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The present invention relates to a process for
producing cards. More particularly, the present
invention relates to a process for producing cards, which

P can avoid exposure, on card surface, of unevennesses of
10. 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
15 application technology, thin high-performance IC cards
with large storage capacity are now increasingly employed
for instantaneously carrying out inputs and outputs. for
— _ infofmation storage and processing with external memory
units in the field of personal recognition, managemént of
20 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

25 ~ without the need to carry out.time-consuming operation,



transm ssion and reception even at a given distance 25. without the need to
carry out tinme-consum ng operation, 2 such as card insertion in a reader
installed on an external processor side, for information input and output
as different fromconventional contact-type I1C cards. Therefore,
contactless type IC cards are now becom g 5 mai nstream because of
excel l ent operation efficiency, accuracy in information input and out put
and extrenely high information processing speed. Common IC cards are

obt ai ned by $1£BtasverFdyiAgesnaéonsdnf acg asfdexr subsiabted ofnaagynt heti c
resin filmsuch as 10 a filmof polyethylene terephthalate with circuits
with the useevteanadppepceesbr aidlelvdompagtfomratimn likeyt sudseguentl y
superinposing I C chips, capacitors, antenna coils, etc. on the circuits,
and coveringashdifEecent fgdecohviemds isumeslt ratre: antt-+t wpd ald nat edbi | m havi ng
on its 15 one side a heat sensitive or pressure sensitive adhesive |ayer.
However, theSkek€foardschatacaldsawviapie iIT tdwmids uney aessesSoaingonponent s
such as I C chips and capacitors are exposed on the lamnate film 20 Thus,
| C cards 5of mbénbokkaw bgcausechir exidatlandad oddr 44 i ZEf Conpeagnt

unevennesses on the cards have been
accuracy in information input and output and extremely
high information processing speed.

Common IC cards are obtained by first overlaying one
surface of a substrate of a synthetic resin film such as

10 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

15 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.

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

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

25 100 such as a film of polyethylene terephthalate, and



devel oped. The I C cards 120, as shown in Fig. 6, fundanentally conprise a
nmount substrate 12 of a synthetic resin film 25 100 such as a film of

pol yet hyl ene terephthalate, and 3 transm ssion/reception coils 102 for
transmtting and receiving input/output wave signals and capacitors 104 on
the surface of the nount substrate 12. The nount substrate 12 has device
hol es 114 wherein integrated 5 circuits (1 C chips) 106, such as

sem conductor nenory, for information storage and processing are fitted.
Copper foil teiancuiitss i/ farepi romoec @i byi ded forf eranseaiiteuinis del ween
conponents are stuck to the nmount substrate 12 through an adhesive |ayer

112. Both surdcager ity sirdest Afuther mané Subshiat endi2 cabacavedsaixh4 by, hot
lami nating, with lamnate filnms 110 having a thermal adhesive |ayer 109.

However, witthe espeticd @t Nend Gie@i€lss @bsthhse $bructyeemothere still
remai ns the problemthat 15 unevennesses of conponents such as

transm ssi OR/UHRGERIHON 2 GRld SqdPLe CRPRELTL 91 § Jq%relg qlﬂlt%%rla(&cﬁnd copper
foil ~circuits 108 for wiring are exposed on the surfaces of the |am nate

films 118. 'E¥¥855H§3(ﬂd‘éﬁ%b@WeﬂﬁsOfs@éh”55“9e31%8HH%%¥oQam%ﬂHr§¥her

informati on on a card

for information storage and processing are fitted.
Copper foil circuits 108 for wiring provided to form
circuits between components are stuck to the mount
substrate 12 through an adhesive layer 112. Both surface
10 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
15 unevennesses of components such as transmission/reception
coils 102, capacitors 104, IC chips 106 and copper foil
circuits 108 for wiring are exposed on phe surfaces of
the laminate films 110. Therefore, in the event of
printing a company name or other information on a card
20 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 ére exposed on IC card surfaces, there

25 is such a danger that IC chips and other components are



20 surface, it is difficult to use conventional printers. Special printers
such as an ink jet printer nust be enployed. Further, in the event that
unevennesses of, for exanple, I1C chips are exposed on IC card surfaces,
there 25 is such a danger that I C chips and other conponents are 4

damaged by inpact on the unevennesses whgn the IC cards are placed in a
bag or the like and carried. As a result, reading of read information
cannot be perforned. Still further, it is needed to disenable recognition

5 of the pr Qﬁiﬁﬁl&%e@fbfioiﬁﬁpﬂéﬂt SnSHER asekEneBispes WHdE tHe m@ards-dor the
pur pose of prohibiting alteration of information stored in the |IC cards.

