; e3e\ GYBBCDDj FEGGNGTGCTM - 8 N OV 2002 DESCRI PTI ON PROCESS FOR Pﬁﬁﬁbﬁiﬁﬁé
CARD TECHNI CAL FI ELD The present invention relates to a proceSS'Bo

produci ng cards. Mrre particularly, the present invention relates to a
process for producing cards, which can avoid exposure, on card surface, of
unevennesses of conponents such as | C qhips, capacitors and antemmmmmmmwmmmw
nounted or fornmed on a nount substrate. BACKGROUND ART In confor

the rapid progress of electronic application technology, thin *166166*

hi gh-performance | C cards with | aPfeCidTd§d capacity are now increasingly
enpl oyed for instantaneously carrying out inputs and outputs fﬂWW"MMWMWUWWMl

i nformati on storage and processing with external nenory units

of personal recognition, nmanagenment of bank deposits, exam nation 6o+
railway tickets, supervisiBROGQES@XPPRSBRAYUE ONGDOBRAS, etc. Anong vari ous

| C cards, especially, noncontact-type |IC cards enabl e performng

i nformation i nputs and out puts through wave transm ssion and recepti on even
at a given distance without the need to carry out tine-consum ng operation,
--- ~ N OVTROBRIZASUGHEAD card insertion in a reader installed on an
external processor side, for information input and output as different from
conventional comhachreypétl EnGands onlheneafrerse tocantacideess fope | C cards
are now becom ng mai nstream because of excellent operation efficiency,
accuracy i proatefifgf icar dsNputicaldpaut puti1andyexthenlk¥sbihgh i nformation
processi ng speed. Common | C cards are obtained by first overlaying one

surface of j@vewRsioate 10ft 3 NN Yrdedesiftyf ididRiGhATadd | mRich
+ pol yethyl ene terephthalate with circuits with the use of a copper foil, a

Si Lver past-@noia i@ lexipRs s eguentdd ssuRRIddPeE Rthde it e s Capaci tors,
ant enna

components such as IC chips, capacitors and antenna coils

mounted or formed on a mount substrate.

BACKGROUND ART

In conformity with the rapid progress of electronic
application technology, thin high-performance IC cards
with large storage capacity are now increasingly employed
for instantaneously carrying out inputs and outputs for
information storage and processing with external memory
units in the field of personal recognition, management of
bank deposits, examination of railway tickets,
supervision at expressway tollbooths, etc. Among various
IC cards, especially, noncontact-type IC cards enable
performing information inputs and outputs through wave
transmission and reception even at a given distance

without the need to carry out time-consuming operation,



coils, etc. on.the circuits, and covering the circuit side of t..hg tZ@@}
with a lamnate filmhaving on its one side a heat sensitive or pressure
sensitive adhesive | ayer. However, these |IC cards have a drawback in that
unevennesses of conponents such as I C chips and capacitors are exposed on
the lamnate film Thus, I1C cards of thg follow ng structure intended to

m ni mze conponent unevennesses on the cards have been devel oped. The IC
cards 120, as shown in Fig. 6, fundanentally conprise a nount substrate 12
of a synt hetuah reesiaadd |imskE)X isuchirasa ardadlen of npoh yeedybenent er epht hal at e,
and - 8 NO V 2002 3 transm ssion/reception coils 102 for transmtting
and recei viaxydmpt /poutqaisovavel & gnads  antb aapacot of sphi®4anad bhepaur f ace
of the mount substrate 12. The nmount substrate 12 has device holes 114

wher ei n i ntaegrdait etk 16 Ate Ui dcsin (ddaved Pisgn D 6costgdi: asysen congdugsor nmenory,
for information storage and processing are fitted. Copper foil circuits 108

for wring mand ek t edraacid€dlidgodetvecirgonpeaenss BE€omtHEK to the
nount substrate 12 through an adhesive |ayer 112. Both surface Sides of the

nount  substyate; dide A 8, QURId Al Sk Mcéﬁeﬁ@@ﬁ@ﬁé@%n%fhi&ﬁ@h@?te films |10
having a thermal adhesive layer 109. However, with respect to he I C cards

of this structiigny there &3ddd e F1&ad s, h&@r@@&ﬁ@mtma spevenpegses of
conmponent s such as transm ssion/reception coils 102, capacitors 104, IC

chi ps 106 qﬁ%kpoigpﬁgr[{aogilorpiggdgé%gf% {9 ring are exposed on the
surfaces of the amnate filnms 110. erefore, in the event of printing a

company. name or ST LAl UL AN.ON LA Sy T AEEac [ bvd 1 hTALORE Lo use

conventional printers. Special printers such as an ink | must be

enployed. FUIIAGRLe 4 4 NSV ed ¢ Ineyennesses O8inf £ Plm such as

a film of polyethylene terephthalate with circuits with
the use of a copper foil, a silver paste or the like,
subsequently superimposing IC chips, capacitors, antenna
coils, etc. on the circuits, and covering the circuit
side of the substrate with a laminate film having on its
one side a heat sensitive or pressure sensitive adhesive
layer.

However, these IC cards have a drawback in that
unevennesses of components such as IC chips and
capacitors are exposed on the laminate film.

Thus, IC cards of the following structure intended
to minimize component unevennesses on the cards have been
developed.

