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17 AUG 2000 ' SEALI NG MATERI AL COMPOSI TI ON FOR CARDS AND P\S%Cﬁ:lgs 9
"FOR PRODUCI NG CARDS USI NG THE COVPGCSI TI ON 1 HA@&
THE INVENTION 1. Field of the Invention The present inventi on reI a es

to a sealing material conposition for cards and a process fon @UgmMyyfﬁg
cards using the conposition. Mre particularly, the present i'nvention
relates to a sealing material conposition of the ionizing radiation curing
type which gives excellent adhesion between a substrate sheet on which an

| C chip and other nenbers are di sposed and a cover sheet and provides cards
havi ng faces with lLittle unevenness ?nd suitable flexibility and a process

for produci nggEéLHgGMWEEQALé)QMP% 'ﬁg\)/NrEﬁ)R FARISANDRBO istics and

Rerated art o @ REb B GHET GuRe PEING R Mo L | T nat i ng

a cover sheet to a substrate sheet on which an IC chip and nenbers r'el ated
to the IC chip such as an antenna, chip condensers, batteries and

el ectronic circuits are BAGROGROUNDOFIHMI INYVENTIONIg prints for show ng
various informations, magnetic stripes and enbosses -on the face of the
cover sheet 1. AFiddef thedoesdtidnor | am nating the substrate sheet and the
cover sheet, in general, a pchess1 of heat .eal i ng .and a process using an
adhesi ve are usehe present iygptien relates ing matpgal C@%ﬂsltwgl foeas dr awbacks

in that the process cannot ele tronlc di sposed on
t he substraf"g d%h’é‘éf AGBRET B P(Flprg ‘gm tcglr'fiper re a‘f?&lqoﬁg% Pe of

wor ki ng necegsdduladp’ th@eppésgﬁ\,esﬁw@ﬁﬁoﬁ h?élaﬁeﬂe%fbcsEMﬂfgs Bgterrgﬁ substrate
sheet and he cover sheet nust be used. Wen an adhesive is

used for t heoxhp@éxtmzseﬁlthélgonmimg redlistion euring rigpd wihidle gives eikédlleny dependi ng

on the type of electronic nenbers disposed on the substrate sheet and sone
of adhesion between a substrate sheet on which an IC chip and other

members are disposed and a cover sheet and provides cards having faces
with little unevenness and suitable flexibility and a process for producing
cards such as IC cards having the above characteristics and excellent
reliability with excellent productivity.
2. Description of Related Art

IC cards are generally produced by integrally laininating a cover
sheet to a substrate sheet on which an IC chip and members related to the
IC chip such as an antenna, chip condensers, batteries and electronic
circﬁits are disposed, followed by forming prints for showing various
informations, magnetic stripes and embosses on the face of the cover sheet.
As the process for laminating the substrate sheet and the cover sheet, in
general, a process of heat seaiing and a process using an adhesive are used.

However, the process of heat geaaling has drawbacks in that the
process cannot be used whex: the electronic members disposed on the
substrate sheet do not allow the temperature and the pressure of working

necessary for the process and that specific types of the substrate sheet and



conventional adhesives of the hot nelt type cannot be used. Cards obtained
by | am nation using an adhesive of the hot nelt type have a drawback in
that the adhesive strength is small and the substrate sheet and the cover
sheet tend to be separated. Therefore, special expensive adhesives nust be
used as the sealing material for cards in the process of heat sealing.

A card which shows excell ent adhesion between a substrate sheet and a cover
sheet and has faces with |ittle unevenness caused by the I C chip and
menbers related to the 1 C which are disposed inside, suitable flexibility
and excellent reliability is required as the I1C card.
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to the chip are spose a cover eet and provi a card having faces

with little WIEXRMESHembbist Fidpdséd e:xn billel tsybétidtcexhedt! @Rl sshéabf!ity and
a process for producing cards having the above characteristics with

excel | ent pr agueéntidnay . adhesives ofisthehbotr asalt ttypsf cammadnbe weedt uaeds by t he
present inventors to achieve the above object, it was found that a

conposi tion mt@meédmh@@gh%é@ima an adhesivaafithe dind meelé tyre baved by

di at t Ita bj t
and that - whelramack g Ehare R g Aetsheuh H P Bt Jhe HiRiFile theiter “and o
cover SheEt S @(ﬂ/ep%heet tend to be separated. Therefore spec1al exg?xrswcz

irradiation of an ionizing radiation, a card whi ch shows exc ent adhesion
bet ween the sadiekives mu‘sb(h@tus&mdstthesealit%rmaml fcamdrdm thaqescesbbh little

unevenness, suitable flexibility and excellent reliability can be obtai ned
heat sealing.
A card which shows excellent adhesion between a substrate sheet
and a cover sheet and has faces with little unevenness caused by the IC

chip and members related to the IC which are disposed inside, suitable

flexibility and excellent reliability is required as the IC card.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a sealing material
composition which gives excellent adhesion between a substrate sheet on
which an electronic chip and members related to the chip are disposed and
a cover sheet and provides a card having faces with little unevenness,
suitable flexibility and excellent reliability and a process for producing
cards having the above characteristics with excellent productivity.

As the result of intensive studies by the present inventors to achieve
the above object, it was found that a composition which comprises specific
components and zan be cured by irradiation of an ionizing radiation is
suitable for achieving the object and that, when the composition is

disposed between a substrate sheet and a cover sheet and cured by



wi th excellent productivity. The present invention has been conpl eted
based on this know edge. - The present invention provides: (1) A
sealing material conposition for cards which conprises (A an acrylate
conpound pol yneri zabl e by an ionizing radiation and (B) 1 to 40 parts by
wei ght of a pol yfunctional isocyanate conpound per 100 parts by wei ght of
said acryl ate conpound and can be cured by irradiation of the ionizing
radi ation; and (2) A process for producing cards which conprises di sposing
a coating |layer of a sealing material conposition described in (1) on a
face of a substrate sheet on which an el ectronic chip and nenbers rel ated

to th | ectr.oni hi di th t ' hi dth nmb
bl ng. di sposddn LGP TR R AAREL BIet e Ve GRetiear adRapt . 1 gt |y
Dl actng, 8 OV imale Bl e GRAKIMA MBXSIRARoCHA B TE, ARl g, ot e 2l

conposition by 1rradiating an 1onizing radiation to the coatin yer.

BRI EF DESCRI Rl fdss] kGt aRA\eBSity and excellet! kaliabilstyors Be Bb@ined eW of a
typical circuit of an IC card of the non-contact type. Figure 2

shows a .schemsithoexpelidritgirodectivitynalThei mesarft iavemianphe beén aomplatell f or
describing the process for producing cards of the present invention.

3 based on thlsil‘éjWée@eshows a schematic partial sectional view of
an exanple of a subsérate sheet has el ectronic nenbers on

d i hi ch
both faces. ﬁqﬁr‘er?rlfe??é‘\e%v%ﬁ‘}%&pr?ﬂ ®hunbers represent nembers and

portions as (1) A sealing material composition for cards which comprises (A) an
acrylate compound polymerizable by an ionizing radiation and (B) 1 to 40
parts by weight of a polyfunctional isocyanate compound per 100 parts by
weight of said acrylate compound and can be cured by irradiation of the
ionizing radiation; and
(2) A process for producing cards which comprises disposing a coating
layer of a sealing material composition described in (1) on a face of a
substrate sheet on which an electronic chip and members related to the
electronic chip are disposed, the electronic chip and the members being
disposed at least on one of the faces of the substrate sheet, tightly placing a
cover sheet on the coating layer and curir}g the sealing material

composition by irradiating an ionizing radiation to the coating layer.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a plan view of a typical circuit of an IC card of the
non-contact type. -
Figure 2 shows a schematic purtial sectional view of an example of a
card fqr describing the process for producing cards of the present

invention.



f-oI | ows: 1 and 1': | C chi ps 2 and 2':

Ant ennas 3 and 3': Substrate sheets 4, 4a
and 4b: Cover sheets 5: A coating layer (a
sealing materi al ' conposi tion)

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The sealing materi al
conposition for cards of the present invention wll be described in the
fol | ow ng. The sealing material conposition of the present invention

conprises (A) an acrylate conmpound pol ymeri zabl e by an ionizing radiation
and (B) a polyfunctional isocyanate compound as the essential conponents.

of component () THPHEAEEIESRAREPrBARY BRI Stee Yedroabrpmptho g
pol yneri zabl & ’ifg”ﬁ?%ﬁ&x a substrate El?&@ﬂh@éle@froﬁfé%&ﬁbmw%ﬁpfa%eéjr epol yners of

acryl ates i ncl prepo ymers of polyester acrylates, epoxyacryl ates,
urethane acryl at egnaghéd fig@ley,Otheafitiibaisefoprddent Phenbéxn@id poftiddg! yest er
acryl ates can be obtained, for exanple, by esterification of hydroxyl
groups i n pol foletver ollgoners havi ng hydroxyl groups at both ends which are
obt ai ned by condensation _of polyba%k?lfarboxyllc aci ds and pol yhydric

al cohols with (meth)actywndd” chips
2 and 2" Antennas
3 and 3™ Substrate sheets
- 4, 4a and 4b: Cover sheets
5: A coating layer (a sealing material
composition)

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The sealing material composition for cards of the present invention
will be described in the following.