DI SCLOSURE Qi dHE1 ANVENTH ON 404! Brt BeSe1gikeCHREB! @2G8S.ed ! hs anreljact, of
the present invention to provide a process for producing cards, which can

avoi d exposure,qPRqCaEdrsygf %ﬁ%orﬁétlHHe\éﬁﬂﬂ%%s%% o (FUTRRRENT S such as 1C
chi ps, capacitors and antenna coils nmounted or fo ned on a nount

substrate. 15 Thegp f§e9£r£@¥gpt&gn Qaﬁegggg gﬁggfggﬁggie orcﬁﬁggg%ghg

attai nment of the above problens an | ect process
cards anOFQ5Pgtﬁ8 5985858368% Eb%ponents such as IC chips in the IC

cards for the purpose of prohibiting alteration of

information stored in the IC cards.

/
NFap

DISCLOSURE OF THE INVENTION
10 In these circumstances, it is an object of the
present invention to ?rovide a process for producing
cards, which can avoid exposure, on card surface, of
unevennesses of components such as IC chips, qapacitors
and antenna coils mounted or formed on a mount substrate.
15 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
20 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;



i nvention conprises the steps of: continuously feeding a nount substrate
and 20 sinultaneously feeding a pair of sheet nenbers on both surface
sides of the nount substrate in such a manner that the nount substrate is
i nt erposed between the pair of sheet nenbers; 5 feeding an adhesive in
fluid condition between each of the surfaces of the nount substrate and the
sheet nenber opposite thereto; and regubating a di stance between the pair
of sheet 5 nenbers into a constant spacing and hardening the adhesive. By
virtue of this process, the unevennesses of conponents, such as I C chi ps,
capacitors and arftSafhd'9 &t 1adhembire et of | Tb?n%ﬂ“%htéoﬁnﬁﬁﬁw§ﬁﬁéﬁFﬁ¥b are
10 absorbed by the adhesive in fluid condition, and their exposure on the
card surfac&f ddie bradareed Thereperk, SabebhphRy 2RENENSr SRy
information can be printed on a card surface by the use of conventional
printers w tiesten heepredte otkepeby; spedial printers such 15 as an ink jet
printer. Further, even when the IC cards are placed in a bag or the like
and carri ed, noinﬁﬂuiatwwmld dis exee e ebdebveennpbaepts rs@ch s dtC chi ps.

Thus. 5 members into a constant spacing and hardening the
adhesive.

By virtue of this process, the unevennesses of
components, such as IC chips, capacitprs and éntenna
coils, mounted or formed on a mount substrate are

10 absorbed by the adhesive in fluid condition, and their
exposure on the card surfaces can be avoided.

Therefore, a company name or other info;mation can .
be printed on a card surface by the use of conventional
printers without the need to employ special printers such

15 as an ink jet printer. Further, even when the IC cards
are placed in a bag or the like and carried, no impact
_fu% | 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
20 components such as IC chips in the IC cards cannot be
recognized from dutside, 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

25 preferably consists of a release sheet.



t he conponents are protected, and damaging of the IC cards can be avoi ded.
Still further, the presence of 20 conponents such as IC chips in the IC
cards cannot be recognized fromoutside, so that alteration of

information stored in the 1C cards can be prevented. In the process for
produci ng cards according to the present invention, one of the pair of
sheet nenbers 25 preferably consists of & release sheet. 6 As a result, an
adhesi ve | ayer can be exposed by stripping the rel ease sheet fromthe
produced I C cards, and the IC cards can be stuck to, for exanple, a
surface of corrdgatedaatdboatl HIXCThYBUGRYEReCBRpBEeA*XRAREST V¢ 5 | ayer
as contactless -type I1C labels. Thus, the IC cards can be utilized in the
i nf or mat i on stenayemEntt forre bpyse canedr s rppButhenrspdierdandd Geeds ke.
Moreover, with respect to the process for producing cards according to the