The IC cards 120, as shown in Fig. 6, fundamentally
comprise a mount substrate 12 of a synthetic resin film

100 such as a film of polyethylene terephthalate, and



exanple, 1C chi.ps are exposed on IC card surfaces, there is such dﬁ 22002
that I C chtps and ot her conponents are - 8 N OV 2002 4 damaged b xgg

on the unevennesses when the I C cards are placed in a bag or the |ike and
carried. As a result, reading of read information cannot be perforned.

Still further, it is needed to disenable recognition of the presence of
conponents such as I1C chips in the IC ¢ards for the purpose of prohibiting
alteration of information stored in the I1C cards. DI SCLOSURE OF THE

| NVENTI ON tRahbR$EsEbhoueBlarGes, ddiliss 1 aRjecirbfsdhe iesamd invention
to provide a process for producing cards, which can avoid exposure, on card

surface, ofeHREVEARESHLS t0HuEPURONARIS sSUG 18S drfd s i CaPAC §prenand
antenna coils nounted or formed on a nount substrate. The present invention

has been npde W tRadeVieWrhewaldndt tigymnic Of1 2 he rakoye probl ems and
obj ect. The process for producing cards according to the present invention

conpri ses X Nt4i.N Sy, ,f i E and
CURsRHERE, 20 R (e g ST Sl

si mul t aneou ng a pair of sheet ace sides of the

nount substr | h & . ngrnd h - i s 1nterposed

bet ween th%aggﬁ%kgf§g%e§%l§%2bgf§% %ﬁ¥&g%ﬁﬁ§§¥i§§ﬁ§?§€§£;éé?%ﬁ§édhesive in
fluid condition betwe a of the surfaces of the nmount, substrate and the
sheet nenbgrgroﬁﬁggirpg%{iﬁglr %?S;raé:’r?d arné%llﬂratclensgae{l%i%s ean]%(‘:llggtbee(%l'\/veen the pair

d

of sheet nbers i.nto a.constan paci ng .and har deni the adhesive. By
virtue ofnﬁﬁpgeﬁrggé sflfﬁ§l§ﬁebg%n3§§éslﬁPj§b Eﬂ%ﬁééﬁ 'SUh’HL 1 C chips,

capaci tors _and antenn
P c?rcu?ts ge%ween components are stuck to the mount

substrate 12 through an adhesive layer 112. Both surface
sides of the mount substrate 12 are overlaid, by hot
laminating, with laminate films 110 having a thermal
adhesive layer 109.

However, with respect to the IC cards of this
structure, there still remains the problem that
unevennesses of components such as transmission/reception
coils 102, capacitors 104, IC chips 106 and copper foil
circuits 108 for wiring are exposed on the surfaces of
the laminate films 110. Therefore, in the event of
printing a company name or other information on a card
surface, it is difficult to use conventional printers.
Special printers such as an ink jet printer must be
employed.

Further, in the event that unevennesses of, for
example, IC chips are exposed on IC card surfaces, there

is such a danger that IC chips and other components are



coils, mounted.or forned on a nount substrate are absorbed by thq_gdsﬁjygznoz
in fluid condition, and their exposure on the card surfaces can be“a "
Therefore, a conpany nane or other information can be printed on a card
surface by the use of conventional printers w thout the need to enpl oy
special printers such as an ink jet pripter Further, even when the IC cards
are placed in a bag or the like and carfied, no inpact would be exerted on
conponents such as I C chips. Thus, the conponents are protected, and

damagi ng olyai@d L iparidipLan be avoi dedhemhddsed ULEET thd hec prgsggce of
conponents such as I'C chips in the I C cards cannot be recognized from

outside, sq/hal; alderation,of bpforaai|pd siQredriNedhe AL cardy, can be
prevented. In the process for  producing cards according to the present

i nventi on, r%%%iQTg_ tcl(;@~xf@alg\/ AleSHRSL 1 JRNDSLS Prﬁé%épltlé{nﬁ@c‘i‘?i sts of a

rel ease sheet. 2002 6 As a result, an adhesive |ayer can be

exposed by Stripaing UM gl ease, sheeto Lagi the prodused L. satgds, jand the

| C cards can be stu exanp a surface of corruga car dboard

box throug e hesi S tactlessy e, | abel.s. Thus,
the IC cargg;ggﬁzEg%%%grggég§i%gTégy?%?%r%% io%gngﬁagg%%%tlég#h%hgéicaI

di stributi on system ar detherl i kéa.o rgov%it\l/\@lt haigesgegtortlothe process for
produci ng cards accor |nd9%op?%e pre%ent Pnvention, STt 19 preferred that at
| east one af hqgr.nenbergcconsist of a rel ease sheet, and that

h i f
t he proces&qéﬂ{%éggéﬂﬁﬁﬁ$§% thd §PepECof2E¢¥1 ppi ng the rel ease sheet from

the nmount substrate after the hardening of the adhesive; and sticking a
| am nat e sheet nenber onto adhesive |ayer surface exposed as a result of
the stripping of the release sheet. In this process, an adhesive |ayer can

be forned It R Lo THBuRYVENbEPY at e i n advance by the use of rel ease

sheet, and thereafter a |l am nate sheet nenber suitable for |am nating can
be stuck thereby'® -h9+ notrtURTERTTeT . 1 BRHEFPDEZCRF P71 TN &8 THE DRAW NG

present invention to provide a process for producing
cards, which can avoid exposure, on card surface, of
unevennesses of components such as IC chips, capacitors
and antenna coils mounted or formed on a mount substrate.