The sealing material composition of the present invention comprises
(A) an acrylate compound polymerizable by an ionizing radiation and (B) a
polyfunctional isocyanate compound as thg essential components.
Examples of the acrylate compound polymerizable by an ionizing radiation
of component (A) include polymerizable prepolymers of acrylates and
polymerizable monomers.

Examples of the polymerizable prepolymers of acrylates include
prepolymers of polyester acryiates, epoxyacrylates, urethane acrylates and

- polyol acrylates. The prepolymers of polyester acrylates can be obtained, :

for example, by esterification of hydroxyl groups in polyester oligomers'
having hydroxyl groups at both ends which are obtained by condensation

of polybasic carboxylic acids and polyhydric alcohols with (meth)acrylic



acid or esterification of hydroxyl groups at the ends of oligoners which
are obtained by addition of al kylene oxides to pol ybasic carboxylic acids
with (neth)acrylic acid. The prepol yners of epoxyacryl ates can be obt ai ned,
for exanple, by the reaction of oxirane rings in epoxy.resins of the

bi sphenol type or epoxy resins of the novol ak type having relatively | ow
nol ecul ar weight wth (nmeth)acrylic anhydride. The prepol yners of urethane
acryl ates can be obtained, for exanple, by esterification of polyurethane
ol i goners which are obtained by the reaction of polyetherpolyols or

pol yesterpolyols and polyisocyanates wth (nmeth)acrylic acid. The
prepol yners of .pol yol .acryl at.es.can, be obt al,ned,.. for..exanpl e,. .b
esterificati cﬁ‘f“g‘f’r @m@g@%ngffﬁmgoxyhgrggp ?/3‘? re;%]f; ?gf’]égW‘%pﬁ “(q}’r‘él} %’5%cr ylic
aci d. The pologiiibd B! RaRAPEY ilFlfio idd by balyBasifRlRRyHoRAas Wil v OF 11
conmbi nation of two of nore. The wei ght - aver age nDYecu ar wei ght of

the above poluthjasailiceacidir el propolyneis of epodiaesylates 2ahdet siaivedf er ably in
the range of 500 to 100, 000, nore preferably in the range of 1,000 to

70, 000 and nofst exaeipde, aby \the rreattion #f gxirghe Fi0EY in 2po8y 0BSins Téfe the
wei ght - aver age nol ecul ar wei ght is qgtﬂined i accgrdance with the gel
permeat i on chyephanelfasner erepy)resins (of the voyolak sxegs hgving tglatwelyplow et hy |

nmet hacryl at e. Exagpl es, o y ' | e rs inclugde
nononers whi c‘ﬂdt?ﬁ‘ﬁlaﬁew?f§gg R4S r@e’aecﬁfd\(/:gg%i gﬁﬂéhfrgﬁf orﬁgegg’ggpé’zjf'ﬁ&rsv chosi ty of
the pol yneri zahhga iy GRSIMBB AnObe abtained, efora8EhniRBOBY SstibifiGlicha s decr ease
the surface tension suCh as nononers having a surface tension of 4

dyne/ cm or snpdljerethane oligohiees alodiich r emct obteimtdl Ugnt theasreabidod ubet i on of
providing a cured product with elasticity or rigidity in addition to the
function as tpalyethamoixpds or polyesterpolyols and ~polyisocyanates witlg

(meth)acrylic acid. The prepolymers of polyol acrylates can be obtained,
for example, by esterification of hydroxyl groups in polyetherpolyols with
(meth)acrylic acid. The polymerizable prepolymers of acrylates may be
used singly or in combination of two or more.

The weight-average molecular weight of the above polymerizable
prepolymers of acrylates is selected preferably in the range of 500 to
100,000, more preferably in the range of 1,000 to 70,000 and most
preferably in the range of 3,000 to 40,000. The yveight-average molecular
weight is obtained in accordance with the gel permeation chromatography
(GPC) as the corresponding value of polymethyl methacrylate.

Examples of the polymerizable monomers include monomers which
can be used as reactive diluents for decreasing viscosity of the
polymerizable prepolymers of acrylates and monomers which can decrease
the surface tension such as monomers having a surface tension of 40
dyne/cm or smalier.

The above reactive diluent has the function of providing a cured

product with elasticity or rigidity in addition to the function as the reactive

(%4



diluent. As the reactive diluent, any of nonofunctional polynerizable
nmononmer s and pol yfunctional polynerizabl e nononmers can be used. Exanpl es of
t he pol yneri zabl e nonof uncti onal nononers include cycl ohexyl :
(et h)acryl at e, 2-ethyl hexyl (nmeth)acrylate, lauryl nethacrylate an
stearyl (meth)acrylate. Exanples of the polyfunctional polynerizable
nmononer include 1, 4-butanediol di(nmeth)acrylate, 1,6- hexanedi ol

di (neth)acryl ate, neopentyl glycol diacrylate, polyethylene glycol

di (nmeth)acryl ate, neopentyl glycol adipate di(neth)acrylate, neopentyl

gl ycol hydroxypival ate di (neth)acrylate, dicyclopentanyl di(neth)acrylate,

di I | dj . . Ll ] | . hor i
aci 4t (mot nLRPar Hearactse ROk 15 efaldhonfRRioBoP BRGSO ©

di (et ) act Y bl e holfsheiibl | pipRbRall (ABAGNAGT Wl iR 1 e

with ethylene oxXI| i'socyanurate, trimethylol propane triacrylate,,

di pent aer yt hifixagipled rof( ®Ré h)palynydridable dhpsoftaciotabr ndoomefs (HRIvdbacryl at e
nodified with propionic acid, pentaerythritol trinmethacrylate,

tri met hyl ol pepgehexyl r i (metlperylatbat e2ethyillidxall wilmetlpaeylatane lanide,

eSSl S B SR
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tension of 4%e91¥ﬂ§diaﬁuﬁﬁmmuﬁ5te§rmeos&{tﬁp t%l%t?l f(gﬁzﬂyra\}léeﬂsm&}&i@mpr operty

for coating on substrate sheet's, I1n particu | hg, property.

Exanpl es of siigdel mdilaizeli)acybatie] daespeatydt \glycakr ilﬂinaee ( dEmdel)adrghite, | auryl
acrylate (30 dyne/cm, isobornyl acrylate (32 dyne/cm,_  isobornyl
met hacryl at e neepentyheglyepl hrdioxppivalate r difmeth)sersiatg; e dicgeJopentanyl

o hyl ene gl y AifntiSaceythee, RS HbYentdhl ¢ CaicHetFAASELY ' AhBaifds TWRE ©™-
caprolactone, phosphoric acid di(meth)acrylate modified with ethylene
oxide, cyclohexyl di(meth)acrylate modified with allyl group,
di(meth)acrylate modified with ethylene oxide isocyanurate,
trimethylolpropane triacrylate, dipentaerythritol tri(meth)acrylate,
dipentaerythritol tri(meth)acrylate modified with propionic acid,
pentaerythritol trimethacrylate, {rimethylolpropane tri(meth)acrylate
modified with propylene oxide, tris(acryl'oxyethyl) isocyanurate,
dipentaerythritol penta(meth)acrylate modified with propionic acid,
dipentaerythritol hexa(meth)acrylate and dipentaerythritol
hexa(meth)acrylate modified with caprolactone.