present invemd dheilCicapiefeanedde 30uckatoat fPsaskapmpd cof 2t Ivargfai¢e of
sheet nenbers consist of a rel ease sheet, and that the process further
conprise thef stepsugdtad reppiingatdebpsl ehseugheshef pamosled @oinasive
substrate after the hardening of the adhesive; and sticking a |am nate
sheet nefiberlayntn adheshvaect hyes-ifpsuifatebexposethas, atheslft cefrdishe
stripping of the

can be utilized in the information management for

physical distribution system and the like.
/A? Moreover, with respect to the process for producing

cards according to the present invention, it is preferred

10 that at least one of the pair of sheet members consist of

a release sheet, and that the process further comprise

the stepé.of stripping the release sheet from the mount

substrate after the'hardening of the adhesive; and

sticking a laminate sheet member onto adhesive layer

15 surface exposed as a result of the stripping of the

release sheet.
4 } 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

20 suitable for laminating can be stuck thereby to the mount

substrate.

BRIEF DESCRIPTION OF THE DRAWING



rel ease sheet. In this process, an adhesive |ayer can be forned on a
surface of nount substrate in advance by the use of .release sheet, and
thereafter a | am nate sheet nenber 20 suitable for |am nating can be stuck
thereby to the nount substrate. BRI EF DESCRI PTION OF THE DRAWNG 7 Fig. 1
is a schematic di agram show ng the first enbodi nent of the process for
produci ng cards according to the present invention; Fig. 2 is a schematic
di agram showi ng a sheet 5 spacing regul ator for use in the process for
produci ng cards_according to the present inventjon; . 3. is a parti al
enl ar ged sectlongFQV|éwl§faaﬁqW§mQEﬁQiQﬁﬁ%ﬁﬂEdS%QW%%% g@?sﬁlﬁﬁﬁodlnent of
the process for producing cards accordlng to the present invention; 10
Fig. 4 is a®pRePAigenéniodr é%%%?%ﬁ%l‘%Weﬁf%@uﬁh“gcpaégﬁdaﬁﬁPépﬁéﬁ by
anot her enbodi nent of the process for producing cards according to the
present invépt ithe pPriegers igivendciEiat i ¢ di agram showi ng the second

enbodi nent of the process for producing cards according 15 to the present
i nvention; and FiFgg.62 ¢ sa gpaahieriatart atigegiraecshonangvaepheet

5 spacing regulator for use in the process for producing
cards according to the preseht invention;
Fig. 3 is a partial enlarged sectional view of an IC
5 card obtained by the first embodiment of the process for
producing cards according to the present invention;

10 Fig. 4 is a partial enlarged sectional view of an IC
card obtained by another embodiment of the process for
producing cards according to the present invention}

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

15 to the present invention; and

Fig. 6.is a partial enlarged sectional view of
‘f? conventional IC card. |
BEST MODE FOR CARRYING OUT THE INVENTION
20 Embodimgnts of the present invention will now be
described with reference to the appended drawings.
Fig. 1 1is a schematic diagram showing the first
embodiment of the process for producing cards according

to the present invention.



conventional IC card. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 20

Enbodi nents of the present invention will now be described with reference
to the appended drawings. Fig. 1 is a schematic diagram showing the first
enbodi ment of the process for producing cards according to the present
invention. 8 Referring to Fig. 1, nuneral 10 generally denotes an
apparatus for producing cards of the pregent invention (hereinafter
referred to sinply as "cards"). A nount substrate 12 on which the sane IC
chips, 5 capacitors, antenna coils, circuits, etc. are fornmed or .
superi nposed, as Refdhwiropnvenfigonal , shuwetatelof gEngrably denfoackd rom
delivery roll 14 via a guide roll 13. A pair of sheet nmenber supply rolls
16, 18 are gupardalads ofobophodighhgandrief bfsuhbapeesictes iof et orl0 mount
substrate 12. Sheet nenbers 20, 22 are respectively fed fromthe sheet
menber supplghemdisafifer A8foiped@ pai simplgubdereaklisr24, 26. Sheets of
synthetic resins such as polyethylene terephthal ate and pol ycarbonate are
preferably used as mdnt heusséieeicaembess @0icB2thEr eamkhecviceuwpai nt of
printability and prohibition of recognition of,conponents

5 capacitors, antenna coils, circuits, etc. are formed:-or
superimposed, as in the conventional structure of Fig. 6,
is fed from a delivery roll 14 via a guide roll 13.

