept of the invention.
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CLAIMS

1. A process for producing a non-contact data carrier
comprising the steps of:

(1) forming a laminate containing a substrate film, a non-
contact data carrier element mounted on one surface of said
substrate film, a photo-curable resin composition layer formed
to cover a whole of said non-contact data carrier element, and
a transparent film covering said photo-curable resin
composition layer, said transparent film being peelable from a
cured resin layer formed by curing said photo-curable resin
composition;

(2) irradiating said photo-curable resin composition with a
light capable of curing said photo-curable resin composition
through said transparent film on said photo-curable resin
composition layer to thereby cure said photo-curable resin
composition, and form said cured resin layer embedding the
whole of said non-contact data carrier element;

(3) peeling said transparent film from said cured resin layer;
and

(4) laminating a cover film to said the cured resin layer.

2. The process according to claim 1, wherein said step (1)
comprises

(la=1) coating the surface of the substrate film with the
photo~curable resin composition to cover the whole non-contact
data carrier element therewith, whereby the photo-curable resin
composition layer is formed; and then

(la-2) laminating the transparent film on the photo-curable
resin composition layer.

3. The process according to claim 1, wherein said step (1)
comprises

(1b-1) coating the transparent film with the photo-curable
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substrate film so that the whole non-contact data carrier
element is covered with the photo-curable resin composition on
the transparent film.

4. The process according to any one of claims 1 to 3, wherein a
viscosity of said photo-curable resin composition is 5000 mPalls
or less.

5. The process according to claim 4, wherein an adhesiveness of
said cured resin formed by curing said photo-curable resin

composition is 0.5 N/25 mm or more.