The monomer which decreases the surface tension is a monomer
having a surface tension of 40 dyne/cm or smaller and effective for
improving the property for coating on substrate sheets, in particular, the
wetting oroperty. Examples of such monomers include isooctyl acrylate
{28 dyne/cm), lauryl acrylate (30 dyne/cm), isobornyl acrylate (32 dyne/cm),
isobornyl methacrylate (81 dyne/cm), tetrahydrofurfuryl acrylate (35



di nret hacryl ate (33 dyne/cn), trinethylol propane trinmethacrylate (34
dyne/cm and pentaerythritol triacrylate (39 dyne/cm. It is
preferable that the card in the present invention has suitable :
flexibility. Therefore, it is preferable that one or nore conmpounds are
suitably selected fromthe acryl ate conpounds pol ynerizable by an ioni zing
radi ation in accordance with the types of the substrate sheet and the
cover sheet so that physical properties of the cured product are

controll ed. It is preferable that the acrylate conpound pol yneri zabl e
by an ionizing radiation conprises the polynerizable prepolynmer of an

acrylate, the reactive dil ueqt r&d ttlle no erc easi qg t he surface
tension in sd¥ne/ampupgopentylie 3{'9‘?2 F‘&‘E‘i"&c’g&tﬁgé yneem)ethylenesglyeolor  100: 0
to 50: 0t 0. Ex I f st he. f ' : t d of
component (B Rgtdedey S FieR, 1 nRabiRGhLRD il AREEINRE a0 TP e ©
di I socyanat eWﬂ'é/ﬂﬁga)ih;sgﬁmpﬁh%ﬁﬁaummmm)w ene diisocyanate;

al i phatic pol'yisocyanate conpounds suCh as hexanet’hyl ene diisocyanate and

t et ramet hyl ene di itsiaqyrafeadlsle thhi thecdaird ip they peaeytirvertion hab saablkophor one

di i socyanat e, hydrogenated di phenyl net hane dii socyanate and hydrogenat ed

xyl yl ene di i dlexibalityt e Thorefore; itc tmprsiarable diatrome amuore corepeundls areese

pol yi socyanat es; and addi ti on p{loducts and reaction }H‘gr od ftiq obtai ned from
these polyi souitahly eeleptedefrony the naspiate éﬁﬂ‘pﬁﬂpé‘%l@l ‘%FWS’ % WoRTnol ecul ar

vei ght such. as ol laGioh #CRboraBhd iRl th LddTor i QiRtARAMEAMha
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for inproving adhesion. The polytunctional isocyanate
controlled. '

It is preferable that the acrylate compound polymerizable by an
ionizing radiation comprises the polymerizable prepolymer of an acrylate,
the reactive diluent and the monomer decreasing the surface tension in
such amounts that the ratio by weight is in the range of 100 : 0 to 50 : 0 to
50.

Examples of the polyfunctional isocyanate compound of component
(B) include aromatic polyisocyanate compounds such as tolylene
diisocyanate, diphenylmethane diisocyanate ax}d xylylene diisocyanate;
aliphatic polyisocyanate compounds such as hexamethylene diisocyanate
and tetramethylene diisocyanate; alicyclic polyisocyanates such as
isophorone diisocyanate, hydrogenated diphenylmethane diisocyanate and
hydrogenated xylylene diisocyanate; biuret compounds, dimers and
trimers of these polyiso‘cyahates; and addition products and reaction
products obtained from these polyisocyanates in excess amounts and
polyols having s low molecular weight such as ethylene glycol, glycerol,

trimethyiolpropane and pentaerythritol.



conpound may be used singly or in conbination of two or nore. Fromthe
standpoi nt of the effect of inproving adhesion and other physi cal
properties of the cured product, it is preferable that the anount is
selected in the range of 10 to 40 parts by weight, nore preferably in the
range of 3 to 30 parts by weight and nost preferably in the range of 5 to
20 parts by weight per 100 parts by weight of the acrylate conpound

pol ynmeri zabl e by an ioni zing radiation of conponent (A). In accordance with
t he above formul ation, the sealing material conposition of the present

I nvention exhibits an inproved chemcal affinity with the surface of the
sheets used as the substrate sheet and the cover sheet and a sufficient
adhesi on can be aEhe polafnnctional isegyanaterempaund ghcompavent (Blcwenkesist i on of

the present invention.is.used. thessealin terd al conposition can be nade
cur aEI e by | itgﬁta%‘ﬁ’ghf"&s IPFPALE o?(gfes’folngh? :I‘H\(%hg?fgﬁﬂf&)g@d,mwa’éﬁ&i ng a
phot opol yner i ' i Nt ' : i L al..Co i fion.
Exanpl es of £ ﬁ‘g})!ﬁﬁ@ %gll}ﬁﬁtesf&? gia }%orft 1?12:?1?1?2%%@%652*@%%@%5%2?{} ﬁﬁl héanzoi n
met hyl et her gt higpaRitn of tih¥! effédtetf iBRRGAERE ABQBIAPYNdeLlRr, phgshzal n n- butyl

et her, benzoin isobutyl ether, acetophenone, dinethylam noacetophenone,
2, 2- di met hoyyeprhibe of thecarabpreducte it i8 ppefeiiabldhap ile phenyt mseleot@denone, 2-
Ry R I I
(2 oxyet OUN BAENY) b R4S BN 5008 PR SPRERIS. Dhenone.
g e 200 S M compll ol
2- met hyl t hi ox@anidwAfg radiatdhhofl édmpnant e In Zeedrdanet Wit e Bbowe
2, 4-di met hyl t hi oxant hone, 2,4- "diethylthioxanthone, benzyl dinethyl ketal,
acet ophenone foimulabiph, [khe spaling, matenial eonosiiony gbths Paeenbliayendion aci d. The
phot opol ymer ie%c Ebiit(:)snan improved chemical affinity with the surface of the sheets used
as the substrate sheet and the cover sheet and a sufficient adhesion can be
achieved.
When the sealing material composition of the present invention is.
used, the sealing material composition can be made curable by light such
as ultraviolet light, where desired, by adding a photopolymerization
initiator into the sealing material composi_t_ion. Examples of the
photopolymerization initiator include benzoin, benzoin methyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzoin n-butyl ether,
benzoin isobutyl ether, acetophenone, dimethylaminoacetophenone, 2,2-
dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-phenylacetophenone, 2-
hydroxy-2-methyl-1-phenylpr6pane-1-one, 1-hydroxycyclohexyl phenyl
ketone, 2-metkyl-1-[4-(methylthio)phenyl]-2-morpholinopropane-1-one, 4-
(2-hydroxyethoxy)phenyl-2-(hydroxy-2-propyl) ketone, benzophenone, p-
‘phenylbenzophenone, 4,4-diethylaminobenzophenone, dichlorobenzo- . °

phenone, 2-methylanthraquinone, 2-ethylanthraquinone, 2-tert-



initiator may be used singly or in conbination of two or nore. In general,
the anobunt is selected in the range of 0.2 to 10 parts by weight per 100
parts by weight of the acryl ate conpound pol yneri zabl e by an ioni zi ng

radi ati on of conmponent (A). The sealing material conposition of the
present invention may further conprise, where desired, suitable fillers to
prevent adverse effects of oxygen, inprove heat resistance and suppress
heat shri nkage and suitable plasticizers to adjust flexibility of cured
products as long as the object of the present invention is not adversely
affected. It is preferable that the filler conprised in the sealing
material conposition is transparent. It is preferable that the

seal i ng nat erbulylanshsasingnen 2-gminepnghraguingye, pi-methylthioxearthowy RBas a

viscosity in the range.of 100,t0 5.000 .cps at, 25[err] C before being cured.
When the visc V’ctb“’F‘gng’r?EF’l gi”hi%&ﬁ“%@ﬂ&‘g?: azf%a'ﬁ’g%&ylgh‘f’m%qh%@)a%ﬁng | ayer
Is difficult. -g\psn'. | SCOS] gﬁﬁ 0 , ere | e '
possibility t‘lilla _ t1 hté&%g%%&’ ? F%ﬁll%ﬁno ggﬁf,l %ﬁeg"?{’?ﬂei}a’g"pﬂﬂ‘?“ég‘y \t E‘fté‘l gaps