a0 A pair of sheet member supply rolls 16, 18 are

provided on both right and left surface sides of the
10 mount substrate 12. Sheet members 20, 22 are
respectively fed from the sheet member subply rolls 16,
18 via a pair of guide rolls 24, 26.
Sheeté of synthetic resins such as polyethylene
terephthalate and polycarbonate are preferably used as
15 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
20 thereof should be in the range of 30 to 200 pum. The
sheeﬁ 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 paper.
Furthermore, the later mentioned release sheets (obtained

25 Dby coating one surface side of, for example, a synthetic



such as IC chips, it is preferred that the sheet nenbers 20, 22 be
conposed of, for exanple, a white or otherwwse colored resin. It is also
preferred that the thickness 20 thereof should be in the range of 30 to 200
m The sheet nenbers 20, 22 are not limted to the above synthetic resin
sheet, and can naturally be conposed of papers such as an inpregnated
paper and a synthetic paper. Furthernorg, the |ater nentioned rel ease
sheets (obtained 25 by coating one surface side of, for exanple, a
synthetic 9 resin sheet or an inpregnated paper with a rel ease treatnent
agent such asesisisheoneor esnnympibgnétedi pgrsperdtbf at helsheet nenbers 20,
22 from the sheet nenber supply rolls 16, 18 is synchronized with 5 the

f eedi ng speedref thdet nagett ssthshraseallili ooneheesnunt substrate delivery
roll 14. The feeding speed is set for, for exanple, 5 to 20 m mn.

Further, an adhestiwe féeding dsgoadi bfooh@8sh88ti sembedsorer pesgect ve
surfaces 20A, 22A of the sheet 10 nenbers 20, 22 delivered fromthe sheet

menber suppl yher ohést lhemBSrt buppyuh 2dhesi ve,supphy BEaRsrdadiz3% sueh as
die coaters or T-dies. After the application of the adhesive in fluid
condi tion 28;h30rQ¥8IngNepLEEPEEL LME RHLhACEELERAat22A20  rom the
mount substrate delivery roll 14. The feeding speed 1is
set for, for example, 5 to 20 m/min.
=ﬁ§ Further, an adhesive in fluid condition 28, 30 is
fed over respective surfaces 20A, 22A of the sheet
10 members 20, 22 delivered from the sheet member supply
rolls 16, 18 through adhesive supply means 32, 35 such as
die coaters or T-dies.
After the application of the adhesive in fluid
condition 28, 30 over the respective surf;ces 20A, 22A of
15 the sheet members 20, 22, the sheet members 20, 22 are
guided by means of a pair of guide rolls 24, 26 so that
4 ) 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
20 members 20, 22 are filled with the adhesive 28, 30.
Althéugh the.adhesive in fluid condition for use is
not particularly limited as long as the adhesive has
fluidity before hardening but, after hardening, exhibits
adherence and stickiness. Hot melt adhesives composed of,

25 for example, a polyolefin resin (such as polyethylene



15 the sheet nenbers 20, 22, the sheet nenbers 20, 22 are guided by neans
of a pair of guide rolls 24, 26 so that the nount substrate 12 is

i nt erposed between the sheet nenbers 20, 22 and so that the spaces defined
by both surface sides of the nount substrate 12 and the sheet 20 nenbers
20, 22 are filled with the adhesive 28, 30. Although the.adhesive in fluid
condition for use is not particularly ligrited as |l ong as the adhesive has
fluidity before hardening but, after hardening, exhibits adherence and
stickiness. Hot nelt adhesives conposed of, 25 for exanple, a polyolefin
resin (such &S pol 96t A9l ERECRYLEPESTRSAR) poly POGHASERE TEHM) angd pol yest er
resin and a vinyl acetate resin; and adhesives hardenabl e by ionizing

radi ati on sucknws aretaveoresini gandopddlesdiiesn hsgaiehab leomybsicaniofing or
exanple, a urethane acrylate resin and a 5 pol yester acrylate resin can be
preferably uszdiathonheuehbedi metravfiofieg. lighd lvot ekslat cadhdxsdames.i s

enpl oyed as the adhesive 28, 30. The feeding rate of adhesive 28, 30 is
control | ed icomposédr aftyfoirt kxbheldesir ed ethiacieness varad eshesstirf esud 19
speed. The gap between the guide rolls 24, 26, although not particularly
limted, Srangebyésoarnetkyimter sesdn ceamt bretperest e qabdfyenedsdd., for exanpl e,

S mMmto 5 cm _
In the embodiment of Fig. 1, a hot melt adhesive 1is
employed as the adhesive 28, 30.
The feeding rate of adhesive 28, 30 is controlled in
conformity with the desired thickness and sheet feed
10 speed. The gap between the guide 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'ﬁount substrate 12 and the sheet members 20, 22 are
15 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 regulated into a constant spacing.