The present invention has been made with a view
toward attainment of the above problems and object. The
process for producing cards according to the present
invention comprises the steps of:

continuously feeding a mount substrate and
simultaneously feeding a pair of sheet members on both
surface sides of the mount substrate in such a manner
that the mount substrate is interposed between the pair

of sheet members;



-- 0PJ OV 2002 Fig. 1is a schematic diagramshowi ng the first gr@aﬂwgfooz
of the process for producing cards according to the present inventi‘on, g

2 is a schematic diagram showi ng a sheet spacing regulator for use in the
process for producing cards according to the present invention; Fig. 3 is a
partial enlarged sectional view of an IC card obtained by the first

enbodi nent of the process for producing cards according to the present
invention; Fig. 4 is a partial enlarged sectional view of an IC card

obt ai ned by another, enbodi nent of the process for, producing cards accordi ng
to the present iRAEHI%A"T B esIYves 1 ddferhiGC i ‘hrﬁ%tﬁg%ﬁ'hge‘f% second

enbodi nent of the process for producing cards accordi ng?to t he present
§ o

i nvent i on; 4ndhs ¢V 455 Yarthiea M Gy e @ewtekonvent i onal
| C card. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Enbodi nents of the
present i nWEMAeN WIS G BELFdstriBEH with reference to the appended

drawings. Fig. 1 is a schematic diagramshow ng the first enbodi ment of the
process for prodif&igtidayds abdedradidry bed weea amiy mfemheomt - 0 1~ ~!
2002 s Referring to Fig. 1, nuneral 10 generally denotes an apparatus for
produci ng e itrHe pr esErtdmyeandomy hereilmafderinefeieed to sinply as
"cards"). A nount substrate 12 on which the sanme |IC chips, capacitors,
ant enna coiddesiiveuits, etc. are forned or superinposed, as in the
conventional structure of Fig. 6, is fed froma delivery roll 14 via a
guide roll 13. Ayaiirtofe shedthirenmbercesamplbhea olresvelifiedBe aaret provi ded on
both right and left surface sides of the nount substrate 12. Sheet nenbers
20, 22 are gegpecinteel ysddd &9 am tdiel sheetapmniiesr s uppd yamiodhsa 16,

coils, mounted or formed on a mount substrate are

absorbed by the adhesive in fluid condition, and their

exposure on the card surfaces can be avoided.

Therefore, a company name or other information can

be printed on a card surface by the use of conventional

printers without the need to employ special printers such

as an ink jet printer. Further, even when the IC cards

are placed in a bag or the like and carried, no impact

would be exerted on components such as IC chips. Thus,

the components are protected, and damaging of the IC

cards can be avoided. Still further, the presence of

components such as IC chips in the IC cards cannot be

recognized from outside, so that alteration of

information stored in the IC cards can be prevented.

In the process for producing cards according to the

present invention, one of the pair of sheet members

preferably consists of a release sheet.



18 via a pair of guide rolls 24, 26. Sheets of synthetic resins sggqﬂ@zlzooz
pol yet hyl ene terephthal ate and pol ycarbonate are preferably used™

sheet nenbers 20, 22. Fromthe viewpoint of printability and prohibition of
recognition of, conponents such as IC chips, it is preferred that the sheet
menbers 20, 22 be conposed of, for exanple, a white or otherw se col ored
resin. It is also preferred that the thickness thereof should be in the
range of 30 to 200 Vim The sheet nenbers 20, 22 are not |limted to the
above synthetic resin sheet, and can naturally be conposed of papers such
as an i npregnat é papsrswnd, arsyadives ice phpeer Fanthereopesed hey | at er
ment i oned rel ease sheets (obtai ned by coating one surface side of, for
exanpl e, a stynifeing the reléase ~she@002rOmr elsé npsheetedr I@ncanpsegnat ed
paper with a rel ease treatnent agent such as a silicone resin). The feeding
speed of thenghees TEnberds 20an 22ef sonck heoshéet arameresuppbyrroetks 16, 18
is synchronized with the feeding speed of the nount substrate 12 fromthe
nmount substéateodehdyesy ¢oFibddrd Thexf eedbngh speedeksosetl faheshioe
exanple, 5to 20 mMmn. Further, an adhesive in fluid condition 28, 30 is
fed over resppstiyne Sonifacese29A yg2ATOf 14belsheethunhais RO, c2244el i vered
fromthe sheet nmenber supply rolls 16, 18 through adhesive supply neans 32,

35 such as &ig woahelbivEd Tidi e8e DhESFmbBCoAPREhEGEMOAL Of ot he adhesive in
fluid condition 28, 30 over the respective surfaces 20A, 22A of the sheet

nmenmbers 20, 2251 Ehe gheeti PRIV Ss¢fcer2anfer B4i dede by neans of a pair of
guide rolls 24, 26 so that the nount substrate 12 is interposed between the

sheet nenbers ZQMoggb@@Q 5@1€@a£e§§§c§p@89§hQ95£8@QsQYfQPtﬁrégﬁéﬂﬁﬁ si des
of the nmount substrate 12 and the sheet nenbers 20, 22 are filled with the

adhesi ve 28, gas éé&@?&gn%tbs @HQe§k¥§eh@ ihUéHtEQHd'itoﬂszEeEéﬁrbé not

particularly Iimted ng as the adhesive has fluidity before hardening

but, af ter Prgdent ngecxhohbt Scadfer gnce apds &éekhéﬁéé; obpeLt aghestves

conposed of or exanp , a po n resin (such as po yet ene -

-V 2F82 10 £e§éﬂe%£ £¥8£°p¥h h5€5 Rl 098L¥e§£?£h£?5&8mé‘?93é vinyl

acetate resin; esi ves enab e b 1 oni z

the steps of stripping the release sheet from the mount
substrate after the hardening of the adhesive; and
sticking a laminate sheet member onto adhesive layer
surface exposed as a result of the stripping of the
release sheet.