bet ween el ect j0iegterh STUHIdPmAINF 14 HitobAHORS 6. | Sl‘lﬁoﬁﬁotg#ﬂ @y igRL 1 on - of
rough surfaces on the coating layer. It is preferable t a¥ tﬁe surface
tensi on of t himitiatep amiytheoused singly bhin doattdratidn Alwomr4ibrey NRI gdherdhen t he

surface tension is snaller than 30 dyne/cm there is the possibil fty t hat
adhesi ve st r ethgt amensly isaselested pmethet 1eage of Octo 1@ parts byeneightipert 000y ne/ cm

th is th Lbility t bility deteri t ' atin
o © 1 11 BRRR ny el af Bhe AR srivmbyn ceburistesble bt ascicmiepp! i cat i on

of an ionizifgﬁég@&t& -oneﬂtI(A.S preferable that the ionizing radiation is
ultraviolet light Tfromthe standpoint of the practical use. The ultraviolet

l'ight can be obt aiTiRdséulings ni@eal baifipdditicit Wf CheBsresdnt inRERsioR [{lyfi on H
| anp or a xenone | anp. It is required that the sealing material
conposi ti on f Birthexrcdmprisehwheneglesired, spitable Glddre 30 previout adenrsaeffedtst r at e
sheet and a Cgfv g:iyg%g,eel}nprove heat resistance and suppress heat shrinkage and

suitable plasticizers to adjust flexibility of cured products as long as the

object of the present invention is not adversely affected. It is preferable

that the filler comprised in the sealing material composition is

transparent.

It is preferable that the sealing material composition for cards of the

present invention has a viscosity in the range ot" 100 to 5,000 cps at 26°C

before being cured. When the viscosity is smaller than 100 cps, forming a

thick coating layer is difficult. When the viscosity exceeds 5,000 cps,

there is the possibility that the composition is not sufficiently applied into

gaps between electronic circuits and that adhesion is poor due to formation

of rough surfaces on the boaﬁng layer. It is preferable that the surface

tension of the composition is in the range of 30 to 40 dyne/em. When the

surface tensica is smaller than 30 dyne/cm, there is the possibility that

adhesive strength decreases. When the surface tension exceeds 40

dyne/cm, there is the possibility that workability deteriorates in coating"



and provides cured products with a suitable nodulus. The nodul us can be
expressed as the tensile nodulus and eval uated by the tensile test of

pl astics in accordance with the nethod of Japanese Industrial Standard
K7113. It is preferable that the tensile nodulus of the cured product
obtained fromthe sealing material conposition is in the range of 0.01 to
2.0 kg/mferr] and nore preferably in the range of 0.4 to 1.2 kg/mjerr].
When the tensile nodulus is smaller than 0.01 kg/mierr], the card obtai ned
after the sealing has insufficient elasticity and shows insufficient
recovery of the shape after being deformed in the tests of tw sting and
bendi ng. Therefore, there is th};possi hility tha(t1 t he product cannot be
used as a carthe sybstraie,sheelnsi The eopppsition ds ceired by apgligationy pf an he card

bt ai ned af th . A Ly, i ith
Cwi ot i ng and B, doae Bl ot B MERERIL ML B Tbiting HERRAR, T, 1

substrate sheffra3pbtii{ht TR LY sMMEBSNELE Mo RAENEGE st NeTHOYRIavdIGEt and
the sealing material. The sealing material conposition of the
present i nverligl®reanheaghvhined byi using adfigh preasiret inerkine ftmp,ug fusidia

el ectroni c menbers such as an IC Chip di sposed on the substrate sheet are
conpl et el y cdampiorexixdnepedamphe coating layer. The thickness of the
sealing material conpositjo 10

i ncl udi ng the el edt riénﬁ'eﬂ“}?éﬁ?r‘om then Sealingg materiah somposition far (cardmout 20
1, 000 .and f . 0] As. d I bed
L Lot AR SR ARheiah Bbeb hehebidle ERELI MY o cover g1gdy, 1°C] OF

above, the se conposrtion for cards Is app

thi ckness in Goiparidatutd Produdsy withal sulghbliduRlss - Thd hesdiwy &n un! ess
the sealing material conposition has sufficient flexibility, fracture of

t he mat eri al sbeaatpressedraat thertebsilevermdutusearidagialgated by the tensike tept afe and
t hese phenonena causes destruction of electronic circuits. This
plastics in accordance with the method of Japanese Industrial Standard
K7113. It is preferable that the tensile modulus of the cured product
obtained from the sealing material composition is in the range of 0.01 to
2.0 kg/mm?2 and more preferably in the range of 0.4 to 1.2 kg/mm?2.

When the tensile modulus is smaller than 0.01 kg/mm?2, the card
obtained after the sealing has insufficient elasticity and shows insufficient
recovery of the shape after being deformed in the tests of twisting and
bending. Therefore, there is the possibility that the product cannot be
used as a card. When the tensile modulus exceeds 2.0 kg/mm2, the card
obtained after the sealing cannot deform sufficiently in response with
twisting and bending stresses and this causes separation between the
substrate éheet and the sealing material or between the cover sheet and
the sealing material. -

The seéling material composition of the present invention is applied
in z sufficient thickness such that electronic members such as an IC Chip

disposed on the substrate sheet are completely contained ‘inside ths -

coating layer. ‘The thickness of the sealing material composition

10



| eads to deterioration in reliability as |IC cards. By placing the
sealing material conposition of the present invention between the substrate
sheet on which an I C chip and other nenbers are disposed and a cover

sheet, followed by curing the conposition by irradiation of an ionizing
radi ati on, cards exhibiting excell ent adhesi on between the above sheets and
having faces with little unevenness, a suitable flexibility and excell ent

reliability can be obtained with excellent productivity. The process
for producing cards of the present invention will be described in the
f ol | ow ng. In the process of the present invention, a substrate

sheet having an el ectronic chip and nmenbers related to the electronic chip
di sposed at |iaghdingotheslectropie manghesy eontaingd dherefsy imginesallf abdwg 2fenber s

related to tkﬁifﬁ&f&&%%hﬁgﬁ'Eg%§§ﬁ§@§ﬁ5ﬁﬁkﬁﬂnas’ chi p condensers, |C chips

and batteries: Whew of a typical circuit of

an | C card of the ogEaRlachote/Rfie stind biatblill RAShdithh! Heldllgy (1 vhich an

IC chip 1 and an antenna col I sposed around the chip are fhected to

each other. gapplied il 3GreARe thickReksfif cothPLrisondwith dtkersdeghe haybAg1san

el ectronic chip and nenbers related to the electronic chip disposed at

| east on one Thereforé)emdedss the sealing material ¢conpusitiondrasisufficertylekibifityged as | ong
as the sheet has the electric _insylatin property and can be suitably

sel ected fronfraeiyze phthe mpkarials @Bﬁ\ﬁémqagﬁﬁlhewe%é\? lpgersdandi$o tekeinpl es of

th bstrat heet s..i ncl ude i | at i heet f ) , d
mator al s andPleghERLeRs pHERROR et SospHRoh 5t BRiSondt eFEbRL; Th
pol ypr opyl eneéje, R0ty ddtabratidhqh réabif ab Ickca &S NS, pol ycarbonat es,

pol yi m des, epoxy resins, urea resins, urethane resins and nelam ne
resins. Among themy placiagthe éalkigihatesiabaintpaattith affthe prasest iBventicd €
preferable and flexi ble sheets nade of polyethylene terephthalate are nore
preferabl e. bed;mehnékmesbsttﬁtetsﬂ?éefsmbfblcgsﬂlg@le ipland etberimenthernab®0 [err]m

and preferably, 25 to 250 [err On, t.he substrate sheet, conductive
circgits f or éﬁ@@? i B I?[%%m%g%?P%g&HPgﬁ%gﬁbCEPEEtﬁBhP@mH@ﬂB%?sbmay be

formed.  As t g GAAGGE laHeiohtAifilrhinsibh, Gl SxRA etkoRinP LARLEAY

conductive paste on
between the above sheets and having faces with little unevenness, a

suitable flexibility and excellent reliability can be obtained with excellent
productivity.