20 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 regulator 33

25 comprises three pairs of regulation rolls, each pair



After the spaces defined by both surface sides of the nount substrate 12
and the sheet menbers 20, 22 are 15 filled with the adhesive 28, 30, the
nmount substrate 12 overlaid through the adhesive 28, 30 with the sheet .
menbers 20, 22 is passed through a sheet spacing regulator 33 so that the
di stance between the sheet nenbers 20, 22 is regulated into a constant
spaci ng. 20 This constant spacing attaingd by the regulation, although
depending on the card thickness, is preferably set so that unevennesses of
conponents such as I C chips can be absorbed and seal ed by the adhesive 28,
30. In this ewodstneng, of heeghéet ispaciondsr gyl atcodi3p o2l aaingtit sesdt hr ee
pairs of regulation rolls, each pair 11 consisting of regulation rolls 34,
36 di sposed réphtwatid al @ép, wakbaaggap soathamngethes @apata tehey0opsa AL ¢
gradually regulated into the constant spacing. Al though three pairs of
regul ation reddsl afed etpt OyeHei BohbBtanenediciert., adbthbBagdhegtrezpaci ng
regul ator 33 can naturally consists of a pair of regulation rolls, two
pairs of reqdaté ocslfrpédlgmat%nn@b@l@ala&% ehpnegdatiron Hid] | Sap S hBEE,

al though pairs of regulfation rolls 34, 36 disposed right and left are
enpl oyedsi n {{i SseabOds PRBE ngase§19WR olrN 3B Gan? nathe 250 Shests SPasi ne

regul ator 33 can instead conSist "of a pair
a pair of regulation rolls, two pairs of regulation rolls,

or more pairs of regulation rolls. Further, although

pairs of regulation rolls 34, 36 disposed right and left

are employed in this embodiment, as shown in Fig. 2, the
10 sheet spacing regulator 33 can instead consist of a pair

lof 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
15 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

20 the sheet members 20, 22 is passed through a first cooler
44 and a second cooler 48 so that the adhesive 28, 30 is
hardened.

Although coolers of the air cooling or water . cooling

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



of regulation plates 38, 40 whose gap is gradually regulated into the
constant spacing. In the use of a hot nelt adhesive, the adhesive supply
means 32, 35 through the sheet spacing regulator 15 33 nust be warnmed in
order to maintain the fluid condition. After the regulation of the

di stance between the sheet nmenbers 20, 22 into the constant spacing, the
mount substrate 12 overlaid through thepadhesive 28, 30 with 20 the sheet
menbers 20, 22 is passed through a first cooler 44 and a second cool er 48
so that the adhesive 28, 30 is hardened. Al though coolers of the air
cooling or wadrrbeoavohdedsyst ehecavmebe tsed astilrelcamaEringldis48, the use
thereof 12 can be avoided in the event that natural cooling is

sati sfactorysatThefeatdey, the nount substrate 12 overlaid through the
adhesive 28, 30 with the sheet nenbers 20, 22 is 5 subjected to punching

into | C card confTigelir@ifoarbytheansunef sabeard tpuncehicig e < et oo i §h
thereby obtain IC cards 69 as a final product. The rest after the punching

ig)sarglound rogngd adhakevep289ol Bo6&itAs taer edldlelt, nesearsls2d, a2 shewn in Fig.
S subjected to punching into IC card configuration by means
of a card punching device 67 to thereby obfain 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
10 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 hefeinafter).
In this embodiment, as shown in Fig. 4, one of the
pair of sheet members 20, 22 (sheet member 20 in Fig. 4)

15 can be composed of a release sheet. In 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 béx through the exposed
20 adhesive layér 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

25 to the present invention.