In this process, an adhesive layer can be formed on
a surface of mount substrate in advance by the use of
release sheet, and thereafter a laminate sheet member
suitable for laminating can be stuck thereby to the mount

substrate.

BRIEEF DESCRIPTION OF THE DRAWING



radi ation such .as ultraviolet |ight or electron beans, conposed of ﬁ%L
exanpl e, a-urethane acrylate resin and a pol yester acryl ate resiﬁ'g '% 2002
preferably used. In the enbodinment of Fig. |, a hot nelt adhesive is

enpl oyed as the adhesive 28, 30. The feeding rate of adhesive 28, 30 is
controlled in conformty with the desired thickness and sheet feed speed.
The gap between the guide rolls 24, 267 although not particularly limted,
ranges frommllinmeters to centinmeters, preferably, for exanple, 5 Mmto 5
cm After the spaces _defined by both surface si des of the nount substrate
12 and the sheeglﬂenﬁeﬁ§ QoscéﬁméFéCf?PPQHaﬁhFﬁoﬁﬁégaﬁﬁésﬁﬁésﬁs 30, the
nount substrate 12 overlaid through the adhesive 28, 30 with the sheet
nmenmber s 20empod P@eﬁ§s§§dtpﬁrBﬁﬁﬁeéssﬁéétp§6§€@ﬁ@9kéﬁﬁp§téFC@§d§6KIhat t he
di stance between the sheet nenbers 20, 22 is regulated into a constant

spaci ng. ThPstBén@Féﬁ?n§pa@Nﬁ@t&PPalned by the regul ation, although
dependi ng on the card thickness, is preferably set so that unevennesses of
conponents suchfFas-1& éﬁiBsS@éﬁmbéi&b§éﬁ§é@ma@@0@éame@ bheehe adhesive 28,
30. In this enbodi ment, the sheet spacing regulator 33 conprises three

pai rs of repakangomegollagsoredolr paier in the proogssodorlprodusiisiy ng of

regul ation rolls 34, 36 disposed right and |left wwth a gap, arranged so

t hat t he gepsdar ecgpadiuall yor ¢dnel tredeintt dnivieetdemst ant spaci ng. Al t hough
three pairs of regulation rolls are enployed in this enbodi nent, the sheet
spaci ng regul at 819333cas mapardliky eodsirges ckchipaial ofiewegul atni AT rol | s,
two pairs of regulation rolls, or nore pairs of regulation rolls. Further,
al t hough pairsl obthegeldabiyortheolflis s34 enPoddineposed ntihghp rakne slsefiorar e

enpl oyed in this enbodi mrent, as shown in Fig. 2, the sheet spacing
regul at or B3odar ingsicaad sCaricxidioly aopahe @frasegit dinventpbat;es 38, 40
whose gap is gradually regulated into the constant spacing. In the use of a
hot nmelt adhesi veg.t he iadhepare iSUPRNY afR@RIS s3It idnatlhkaegh otrthe nsheet
spacing regul ator 33 nust be warned in order to maintain the fluid

condi ti on. cArbebbliche neegwyatdndt hefr e odiisieanc e hethwegiokthes for

producing cards according to the present invention;
Fig. 5 is a schematic diagram showing the second
embodiment of the process for producing cards according
to the present invention; and
Fig. 6 is a partial enlarged sectional view of

conventional IC card.

BEST MODE FKFOR CARRYING OUT THE INVENTION

Embodiments of the present invention will now be
described with reference to the appended drawings.

Fig. 1 is a schematic diagram showing the first
embodiment of the process for producing cards according

to the present invention.



sheet nmenbers 20, 22 into the constant spacing, the nount substra.tga Ng\/ 2002
overlaid through the adhesive 28, 30 with the sheet nenbers 20, 227is
passed through a first cooler 49 and a second cooler 48 so that the
adhesive 28, 30 is hardened. Although coolers of the air cooling or water
cooling systemcan be used as the coolers 44, 48, the use thereof - 8N
OV Q02 12 can be avoided in the event 8that natural cooling is
satisfactory. Thereafter, the nount substrate 12 overlaid through the
adhesive 28, 30 with the sheet nenbers 20, 22 is subjected to punching into
| C card confi guratfieeit ibyy mRamsoaf 19 canRUNall REENE1a8, Gieriex & heggby
obtain IC cards 69 as a final product. The rest after the punching is wound
round a takepurateld @& pAsdudiesldardL garnde basshowhddntign 3 are
obtained (like nunerals are enployed for |ike constituent nenbers through
the I C car d$c0fe it drre s&itte v v td Qi nhidy the convgnty onal 1C cards, this
being true hereinafter). In this enbodinent, as showmn in Fig. 4, one of the