The process for producing cards of the present invention will be
described in the following. .

In the process of the present invention, a substrate sheet having an
electronic chip and members related to the electronic chip disposed at least
on one face thereof is used. Kxamples of the members related to the
electronic chip include antennas, chip condensers, IC chips and batteries.

Figure 1 shows a p“lan‘ view of a typical circuit of an IC card of the
non-contact type. The circuit has a structure in which an IC chip 1 and
an antenza coil 2 disposed around the chip are connected to each other.

The sheet used for the substrate sheet having an electronic chip and

members related to the electronic chip disposed at least on one face thereof

11



substrate sheet and circuits obtained by etching | am nates of the substrate
sheet and a netal foil such as a copper foil into the formof the circuits
are used. The antenna may be fornmed with the above conductive circuit. The
el ectronic nenbers and the electronic circuits can be connect to each ot her
via sol der or an isotropic conductive material. In the process of
the present invention, the surface of the substrate sheet on which an

el ectronic chip and nenbers related to the chip are di sposed i s coated
with the sealing material conposition of the present I nvention using a
conventional apparatus for coating such as a knife coater, aroll knife
coater, a die coater, a kiss roll coater or a reverse roll coater. After
the coating liayet pastidubarietimitedcvieng abdbe sheetthaghthé yelqotm'mméutmirtgﬂe
coating | ayer.

As the cover mghperty atl@\éa% h@é@%aﬂ&\ﬁﬁlﬁgfe@ ﬁ@“éF‘é@P‘ialt‘tsh%WWPthpﬁlbper ty

h b bst t Al
These aheet s uellolF gtk oLKEREA Lo e BGLEIE Zﬁat}séﬁﬁpﬁ\?ei‘r%% Afing
fllexible shegt eéts OLf gﬁ}, Pt\%’ddarﬁ?atkﬁéﬁpﬂh ﬁ dﬁet?qr%egm%ugﬁeisefab' e.

The sealing na conp |on I's cure tion of an I'oni zi ng
radi ation andpd?i&ﬁﬂeﬁ@' yolwstéﬁvmmtopylnegatpdlﬁrmﬂazulmm&b@m&*ébm t he
coating layer generally at the roomtenperature and the substrate sheet and
the cover shegilyarbortates)polyimideacinody resinm giteptdsns, byethahewisoms and\hen
ultraviolet light is used as the ioni a |at n, a materj al
transmitting mpbmme aeSiRGy | ANERE Fh%ﬁﬁ;%% %‘fe ts made of eplyestess and t he

I t I |, t | et
T ", e SRR a8 gl Y DoAY 0!,
il oni zi ng radi g Bt@preféﬂameel %Utﬁi%kﬁé‘s%rﬂf(iﬁé‘ sh&:taPpbiRalP abbR 10t0 G Si de of
t he cover shee at the side of the substrate sheet and the cover sheet

may be nmade ofimaandqireferablyebeni280 pum.

On the substrate sheet, conductive circuits for electrically
connecting disposed electronic members may be formed. As the
conductive circuits, circuits obtained by printing a conductive paste on the
substrate sheet and circuits obtained by etching laminates of the substrate
sheet and a metal foil such as a copper foil into the form of the circuits are
used. The antenna may be formed with the above conductive circuit.
The electronic members and the electronic circui_ts can be connect to each
other via solder or an isotropic conductive material.

In the process of the present invention, the surface of the substrate
sheet on which an electronic chip and members related to the chip are
disposed is coated with the sealing material composition of the present
invention using a convention;il apparatus for coating such as a knife coater,
a rol] Lnife coater, a die coater, a kiss roll coater or a reverse roll coater.
- After the coating layer is formed, a cover sheet is tightly placed on the

coating layer.

12



Figure 2 shows a schematic partial sectional view of an exanple of a card
for describing the process for producing cards of the present invention. An
IC chip 1 and an antenna 2 are fixed by adhesion on one face of a substrate
sheet 3 and a circuit having a prescribed structure is forned. On the face
of the substrate sheet 3 on which the IC chip 1 and others are disposed, a
coating layer 5 nade of the sealing material conposition is disposed. A
cover sheet 4 is disposed on the coating layer 5. By irradiation of an
ionizing radiation to the coating |layer 5 nade of the sealing materi al
conposition through the cover sheet 4, the coating layer 5 is cured and an
| C card having the cover sheet on one face of the substrate sheet is

pr epar ed. As the cover sheet, the sheets kpying tha electrin énsylaingpropenty pr oduci ng

cards of the present invention, notf fnlé{l%szards h%vi ng el ectroni c nmenbers on
one face of &nOvERBReYeASthe exAmPlssol fthe Fate shegkicay be wetly ofAmengenbers on
both faces of, a uhst & af. i f] a coating
| ayer conpri E]i“?‘?a Sf‘ Fleeg’stga liﬁﬁ%%rgr% Z?%aﬁﬂlﬁg%tggls g feowelﬁgggilesdﬁ%a?é%&?lﬁ

accor dance WighbLet Beade ROyl RIHYaRUERPAthARR drdGfore Pheferabihist r at e sheet
havi ng el ectroni ¢ nenbers di sposed on both faces. A cover sheet is placed

tightly on the cophé rgalivy anataridl tchmpesitibhnig cmaedrbyalirradimpioni 6f an i s cured
by application of an ionizing radiation. Subsequent|ly.  the other face of

t he subst r at donivinatraflintioneandeprefesably irgaxipled l‘w(ittWOtth% laspinate havisgur es and a
card having eLectronii menber s £n tb th faces of tthe su(gﬁlratg can be

pr epar ed. the coghing, fayes eeparally atihe oo temperatuze and fhe, substgate,, of an
exanpl e of a i i . i rs
i posed on' 5P ol Phcakidpd Lahily SeERhal 87 AMCREEDY SORBHRE 2, s 1

and 1' and anygsnadtraviold Bghii€ vsedegh ble ddhieiigonadidtion, anmaedrulf aces of
the substrate sheet 3', coating |ayers 5 nade of the sealing materi al

conposi ti on aranstiitypug ight Grltranisleuighil és ypedfnrithecavemehdetypod e a cover
e SR N ESER AT SO ¥ S
such as an Oxaitdt':héi e Tof SRE Bo0ix &Ml 2 When electron beams are used as the

ionizing radiation, the electron beam can be applied either at the side of

the cover sheet or at the side of the substrate sheet and the cover sheet

may be made of a colored material.

Figure 2 shows a schematic partial sectional view of an example of a

card for describing the process for producing cards of the present invention.

An IC chip 1 and an antenna 2 are fixed by adhesion on one face of a

substrate sheet 3 and a circuit having a prescribed structure is formed.

On the face of the substrate sheet 3 on which the IC chip 1 and others are

disposed, a coating layer 6 made of the sealing material composition is

disposed. A cover sheet 4 is disposed on the coating layer 5. By

irradiation of an icunizing radiation to the coating layer 6 made of the

sealing mateérial composition through the 'Icover sheet 4, the coating layer b

is cured and an IC card having the cover sheet on one face of the substrate

sheet is prepared.
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roughening treatnment nmay be applied to one or both faces of the sheets,
where desired. Exanples of the oxidizing treatnent include the treatnent
by corona discharge, the treatnment with chromc acid (a wet process), the
treatnment by flame, the treatnent with heated air and the treatnent using
ozone and ultraviolet light. Exanples of the roughening