10 obtained (like nunerals are enployed for |ike constituent nenbers
through the I C cards of the present invention and the conventional IC

cards,

4,

an adhesi ve | ayer can be exposed by strtfplng the rel ease sheet fromthe

this being true hereinafter). In this enbodinment, as shown in F

one of the pair of sheet nenmbers 20, 22 (sheet nenber 20 in Fig. 4)
can be conposed of a release sheet. In this instance, after card is forned,

produced I C cards, so that the IC cards~can be stuck to, for exanple,
surface of corrugated cardboard box through the exposed 20 adhesive |ayer

| C I abel s. Thuge td¥ndiG €@t tsn Cae B8or UL | FZRHaiBnERG 1N OrdTRY 400
managenent for physical distribution systemand the like. Fig. 5is a

schematic C“éﬁﬂ@ﬂ@§rﬁwmEﬁbtbfr§€céﬂgodﬁﬁgﬁg'neﬂfk@fréb@r@ﬁ@@eﬁ%méyéls
produci ng cards according 25 to the present invention.

constituti orhﬁ@eéﬁﬁoyédfP@Paﬂ?ﬂéa!cbxsweuéﬁ% @5 %ngh %e”ﬁrfé{ st
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In this embodiment, releaée éheets 21, 23 as sheet
members 20, 22 are respectively fed from sheet member
supply rolls 16, 18 via a pair of guide rolls 24, 26.

The release sheets 21, 23 delivered from the sheet
member supply rolls 16, 18 have respective release-
treated sﬁrfaces 21A, 23A. An adhesife in fluid
condition 28, 30, such as an adhesive hardenable by
ionizing radiation, for example, ultraviolet light,. is
fed over the release-treated surfaces 21A, 23A through
adhesive supply means 32, 35 such as die coaters or T-
dies.

The distance between the release sheets 21, 23 is
regulated into a constant spacing by a sheet spacing
regulator 33. Thereafter, the mount substrate 12
overlaid through the adhesive 28, 30 with the release
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 adhsesive

28, 30 is preliminarily hardened into a semihardened form.

The mount substrate 12 overlaid through the adhesive 28,

g.

a

15

k;é&lm&ﬁr@omeeﬁeag cbhg 8REeAInE Hgodg%ntf SR JRRELLET of of

Iease eets 21



supply rolls 16, 18 via a pair of guide rolls 24, 26. The rel ease sheets
21, 23 delivered fromthe sheet 10 nenber supply rolls 16, 18 have
respective rel ease- treated surfaces 21A, 23A. An adhesive in fluid
condition 28, 30, such as an adhesive hardenable by ionizing radiation,
for exanple, ultraviolet light,. is fed over the rel ease-treated surfaces
21A, 23A through 15 adhesi ve supply nea 32, 35 such as die coaters or T-
di es. The di stance between the rel ease eets 21, 23 is regulated into a
constant spacing by a sheet spacing regulator 33. Thereafter, the nount

substrate 122Q, overddd d-& (e oughshbec adbesi ye 28, 301wkt Byt R\%arnesl &S €
sheets 21, 23 is passed through a first uftraV|oIet irradiator 42. Thus,

the adhesiv 3 ryadiate W LRUEL Lavl Qg thightewict h the resul t
that the adﬁ%gﬁi%eé%é?ééog?sépreglﬁfna%?oy hargened |ﬁto aesenlhardened

form 25 The &b§§2€ﬁg ég?gyﬁgégkg bgggggqnghe adhesive 28, 14 30

with the ref%ase s eet neans of a first cooler 44 so

as to renove any tion h ner g h ry eni ng.

Further, after tﬁé o ?lng yeﬁegﬁs o$g§ 8 & eBé cog:g% 4£q qé nmount

substrat% 1%u9V aﬁg t@ﬂgugounpesubstrate 12 overlaid through the
adhesive 28, 30 with the release sheets 21, 23 is passed

through a second ultraviolet irradiator 46. Thus, the

Iz

£ 3 adhesive 28, 30 is irradiated with ultraviolet 1light with
| the result that the adhesive 28, 30 is hardened.

10 Thereafter, the mount substrafe 12 overlaid through the
adhesive 28, 30 with the release sheets 21, 23 is cooled
by means of a second cooler 48 so aé to remove any
reaction heat generated by the hardening.