pai r of sheet mmaey$ 2Qurad dssheaty MG 20 dHe Hdhe 4c ¢ he, conposed of
a release sheet. In this instance, after card is forned, an adhesive | ayer

can be expesed Oy Sid| R A8l £a%8 shpels Fram the-draduced LE cards,

so that the 'C cards can be stuck to, for exanple, a surface of corrugated

car dboar d_how & rgyal. 4 e, £xnosad. aNRAIMS JAYers @3,d G Aa08 S Jhug, the 1C

cards can be‘uti rmat on managenent for physica

di stributi g%l %rs# ef(}%ﬁda the il g &5 asc(ﬂ?iget [NoRte | am showi ng the

second enb he process for producing c according to the

present inventign. _. - 00 Th onsti.t.uti thereof is
fundanental |y t%’e Earre O;%s l\ét}}%a\éttzﬁe%ﬁ]% fslui)ﬁclyer%)olc}isrrel(rﬁ]’. ]ll}alekaerer ef erence
nuneral s are errpol oy

en edrl fborthl irkie hctonastci tuents l}rgg ocueghs%pee fi st enbodi ment
and the seddid Enboditent’; ' dnd? reperfl tion of" 'det Al 1% e&p?énalf‘?on IS
avoi ded. mount substrate 12. Sheet members 20, 22 are
respectively fed from the sheet member supply rolls 16,
18 via a pair of guide rolls 24, 26.
Sheets of synthetic resins such as polyethylene
terephthalate and polycarbonate are preferably used as
the sheet members 20, 22. From the viewpoint of
printability and prohibition of recognition of components
such as IC chips, it is preferred that the sheet members
20, 22 be composed of, for example, a white or otherwise
colored resin. It is also preferred that the thickness
thereof should be in the range of 30 to 200 pm. The
sheet members 20, 22 are not limited to the above
synthetic resin sheet, and can naturally be composed of
papers such as an impregnated paper and a synthetic papér.

Furthermore, the later mentioned release sheets {obtained

by coating one surface side of, for example, a synthetic



In this enbodi ment, release sheets 21, 23 as sheet nembers 20, 22-&r &0V 2002
respectively fed fromsheet nenber supply rolls 16, 18 via a pair of guide
roils 24, 26. The rel ease sheets 21, 23 delivered fromthe sheet nenber
supply rolls 16, 18 have respective rel ease treated surfaces 21A, 23A. An
adhesive in fluid condition 28, 30, such as an adhesi ve hardenabl e by
ionizing radiation, for exanple, ultrawolet light, is fed over the

rel ease-treated surfaces 21A, 23A through adhesive supply nmeans 32, 35 such
as die coaters or Tdies. The distance between the rel ease sheets 21, 23 is
regul at ed imtsdra sterst @t agpacipgedna taed pegie rspadimg regidaateor 33.
Thereafter, the nount substrate 12 overlaid through the adhesive 28, 30

wi th the reamaseamasheeig 2], suh i passiad ddireougdsian)first ul travi ol et
irradiator 42. Thus, the adhesive 28, 30 is irradiated with ultraviol et
light with the rreulfeddialy tdpecatdhasitte: 2head0 nictn el i0,naxd | dwar dened
into a sem hardened form The nount substrate 12 overlaid through the
adhesi ve 2&he sheetNn@nb2302ukh130 st tihe, red easeswhasticn idled 23idis cool ed
by neans of a first cooler 44 so as to renove any reaction heat generated

by the preliHd nadanhay dgidig.o FWHdekourdf tRIbd e o0l d ng-dy vmans of the
first cooler 44, the nmount substrate 12 overlaid through the adhesive 28,

30 with thedgleaasmsheats d&h i’y SrPassed Fh‘%@uglée%i%%?@%@ew tiavi ol et
irradi ator 46. Thus, the adhesive 28, 30 is irradiated with ultraviol et

light with dhe gesuldst hataddie adhasi vy 28in3P. s hardened. Thereafter, the
nmount substrate 12 overlaid through the adhesive 28, 30 wth the rel ease

sheets 21, 23 i s:pagled by, nRans,ofo & S9o0nd: cORlEre 4 9 2%d 9 4 emove any

reaction heat generated by the ning. T raviolet ‘irradiation in

o stages 198 AASOSNLoAN S UBAL NN LNata 101 A Shige, 15 ef fective

in preventing t wavil war page and unevenness occurrence of adhesive

I d ; i It i d that th

L Ty of et TREHA 1Y O (Re T P Ui e el Gl "D co°
h h hes) ' L. ' har d | 1 hard d

Form on R Bt Rere naka. el ST TSGR Sae Sodphar 287 0or

ul travi ol et iéradiator 46

die coaters or 4§hies.

After the application of the adhesive in fluid
condition 28, 30 over the respective surfa;es 20A, 22A of
the sheet members 20, 22, the sheet members 20, 22 are
guided by means of a pair of gquide rolls 24, 26 so that
the mount substrate 12 is interposed between the sheet
members 20, 22 and so that the spaces defined by both
surface sides of the mount substrate 12 and the sheet
members 20, 22 are filled with the adhesive 28, 30.