14 treatnment include the sand bl ast treatnent and the
treatment with a solvent. The surface treatnment can be suitably sel ected
in accordance wth the type of the sheet of the synthetic resin. 1In

general, the treatnent by corona di scharge S preferably used fromthe

st andpoi nt of ef fect and. r abi ance with the
process of the prg‘éé‘ﬁﬁorgmn‘f’ﬁtﬁﬁge@%@? ¥‘érxm°8f‘?1f‘ﬁé’aﬁ‘§%%h€rﬂre§%ﬂfesi on

bet ween t he t E‘%P&O 3 fac s with
little uneveﬁﬁge?tst{& %O%QEW% C?Ftﬂ’x t%l %ﬁ Zﬁ%né {}P‘éh{;l £V P fy can be
produced rapigdb¥trate £16EFbutrilBydairds havmﬁ e1ec&bﬁmwnﬂm9§ BANGA A (g%}s]cr i bed
above may have di mensi ons such as ickness of 0.76 mMm a w of 54 mm
and a | engt h sabst3atensmibe mrodwcedance with the standard. In this case, the

t hi ckness of the substrate sheet, the cover sheet and the cured coating

| ayer of the seal Shecifieallys a) ma(%’(&pd's‘ﬁrl SAmpHsinge the orealing omatemalyr esent

i nvention may be sel ect a_mann Suc. at. the entire thickness of the
produced car d’°¥n§’°s‘?’8f‘ lﬁg’:fﬁfﬁeg n aﬁcofga?ﬁ’?\w‘hh bl ab°’f%8r°§ﬁ‘5‘rf&&8 °6‘F(%?‘F?e cover

sheet of the o?*ats%gﬁqtecé}{e@t 9%1&&%%&&%&15%{5%;@%@& HPpoE BXIY Digt various

i nformati ons ave pri nt e characters an terns or my have a stri pe
of a magneti Cco{rayafeet nhslaeedigghtiyeen the mat:ngnay@tuﬁﬂaﬂhezséallhgnﬁﬂyﬁﬂt ages

obtained by the invention, the sealin
composition is cured by application of an ionizing radiation.
Subsequently, the other face of the substrate sheet is treated in accordance
with the same procedures and a card having electronic members on both
faces of the substrate can be prepared.

Figure 3 shows a schematic partial sectional view of an example of a
card in which a substrate sheet has electronic members disposed on both
faces. On both faces of a substrate sheet 3, IC chips 1 and 1’ and
antennas 2 and 2’ are fixed by adhesion. Also on both faces of the
substrate sheet 3, coating layers 5 made_ _ pf the sealing material
composition are disposed. On the surface of each coating layer 5, a cover
sheet 4a or 4b is tightly placed.

When a sheet of a synthetic resin is used for the substrate sheet and
the cover sheet, a surface treatment such as an oxidizing treatment and a
roughening treatment may be applied to one or both faces of the sheets,
where desired. Examples of the oxidizing treatment include the
treatment by corona discharge, the treatment with chromic acid (a wet

process), the treatment by flame, the treatment with heated air and the

treatment using ozone and ultraviolet light. Examples of the roughening
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material conposition of the present invention can be cured by application
of an ionizing radiation, gives excellent adhesion between a substrate
sheet on which an electronic chip and nenbers related the electronic chip
are di sposed and a cover sheet and provides cards having faces with little
unevenness, suitable flexibility and excellent reliability.

By using the sealing material conposition, the cards having the above
advant ageous properties can be produced rapidly in great anounts.

EXAMPLES The present invention will be described nore specifically
in the following with reference to exanpl es. However, the present

' ti ' t [jim th | es. h hysi cal ti f
el i ng mat BePGPeRL LI Pt PERE Uilinoat mat (6 HEs W qvithca, am nat cd
s " ' BAVEIERES S kil Sl b SREAIFAGE B abBRG | % 1O

ted! .
met hods. Iscosity of a sealing material conposition %efore bei ng
cured with the T:Igg;e VOfS 612 ishyetWas theasutiedicaestis] €A | fendpdlNGna B-type
Vi sconet er. ( Surface tension of a sealing material conposition
bef ore bei ngreatmeridby corona dischargeéhis prefefraldy used from thastardpsinted at
23[err] C in accordance with the pendant drop nethod using a gl ass tube
havi ng an otheeffest andoperability. nm and an inner diameter of 1 mm (3)
Tensi | e nodul us ﬁ{j a c(lfred 1 tens'{.l e nmodul us was

AR

duct Th
measured in acco LM Lh ftﬁeﬁg‘(‘etpﬁ%cﬁssopf\fgﬁﬂggeéﬁl HYG8YPafa e andar d
K7113, Tensihfiblitind eflellBhfaddiion bithidoh kRS bubliehs oot andlgRepigd 1N the

st andar d. t hi ckness of the test piece was nm and t he
speed of elkhogahndmhavhsy facesiwitlndittde unevenness, suitable flexibility and
excellent reliability can be produced rapidly in great amounts.

The card produced és described above may have dimensions such as
a thickness of 0.76 mm, a width of 54 mm and a length of 856 mm in
accordance with the standard. In this case, the thickness of the substrate
sheet, the cover sheet and the cured coating layer of the sealing material
composition in the process of the present imfention may be selected in a
manner such that the entire thickness of the produced card is, for example,
0.76 mm.

The surface of the cover sheet of the obtained card may be treated by
embossing to exhibit various informations, may have printed characters
and patterns or may have a stripe of a magnetic layer, where desired.

To summarize the advantages obtained by the invention, the sealing
material composition of the present invention can be cured by application
of an ionizing radiation, gives excellent adhesion between a substrate

“sheet on which an electronic chip and members related the electronic chip
are disposed and a cover sheet and provides cards having faces with little

uneveinness, suitable flexibility and excellent reliability.



(4) Adhesive strength between |layers of a |am nate
16 A sanple cut to a wdth of 25 mmand a |ength
of 270 mm was prepared and the adhesive strength between | ayers was .
measured in accordance with the peeling nmethod at 180[err] at a speed of
el ongation of 30 mm m nute using the prepared sanple. (5)
Separation between layers in a |amnate by a dynam c bending test
The bendi ng test was conducted in accordance with the nethod of the
bendi ng test described in Japanese Industrial Standard X6305, Test Method
of a Discrimnation Card, 6.1 Dynamic Bending Strength. A sanple cut to a
wi dth of 53.98 nm and a gength of 85..60 nm was prepared. One end of the
sanpl e was fixedByousing the sealing mpterial compasiion, dhe gasde baginepthet 250 ti nes
around the A,axi s. Af ter tlﬂ’ t e. sanpl e was, visually
observed andPQXaA{YARIREROLR PrRE f)té‘%tct % gdé'%%arra {"1}‘]%%{‘ PEthABAY P Sy er s.
(6) Separation between layers in a lamnate by a dynamic twisting test
The twisting test was conducted in accordance with the nethod of the
twisting test described in Japane&XAMPLES i al Standard X6305, Test Met hod
of a Discrimnation Card, 6.2 Dynam c Tw sti ng
_ The present invention will be described more specifically in the
following with reference to examples. However, the present invention is
not limited to the examples.
The physical properties of sealing material compositions before and
after being cured and laminated sheets in the examples were evaluated in
accordance with the following methods.
(1) Viscosity of a sealing material composition before being cured
The viscosity was measured at 23°C using a B-type
viscometer.
(2) Surface tension of a sealing material composition before being
cured
The surface tension was measured at 23°C in accordance with
the pendant drop method using a glass tube having an outer diameter of 2
mm and an inner diameter of 1 mm.
(8) Tensile modulus of a cured product
The tensile modulus was measured in accordance with the
method of Japanese Industrial Standard K7113, Tensile Test of Plastics,
using test piece No. 2 described in the standard.
The thickness of the test piece was 1 mm and the speed of
elor;gétion was 1 mm/minute.