The ultravioiet irradiation in two stages for
1S hardening, aé compared with that in one stage, is
effective in prevénting the waving, warpage and

’iﬁ -unevenness occurrence of adhesive layers énd sheet

members caused by reaction heat.
It is preferred that the ultraviolet intensity of

20 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

25 hardened.



adhesive 28, 30 with the rel ease 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. 10
Thereafter, the nmount substrate 12 overlaid through the adhesive 28, 30
with the rel ease sheets 21, 23 is cooled by nmeans of a second cooler 48 so
as to renove any reaction heat generate?-by t he hardeni ng. The ul traviol et
irradiation in tw stages for 15 harden'ﬁg, as conpared with that in one
stage, is effective in preventing the waving, warpage and unevenness

occurrence of adhgskwe thayees candrsheel: IMPHEIEI CausRhdihd eactige heat.
It is preferred that the ultraviolet intensity of 20 the first ultraviol et

| rradiator 42yphoulrdabmesaveat ithals ddie mdhasiuey 28 Sl sdrebungrily

hardened into a senihardened form On the ot her and,” the ultraviol et

i nt it f the | travi fe sl | at j f SO set
Intensity o 2g¢and RV iarels iivd adl aty A6 %?ralc%%ﬁpi%%

that the adhesive 28, 30 is conpletely 25 har dened. reaction
rea e Sou! LSRR 0 SR SIS e ot pecessary 1o
S 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

10 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

15 sheet have a thickness bf 20 to 150 pm.

After the hardening of adhesive 28, 30 and removal

ITD 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,
20 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, Sé to a gap between a pair of

pressure bonding rolls 62, 64. As a result, the laminate



ultraviolet in tw stages in this enbodinent, the 5 ultraviolet irradiation
can naturally be perforned in three or nore stages, or a single stage. In
t his enbodi nent, because the adhesive 28, 30 nust be hardened through the
rel ease sheets 21, 23, the ti release sheets 21, 23 are preferably sel ected
fromanong 10 filnms of transparent resins perneable for ultraviolet, such
as pol yet hyl ene terephthal ate and polycaiéonate. Al t hough the thickness of
rel ease sheet is not particularly limted, fromthe viewpoint of strength

and dinensional stability, it is preferred that the rel ease 15 sheet have

a thickness ghedPst 831500 rAf teliclkhe chahge Ricig tofs ushesid ve £8,b30 and
renmoval of hardening reaction heat, the release sheets 21, 23 stuck on

both surfaceysites 6f the HBHBrefulsUralt@el2dMesi v ragpesoby means of a
pair of stripping guide rolls 51, 20 53 and wound round a pair of take-up

rolls 50, 52. After thhs Efbeasfesheet:s valbiedd ¥y sHaddpethoffaihgm nate
sheets 58, 60 are fed froma pair of l'anmi nate sheet nenber supply“rolls

54, 56 to a ?ﬁ@_ behuegneacRBabs @he RERRIMH AN L L | 506272 64anA8
result, the lamnate 16 sheets 58, 60 are stuck to the nount substrate 12
by 5 used as the.laminate sheets 58, 60.
After the sticking of the iaminaté sheets 58, 60,
the mount substrate 12 overlaid through the adhesive 28,
/"W= 30 with the laminate sheets 58, 60 is subjected to
punching into IC card configuration by means of a card
10 punching device 67 to thereby obtain IC cards 69 as a
final prodﬁct. 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.
15 In this second embodiment, the cards can be produced
by sticking the laminate sheets after the hardening of
’A) adhesive layers on both surface sides of the mount
substrate 12. Therefore, in this embodiment, laminate
sheets thch cannot be easily brought into direct contact
20 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

25 of the laminate sheets 58, 60, or either of the release



virtue of the adherence of the adhesive 28, 30. In this enbodi nent, a
variety of sheets including the sane sheets as the above sheet nenbers 20,
22 can be 5 used as the |lanm nate sheets 58, 60. After the sticking of the
| am nate sheets 58, 60, the nmount substrate 12 overlaid through the
adhesive 28, 30 with the |lam nate sheets 58, 60 is subjected to punching
into | C card configuration by neans of ayfard 10 punchi ng 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 obtaidipdetd1n 2B sagesonde eabadsiBAppeld&iGH s G Permi aguced
by sticking the | am nate sheets after the. hardening of adhesive |ayers on

both surface gfdes obnthe BRUNLjqsubStyat@ci2anThEEREALR, ithd Nane 1Ic
enbodi ment, lam nate sheets which cannot be easily brought into direct