Although the.adhesive in fluid condition for use 1is
not particularly limited as long as the adhesive has
fluidity before hardening but, after hardening, exhibits
adherence and stickiness. Hot melt adhesives composed of,

for example, a polyolefin resin {(such as polyethylene



preferably so set that the adhesive 28, 30 is conpletely hardened.g h%}@’?ﬂﬂz
0 ~! 200?_-is Wen the reaction heat is slight depending on the type
adhesive, it is not necessary to provide coolers. Al though the adhesive 28,
30 is irradiated with ultraviolet in two stages in this enbodi nent, the
ultraviolet irradiation can naturally be perforned in three or nore stages,
or a single stage. In this enbodi nent, fgecause the adhesive 28, 30 nust be
har dened t hrough the rel ease sheets 21, 23, the rel ease sheets 21, 23 are
preferably selected fromanong filns of transparent resins perneable for

ul travi ol et%e%uerpés%bmé@w?@ﬁ@ repépht hal BPévandeporgeéarbendt & Al t hough
the thickness of release sheet is not particularly limted, fromthe

Vi ewpoi nt d%i%Y¥eﬁ@@ha%%drﬁ$h@hsﬁbﬁaﬁdg?ébV?ﬁtVﬁfﬁ?nﬁ§lﬁréVeﬁpéézﬂﬁ®m t he
rel ease sheet have a thickness of 20 to I50 Vim After the hardening of
adhesi ve 28;adriahdnrewevaisoil haadénilng Aéabti om kRéactrohebeeméase sheets
21, 23 stuck on both surface sides of the nmount substrate 12 are stripped
by neans ofcaupasedobfst foppergmgliedear ckkshbhe B8ryddtwourdinoand & pair
of take-up rolls 50, 52. After the release sheets 21, 23 are stripped off,

| am nat e sheelgesS8er6dcaybatedrésdm aapabe pfelfamhbdlyeushdet nenber supply
rolls 54, 56 to a gap between a pair of pressure bonding rolls 62, 64. As a
result, the | am hatehe emBodli@®nR002 Lhgsheeta h8tr mOlar edskuiket ast he
nount substrate 12 by virtue of the adherence of the adhesive 28, 30. In
this enbodi employadvasi ehy alihebgets2encBodi ng the same sheets as the above
sheet nenbers 20, 22 can be used as the | am nate sheets 58, 60. After the
sticking of the Tera nateisfechte58f B8hebheemunt 3subst eaherd21everhai d

t hrough the adhesive 28, 30 with the | am nate sheets 58, 60 is subjected to
punching i néenté&r@atyd «obhi gHeatiben By WBaAR%kneksaagdr énpyncliceg devi ce 67
to thereby obtain IC cards 69 as a final product. The rest after the

punching issyesad roudndyap tiskeaddh ohd §%ide rolls 24, 26, although

not particularly limited, ranges from millimeters to
centimeters, preferably, for example, 5 mm to 5 cm.

After the spaces defined by both surface sides of
the mount substrate 12 and the sheet members 20, 22 are
filled with the adhesive 28, 30, the mount substrate 12
overlaid through the adhesive 28, 30 with the sheet
members 20, 22 is passed through a sheet spacing
regulator 33 so that the distance between the sheet
members 20, 22 is requlated into a constant spacing.
This constant spacing attained by the regulation,
although depending on the card thickness, is preferably
set so that unevennesses of components such as IC chips
can be absorbed and sealed by the adhesive 28, 30.

In this embodiment, the sheet spacing requlator 33

comprises three pairs of regulation rolls, each pair



As a result, ICcards 1 as shown in Fig. 3 are obtained. In this BSB&?Q
enbodi nent; the cards can be produced by sticking the |lam nate sh fZQBZ
t he hardeni ng of adhesive | ayers on both surface sides of the nount
substrate 2. Therefore, in this enbodinment, |am nate sheets whi ch cannot

be easily brought into direct contact with the adhesive in fluid condition
or lam nate sheets conposed of uItraviqhet-inperneable papers or col ored
films can be used. In this enbodinment as well, in the same nanner as in the
first enbodiment, a rel ease sheet can be used as one of the |am nate sheets
58, 60, or ®jddiertiafqg tde reyevseion- rolNs03¥, 230121 spbeetisr2dht23nean be

| eft unstripped wi thout performng |am nation at one side. In such an
instance, thesaneH G cgsds asrhfgElgso9tRan brepgsoducade Whhahagaw be

stuck to, for exanple, a surface of corrugated cardboard box as |IC| abels.

Thus, the LGfardsgambs uhel E8R9chAtt BEabDhG! Matli b Rnagerent for
physi cal distribution systemand the Like. The above descri bes enbodi nents

of the present, d nyentdon .whbchrHoYeVEEei BnpP b hi EhenBeaRfeRlc the
pr esent iné%ﬁfion. For@%x%nple,ralthougﬁ tﬂg g%%%e enboéineﬂts reﬁgfé to a

vertical ly a{d anged Sé’ﬁéc‘?mx%]t PeqRi g8Ept 3§”¥§HtBQE‘%PQPLgLégag‘is%Bp'oifEd by a

hori zontal | y arranged syste Farther, although the sa esive resin was

empl oyed i n, the adhiesive, 28130 LB11 e aROVELeABOdEMRRE S: afk bherent J ypes

of adhesive resins can be appli erein. urt € cards dre not

car o- shaped progeie Bhtet® oF CURIRT -SlnLETar os ‘L Savr Sari

card-shapeé)pro subs S uneven surfaces. EFFECT

OF THE I NVENTION I n the prpcess f pr,oducing. cards .accarding to the
present inJ%%%?%ﬁ?Ptﬁ%gﬂg%géﬁﬂegggéso?260%%0%%% g?egughgég F%dc§F5§,
capaci tors and antenna coiI§higngggggiggngorggds n.a ggug& sugstk%te are
absor bed by the" Wh@EFTel ™ ’ g. <, the

sheet spacing regulator 33 can instead consist of a pair
of regulation plates 38, 40 whose gap is gradually
regulated into the constant spacing.