(4) Adhesive strength between layers of a laminate
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Strength. A sanple cut to a wdth of 53.98 mMmm and a |l ength of 85.60 mm was
prepared. One end of the sanple was fixed to the testing apparatus and the

sanple was twi sted 250 tines at a twi st angle of 30. After the
test, the sanple was visually observed and exam ned with respect to the
separation between | ayers. Exanmple 1

17 To 50 g of a urethane acrylate prepolyner (a

pol ynmeri zabl e prepol ynmer of an acryl ate) having a wei ght-average nol ecul ar
wei ght of 10,000 as the acryl ate conpound pol yneri zabl e by ioni zing
radiation, 10 g of isobornyl acrylate as the nononer to decrease the
surface tension, 5 g of 2-ethylhexyl acrylate as the reactive diluent, 0.1
g of trimethyl ol pr opané sampjegut o amddtioof@5gr mandaitngth of 270mumetdy | ol pr oane

with tolylene diisqcyanate t.he pol yfunctional isocyanate conpound and 3
g of benzophéﬁﬁﬂ%‘”eae%é‘i]%‘él@gﬁ‘e?ﬁ‘é %Eﬁ%ﬁlh ‘ge%,l@feﬁ?)z%qf Megesdr inpy
stirring and .ng. ri a4 i L o r . The nmposi tion
nad & vt scosiF5oannls Bl e pelling BERAR e B0 B3, BBERE ShneqpinCor i o
25[err] C mm/RiSRe VUsir thePrépirbd k&aplet €r epht hal ate (PET) having a width
of 210 mm a length of 270 nm and a thickness of 125 [err]mwas coated with
the above seal i ng (5)atBepasktieobgiesen lgrers in @lamkimtoby a8 dyhambsbendivg t hi ckness
was 70 [err]m On the fornmed coating |ayer, a transparent sheet of PET

havi ng a wi dtteslof 210 nm a length of 270 nm and a thickness of 125 [err]m

meroury |amp 1n the conf tHGHI G5l PRt SREAEYBrn APAEURPGRABT 20 W om 2
di stance bet Vﬁgﬁlohh@f {:}ﬁani)&‘?cfiﬁg 3B §8Rrib&I N Qlfapages(énixﬂﬁgtﬁalt émdg{c‘d
X6305, Test Method of a Discrimination Card, 6.1 Dynamic Bending
Strength. A sample cut to a width of 53.98 mm and a length of 85.60 mm
was prepared. One end of the sample was fixed to the testing apparatus
and the sample was bent 250 times around the A axis.
After the test, the sample was visually observed and
examined with respect to the separation between layers.
(6) Separation between layers in a laminate by a dynamic twisting
test
The twisting test was conducted in accordance with the
method of the twisting test described in Japa;lese Industrial Standard
X6305, Test Method of a Discrimination Card, 6.2 Dynamic Twisting
Strength. A sample cut to a width of 53.98 mm and a length of 85.60 mm
was prepared. One end of the sample was fixed to the testing apparatus
and the sample was twisted 250 times at a twist angle of 30°.
After the test, the sample was visually observed and

examined with respect to the separation between layers.

Example 1
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irradiation of 5 seconds. Thus, the sealing material conposition was cured
and a | am nate sheet was prepared. The properties of the |amnate
sheet are shown in Table 1. The cured |am nate sheet had a tensile nodul us
of 0.67 kg/merr]. Exampl e 2

18 A |l am nate sheet was prepared in accordance with the
sane procedures as those conducted in Exanple 1 except that an adduct of
trimethyl ol propane with isophorone diisocyanate was used in place of the

adduct of trinmethyl ol propane with tol yl ene diisocyanate. The

physi cal properties of the |lam nate sheet are shown in TabI e .l. The
conposition had a,yiscosity of 2.500 c rfac on

dyne/ cm at 25[err]']\é h& 8ﬁraédlrf’gm%a? rygiﬁge{)rqqg ?B?ﬂ?ﬁ‘éus of 0.69

kg/ merr]. gﬁ@gmcfgro? an acrty}]a%e)l ﬁ&'@lﬂ%taew&?ﬁﬁﬁvé’iﬁge Bfo?&%'izﬁ%él @th;or dance

with the same® es as ose conduct ed exce at a
trinmer of hexmreo(mub eieadtylato compainel ﬁoiymeﬁiubyabjd{oﬁlﬁﬁhg\i\@&aﬁ&?dldé‘ pl ace of
t he adduct of trinethylol propane with tolylene diisocyanate. The
physi cal pr opeffisélmsnylfacryletd mhﬁan@méo degreasethemuifaceienkion,15 g biie
conposition had a viscosity 500 cps nd a surface tension of 36

dyne/ cm at 25E@thylhex Wé"yé%‘iee?f? n‘l""r"}&';c‘\ée went, Bde of trapethylolprepanes of 0. 62
kg/ mierr].

triacrylate, 5 g of an adduct of trimethylolproane with tolylene
diisocyanate as the polyfunctional isocyanate compound and 3 g of
benzophenone were added. The components were mixed together by
stirring and a sealing material composition was prepared. The
composition had a viscosity of 2,600 cps and a surface tension of 36
dyne/cm at 25°C.

A sheet of polyethylene terephthalate (PET) having a width of 210
mm, a length of 270 mm and a thickness of 125 pm was coated with the
above sealing material composition in an amount such that the thickness
was 70 pm. On the formed coating layer, a transparent sheet of PET
having a width of 210 mm, a length of 270 mm and a thickness of 125 pm
was placed. Light was applied to the prepared material laminate from a
mercury lamp in the condition of an intensity of i'rradiation of 120 W/em, a
distance between the laminate and the lamp of 10 cm and a time of
irradiation of 6 seconds. Thus, the sealing material composition was
cured and a laminate lsheet was prepared.

The properties of the laminate sheet are shown in Table 1. The

cured laminate sheet had a tensile modulus of 0.67 kg/mm?2,

Example 2
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Exanpl e 4 A sealing material conposition was prepared in accordance
wth the sane procedures as those conducted in Exanple 1 except that a
trimer of hexanethyl ene diisocyanate (an isocyanurate) was used in place
of the adduct of trinethylol propane with tolylene diisocyanate. A
copper foil having a wwdth of 210 nm a length of 270 mm and a thickness
of 35 [err]mwas coated with the above sealing material conposition

19 in an anount such that the thickness was 70 [err]m On the
formed coating |layer, a transparent sheet of PET having a width of 210 mm
a length of 270 mm and a thickness of 125 [err]mwas placed. -Li ght was

irradiated to theApfa%n%E\?eﬁ S;{ﬁétewa%ljp%%mé@ftig g(':tcot({gle Si dfyhg{h t he sheet of

PET froma nercury la € con fon of an ntensiy % FPEGi ati on of

120 Wem  a  dirsdedife? REENERNcdnAfcted Bk £np1a01 thEeg iR Ofn dQag §d a tine
of irradiation of 5 seconds. Thus, the sealing material conposition was

cured and a | arinvthyolpheeineweith psopharond.diisocyanategs ﬂmdsinc[ﬁhcdo(sm@rt i es of
the | am nate sheet are shown in Table 1. The conposition had a viscosity
of 2,500 cps adduet of trimethylolpnepane with tdylens didgacyarate25[ err ] C. The cured

| am nat e sheet had tensil.e nodu) us.gf 0.63 k err]. Conpar ative
Exanpl e 1 Tﬁe pﬁys?ical proper Jes of ale lam?nate%ﬁgmare shown in Table 1.
The composition had a viscosity of 2,600 cps and a surface tension of 36
dynefcm at 26°C. The cured laminate sheet had a tensile modulus of 0.69

kg/mm2,

Example 3

A laminate sheet was prepared in accordance with the same
procedures as those conducted in Example 1 except that a trimer of
hexamethylene diisocyanate (an isocyanurate) was used in place of the
adduct of trimethylolpropane with tolylene diisocyanate.

The physical properties of the laminate sheet are shown in Table 1.
The composition had a viscosity of 2,500 cps and a surface tension of 36
dyne/cm at 25°C. The cured laminate sheet had a tensile modulus of 0.62

kg/mm?2,

Example 4

A sealing material composition was prepared in accordance with the
same procedures as those conducted in Example 1 except that a trimer of
hexamethylene diisocyanate (an isocyanurate) was used in place of the
adduct of trimethylolpropane with tolylene diisocyanate.

A copper foil having a width of 210 mm, a length of 270 mm and a

thickness of 36 ym was coated with the above sealing material composition
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A |l am nate sheet was prepared in accordance with the same procedures as

t hose conducted in Exanple 1 except that the adduct of trinethylol propane
with tolylene diisocyanate was not used. The physical properties of
the | am nate sheet are shown in Table 1. The conposition had a viscosity
of 2,700 cps and a surface tension of 36 dyne/cmat 25[err]C The cured

| am nate sheet had a tensile nodulus of 0.53 kg/mmferr].