In the use of a hot melt adhesive, the adhesive
supply means 32, 35 through the sheet spacing regulator
33 must be warmed in order to maintain the fluid
condition.

After the regulation of the distance between the
sheet members 20, 22 into the constant spacing, the mount
substrate 12 overlaid through the adhesive 28, 30 with
the sheet members 20, 22 is passed through a first cooler
44 and a second cocoler 48 so that the adhesive 28, 30 is
hardened.

Although coolers of the air cooling or water cooling

system can be used as the coolers 44, 48, the use thereof



- 8 NO~ 2002 ~s in fluid condition, and their exposure on the car

surfaces can be avoided. Therefore, a conpany nane or ot her infor“ngtNQchQzuoz
be printed on a card surface by the use of conventional printers wthout
the need to enploy special printers such as an ink jet printer. Further,
even when the IC cards are placed in a bag or the like and carried, no

i npact woul d be exerted on conponents ﬁﬁch as | C chips. Thus, the
conponents are protected, and damagi ng 0f the I C cards can be avoi ded.

Still further, the presence of conponents such as IC chips in the IC cards
cannot be regeopezedofdem out shdeevent t hiabkt ahbenakl 08061 1ihgf @smation stored
in the I C cards can be prevented. 8 Nov 2002 19 CLAIMS 1. A process for
produci ng casdssrgeppr{sing the steps of: continuously feeding a nount
substrate and sinultaneously feeding a pair of sheet menbers on both

surface Sides_0fT$@§e£PH@£,SﬁﬁétﬁééﬁtiQu@ggbaﬁenﬁﬁngﬁekbéidtQﬁrgﬁﬂﬂt
substrate is interposed between the pair of sheet nenbers; feeding an

adhesi ve incfiluidneondithon 89 Lhensprfacg-0f Lbfnspeebonegbers; and
regul ating a di stance between the pair of sheet nmenbers into a constant

spaci ng a”dsx'}ﬁﬁgé%ﬁgt hﬁﬁgggﬁgé@npé{ EBtSEPQ%?gEEQﬁEHggﬁB BAPRLLALE

bet ween the surfaces o t menbers on esive are fed. 2.

b e

consists of a release rocess as ¢ wher ei n

at | east onggof _the ' t ers..consi sts .of a rel ease, sheet, and
whi ch furthg? %8n%rf§§éitﬁgoépggé gﬁ??s%??%uéfﬁf{rﬁP? %ﬁé&f% ett fromthe
nmount substratgdafgga the hardening, of -the adhesive; and 1 8 Nov 2002 20
sticking a V3rthat 8 sﬁeet renber on%o adhesi ve | ayer surface exposed as a

result of the sta%p in se. sheet, 4. TheFP&ocgsgrgs clainmed in

h |
claim1, wherein®th ﬁgéﬁiﬁgefﬁégaggﬁ thds shown in

obtained (like numerals are employed for like constituent
members through the IC cards of the present invention and
the conventional IC cards, this being true hereinafter).

In this embodiment, as shown in Fig. 4, one of the
pair of sheet members 20, 22 (sheet member 20 in Fig. 4)
can be composed of a release sheet. 1In this instance,
after card is formed, an adhesive layer can be exposed by
stripping the release sheet from the produced IC cards,
so that the IC cards can be stuck to, for example, a
surface of corrugated cardboard box through the exposed
adhesive layer as IC labels. Thus, the IC cards can be
utilized in the information management for physical
distribution system and the like.

Fig. 5 is a schematic diagram showing the second
embodiment of the process for producing cards according

to the present invention.
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sheets 21, 23 is passed through a first ultraviolet

irradiator 42. Thus, the adhesive 28, 30 is irradiated
with ultraviolet light with the result that the adhesive
28, 30 is preliminarily hardened into a semihardened form.

The mount substrate 12 overlaid through the adhesive 28,
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generated by the preliminary hardening.

Further, after the cooling by means of the first
cooler 44, the mount substrate 12 overlaid through the
adhesive 28, 30 with the release sheets 21, 23 is passed
through a second ultraviolet irradiator 46. Thus, the
adhesive 28, 30 is irradiated with ultraviolet light with
the result that the adhesive 28, 30 is hardened.
Thereafter, the mount substrate 12 overlaid through the
adhesive 28, 30 with the release sheets 21, 23 is cooled
by means of a second cooler 48 so as to remove any
reaction heat generated by the hardening.

The ultraviolet irradiation in two stages for
hardening, as compared with that in one stage, is
effective in preventing the waving, warpage and
unevenness occurrence of adhesive layers and sheet
members caused by reaction heat.

It is preferred that the ultraviolet intensity of
the first ultraviolet irradiator 42 should be so set that
the adhesive 28, 30 is preliminarily hardened into a
semihardened form. On the other hand, the ultraviolet
intensity of the second ultraviolet irradiator 46 is
preferably so set that the adhesive 28, 30 is completely

hardened.
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ultravicolet in two stages in this embodiment, the
ultraviolet irradiation can naturally be performed in
three or more stages, or a single stage.

In this embodiment, because the adhesive 28, 30 must
be hardened through the release sheets 21, 23, the
release sheets 21, 23 are preferably selected from among
films of transparent resins permeable for ultraviolet,
such as polyethylene terephthalate and polycarbonate.
Although the thickness of release sheet is not
particularly limited, from the viewpoint of strength and
dimensional stability, it is preferred that the release
sheet have a thickness of 20 to 150 pm.

After the hardening of adhesive 28, 30 and removal
of hardening reaction heat, the release sheets 21, 23
stuck on both surface sides of the mount substrate 12 are
stripped by means of a pair of stripping guide rolls 51,
53 and wound round a pair of take-up rolls 50, 52. After
the release sheets 21, 23 are stripped off, laminate
sheets 58, 60 are fed from a pair of laminate sheet
member supply rolls 54, 56 to a gap between a pair of

pressure bonding rolls 62, 64. As a result, the laminate
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After the sticking of the laminate sheets 58, 60,
the mount substrate 12 overlaid through the adhesive 28,
30 with the laminate sheets 58, 60 is subjected to
punching into IC card configuration by means of a card
punching device 67 to thereby obtain IC cards 69 as a
final product. The rest after the punching is wound
round a take-up roll 65.

As a result, IC cards 1 as shown in Fig. 3 are
obtained.

In this second embodiment, the cards can be produced
by sticking the laminate sheets after the hardening of
adhesive layers on both surface sides of the mount
substrate 12. Therefore, in this embodiment, laminate
sheets which cannot be easily brought into direct contact
with the adhesive in fluid condition or laminate sheets
composed of ultraviolet-impermeable papers or colored
films can be used.

In this embodiment as well, in the same manner as in
the first embodiment, a release sheet can be used as one

of the laminate sheets 58, 60, or either of the release
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labels. Thus, the IC cards can be utilized in the
information management for physical distribution system
and the like.

The above describes embodiments of the present
invention, which however in no way limit the scope of the
present invention. For example, although the above
embodiments relate to a vertically arranged system, the
present invention can also be applied by a horizontally
arranged system. Further, although the same adhesive
resin was employed in the adhesive 28, 30 in the above
embodiments, different types of adhesive resins can be
applied therein. Still further, the cards are not
limited to IC cards, and the present invention can be
applied for card-shaped products based on mount

substrates with uneven surfaces.

EFFECT OF THE INVENTION

In the process for producing cards according to the
present invention, the unevennesses of components, such
as IC chips, capacitors and antenna coils, mounted or

formed on a mount substrate are absorbed by the adhesive



AAAXAAAAXY: /10, 10%4| & ()- 10%}| & ()-f10% & ()- @

1094 & ()-y¥10%] & () - &10%| & ()-3 10ABSBBBB, CdE:/ 10 10%| & ()- 1008 NQY-2002
1094 & ()- 1094 & ()-10%}| & ()-10%}| & () -, CeCCCC' DRDAE: / 10

'Y10%4| & () - 0% & () -

#710%1| & ()-!10%| & ()- GLO%}| & () - 10%}| & () - RODDDEGE} EAE: / 10

3810%4| & ()-1@0%H & ()-/ 10| & ()- -tL0% & ()-+10%| & ()-)

109} & () - } EEEEEEEFFbC 1010% U& () - S&310% U& ()-F 104| 104]

104| 910%}| & () - 710%| & () - 510%¢| & () - F>FXFFFGGJEbC 10mL0% U&' () - 10%

U& () -s10%;W& durid Aa & dn - Fand 098 &8 (dzpodi® W (dn&@4Clyl I dEDC 10+@
10% U& ()-)10% U&' ()- '310% U& ()-10% U& ()-F10% U& ()- f10%
u& ()-11 %]M:éarg-ooy avoided.

Therefore, a company name or other information can
be printed on a card surface by the use of conventional
printers without the need to employ special printers such
as an ink jet printer. Further, even when the IC cards
are placed in a bag or the like and carried, no impact
would be exerted on components such as IC chips. Thus,
the components are protected, and damaging of the IC
cards can be avoided. Still further, the presence of
components such as IC chips in the IC cards cannot be
recognized from outside, so that alteration of

information stored in the IC cards can be prevented.
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10 U . A process for producing cards, comprising the steps of:
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continuously feeding a mount substrate and 5|multaneously feeding a pair of
sheet members on both surface sides of the mount substrate in such a manner that
the mount substrate is interposed between the pair of sheet members;
feeding an adhesive in fluid condition on the surface of the sheet members;
and
regulating a distance between the pair of sheet members into a constant

spacing and hardening the adhesive by interposing the mount substrate between

the surfaces of the sheet members on which the adhesive are fed.

2. The process as claimed in claim 1, wherein one of the pair of sheet members

consists of a release sheet.

3. The process as claimed in claim 1, wherein at least one of the pair of sheet
members consists of a release sheet, and which further comprises the steps of:
stripping the release sheet from the mount substrate after the hardening of

the adhesive; and
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