20 Table 1
Adhesi ve strength Separ ati on Separ ati on bet ween
| ayers bet ween | ayers bet ween | ayers ,
after after ) (9/25 n¥? bendi ng test
tw sting testin aBean@irg sich that the thickngss5ggs 70 um. On therformaed coating
Ex le 2 , 200 .
E)?gfrpl S g”p %ayel', a transpapoity s%eet of PET hayinga widthCof 210 mm, ﬁolﬁggtlggigrerm e 4
3, 500 270 mAPRSA 5 thickness of 125" wad BABAL ¥R was irradiated 870
f ound dund anp?e 1

the prepared material laminate at the side of the sheet of PET from a
mercury lamp in the condition of an intensity of irradiation of 120 W/cm, a
distance between the laminate and the lamp of 10 cm and a time of
irradiation of 5 seconds. Thus, the sealing material composition was
cured and a laminate sheet was prepared.

The physical properties of the laminate sheet are shown in Table 1.
The composition had a viscosity of 2,600 cps and a surface tension of 35
dynefcm at 25°C. The cured laminate sheet had a tensile modulus of 0.63

kg/mm2,

Comparative Example 1

A laminate sheet was prepared in accordance with the same
procedures as those conducted in Example 1 except that the adduct of
trimethylolpropane witﬁ tolylene diisocyanate was not used.

The physical properties of the laminate sheet are shown in Table 1.
The composition had a viscosity of 2,700 cps and a surface tension of 36
dyne/cm at 26°C. The cured laminate sheet had a tensile modulus of 0.53

kg/mm?2,
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Exampl e 5 A filmof PET having a thickness of 125 [err] mwhich had an
| C chip having the maxi num hei ght of 240 [err]m and an antenna coil

di sposed on one face of the filmwas used as the substrate sheet. As shown
in Figure 2, on the face of the substrate sheet on which the IC chip and
the antenna were di sposed, a coating |layer of the sealing materi al
conposition obtained in Exanple 1 was forned in a manner such that the

t hi ckness was 510 [err]m after being cured. On the formed coating |ayer, a
transparent filmof PET having a thickness of 125 [err]mwas tightly

pl aced as the cover sheet. Then, |ight was applied at t-he side of the
cover sheet of the filmof PET in theT@i?rg manner as that in Exanple 1.
Thus, the sealing nmaterial conposition was cured and a | am nate sheet

havi ng the cover . . 2T

sheet was prepared. The obdhesieastrengthat e Sepaationas cut Sersration escri bed
shape and an | C card of thbewmendayeract kefpeemlayersyy a hetweenday®s X 54 X
0.76 mm was prepared. The dynami ¢ befidrng test andftehe dynamic
twisting test were conduct e@25smny t he phendargciedst C cantdristingasstor dance with
the sane procedures as those conducted in Exanples 1 to 4 and Conparative
Exanpl e 1. No,sepa i ons bet | ayers were-found in any test. Unevenness
caused by theEH?’E‘Bi)egi:d el ectr\(l)\?flggonenbers wadS™Rot found off®®he surface of
the I C card. Exanmpl e 6 A {)i | m of PET having a thickness of 80
[err]m whi ch E5#P 2hi ps havi #§%®he naxi muMORRi ght of 248°%&rr]m and
antenna coil s di sposed on both

Example 3 2,800 none none

Example 4 3,600 none none

Comparative 800 found found
Example 1

Example 5

A film of PET having a thickness of 125 pm which had an IC chip
having the maximum height of 240 pm and an antenna coil disposed on
one face of the film was used as the substrate sheet. As shown in Figure 2,
on the face of the substrate sheet on which the IC chip and the antenna
were disposed, a coating layer of the sealing material composition obtained
in Example 1 was formed in a manner such that the thickness was 510 um
after being cured. On the formed coating layer, a transparent film of PET
having a thickness of 126 um was tightly placed as the cover sheet.
Then, light was applie:d at the side of the cover sheet of the film of
. -PET in the same manner as that in Example 1. Thus, the sealing

material composition was cured and a laminate sheet having the cover
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faces of the filmwas used as the substrate sheet. On one of the faces of
the substrate sheet, a coating |layer of the sealing material conposition
obtained in Exanple 1 was forned in a nmanner such that the thickness was
260 [err]mafter being cured. On the forned coating |ayer, a transparent
filmof PET having a thickness of 80 [err]mwas tightly placed as the cover

sheet. Then, |ight was applied at the side of the cover sheet of the film
of PET. Thus, the sealing material conposition was cured and a | am nate
sheet having the cover sheet on one face was prepared. On the ot her

face of the lamnate, a cover sheet of a transparent film of PET having a
thi ckness of 80 [err]mwas |lamnated jn t.he sane nmanner, as that described
above. The Sﬁ?‘%i"ﬁb’;dlqeaﬁ at Z‘E‘g ﬂgéf??)da@“l}ﬁ?tetsﬁe twﬁ%@&?iaﬂgﬁs“é fe and an
| C card of tRE,NOREINTECHrd ¥ifie RBHIcORaRE §pé BaPing8Psizeoffh X4k §&e™ Shown
In Figure 3 was prepared. 22
The dynam ¢ ReRGia0prepafedand the dynamic twisting test were conducted
using the prepared IC card in accordance with the sane procedures as those
conduct ed i n Exanfthesdyhatmic deadihgCtesp aart ithe dyRasmpltwistingNeess epareat i ons
bet ween | ayers were_found in any tes%. Unevenness caused by the di sposed
el ectroni c meppdiciedupingthe gprenarsd 16 neard i gecordsmee hwithcthes sgme

procedures as those conducted in Examples 1 to 4 and Comparative

Example 1. No separations between layers were found in any test.

Unevenness caused by the disposed electronic members was not found on

the surface of the IC card.

Example 6

A film of PET having a thickness of 80 ym which had IC chips
having the maximum height of 240 pym and antenna coils disposed on both
faces of the film was used as the substrate sheet. On one of the faces of
the substrate sheet, a coating layer of the sealing material composition
obtained in Example 1 was formed in a manner such that the thickness
was 260 um after being cured. On the formed coating layer, a transparent
film of PET having a thickness of 80 pm was tightly placed as the cover
sheet. Then, light was applied at the side of the cover sheet of the film of
PET.- Thus, the sealing material composition was cured and a laminate
sheet having the cover sheet on one face was prepared.

On the other face of the laminate, a cover sheet of a transparent film
of PET having a thickness of 80 um was laminated in the same manner as
that described above. The obtained laminate sheet was cut to a
prescribed shape and an IC card of the non-contact type having a size of 85

X 54X0.76 mm shown in Figure 3 was prepared.
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23 CLAIM5 1. A sealing

mat eri al conposition for cards which conprises (A) an acrylate conpound
pol ynmeri zabl e by an ionizing radiation and (B) 1 to 40 parts by wei ght of
a pol yfunctional isocyanate conpound per 100 parts by weight of said
acryl ate conmpound and can be cured by irradiation of the ionizing

radi ati on. 2. A process for producing cards which conprises disposing a
coating

The dynamic bending test and the dynamic twisting test were
conducted using the prepared IC card in accordance with the same
procedures as those conducted in Examples 1 to 4 and Comparative
Example 1. No separations between layers were found in any test.
Unevenness caused by the disposed electronic members was not found on

the surface of the IC card.
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| ayer of a sealing material conposition described in CCaiml on a face of a
substrate sheet on which an electronic chip and nenbers related to the

el ectronic chip are disposed, the electronic chip and the nenbers being -

di sposed at | east on one of the faces of the substrate sheet, tightly

pl acing a cover sheet on the coating |layer and curing the sealing materi al

(2:2rrposi tion by irradiating an ionizing radiation tcH!I[“J Im“unuulumrr

CLAIMS

1. A sealing material composition for cards which comprises (A) an
acrylate compound polymerizable by an ionizing radiation and (B) 1 to 40
parts by weight of a polyfunctional isocyanate compound per 100 parts by
weight of said acrylate compound and can be cured by irradiation of the

ionizing radiation.

2. A process for producing cards which comprises disposing a coating
layer of a sealing material composition described in Claim 1 on a face of a
substrate sheet on which an electronic chip and members related to the
electronic chip are disposed, the electronic chip and the members being
disposed at least on one of the faces of the substrate sheet, tightly placing a
cover sheet on the coating layer and curing the sealing material

composition by irradiating an ionizing radiation to the coating layer.
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