I
Contoct 25, AR SRR Ancthubd SoURn Qg weTBeLy Lo,
", 1L SO0 PoRl AL Lo B AlE SATE TR kb0 53} DS Ten
ei ther 0%tf¥%ggig§8%husl the IC cards can be utilized in the
ihformation management for physical distribution system
and the like.
(f§ The above describes embodiments of the present
invention, which however in no way limit the scope of the
10 present invention. For example, although the above
embodiments reiate 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
15 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.
20
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 anténna coils, mounted or

25 formed on a mount substrate are absorbed by the adhesive



17 sheets 21, 23 can be left unstripped without perform ng |amnation at
one side. In such an instance, the sane IC cards as in Fig. 4 can be
produced, which can be stuck to, for exanple, a surface of corrugated
cardboard box as IC 5 |abels. Thus, the I1C cards can be utilized in the

i nformati on managenent for physical distribution system and the |iKke.
(:..a The above describes enbodi nents of,sthe present invention, which
however in no way limt the scope of the 10 present invention. For
exanpl e, al though the above enbodinents relate to a vertically arranged
system theinpresgat doneantic caid alisoi beeappbiued by ahboriazentally
arranged system Further, although the sane adhesive resin was enployed in
t he adhesi ve 2823Q idad e abayeadd. enbodi ments, different types of
adhesive resins can be applied therein. Still further, the cards are not

limted to IC Caﬁ@%ré@&%ér“%fgéﬁﬁﬂﬁyiﬁ@ﬁ@téﬁnogﬁérbﬁnféﬁﬁbkﬁ@ﬂwﬁan
card- shaped products based on nount ~ substrates with uneven surfaces. 20

EFFECT OF THE WENT O rét&&&f%§§§céco%pﬁﬂeusgego@ae@%v%e:qr&wﬂ to the

present invention, the unevennesses 0 onponents, such

5 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

(2 would be exerted on components such-as IC chips. Thus,
the components are protected, and damaging of the IC

10 cards can be avoided. Still further, the presence of
components such as IC chips in thé IC cards cannot be
recognized from outside, so that alteration of

information stored in the IC cards can be prevented.



as | C chips, capacitors and antenna coils, nounted or 25 fornmed on a nount
substrate are absorbed by the adhesive 18 in fluid condition, and their
exposure on the card surfaces can be avoi ded. Therefore, a conpany name or
other information can be printed on a card surface by the use of
conyventional--5-printers wthout the need to enploy special printers such

as an ink jet printer. Further, even when the I1C cards are placed in a bag
or the like and carried, no inpact would be exerted on conponents such as

| C chips. Thus, the conmponents are protected, and damaging of the I1C 10
cards can be avoided. Still further, the,pesence of conponents such as IC
chips in the I C cards cannot be recognlzed fromoutside, so that

alteration of |nfor?p&>pro (Nf%& i% §£g§ ca ﬁm8§19£ﬁ§eﬂbéd 19

CLAIMS 1. A process uci'ng ar rising f step

conti nuously feedlng a nount substrate and 5 sinul taneously feeding a pair
of sheet neﬂ%%ﬁ% on both surface sides of the mount substrate in such a

manner that the qgg@&nggggira gedinbnger %%d % @e%Qetg%dpalr

5 simultaneously feeding a pair of sheet.members on both
surface sides of the mount substratelin such a manner
that the mount substrate is interposed between the pair

Ry of sheet members;
feeding an adhesive in fluid condition.between each

10 of the surfaces of the mount substrate and the sheet

member opposite thereto; and

regulating a distance between the pair of sheet
members into a constant spacihg and hardening the
adhesive.

15

2. The_process as claimed in élaim 1, wherein one

/y§ of the pair of sheet members consists of a release  sheet.

3. The process as claimed in claim 1, wherein at
20 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



of sheet nenbers; feeding an adhesive in fluid condition between each 10
of the surfaces of the nount substrate and the sheet nenber opposite
thereto; and regulating a distance between the pair of sheet nenbers into
a constant spacing and hardening the adhesive. 15 2. The process as
claimed in claim 1, wherein one of the pair of sheet nenbers consists of a
rel ease sheet. 3. The process as clainmed in claim1l, wherein at 20 | east
one of the pair of sheet nenbers consist® of a release sheet, and which
further conprises the steps of: stripping the release sheet fromthe nount

substrate after the;BRIdgNinganintPe adhesi ¥empand o2Q o drfdd Mg a haai-nat e
sheet nenber onto adhesive | ayer surface exposed as a result of the

SUT i ppi ng Of i Bkackebegsecansets 2L ABSTRACT PROZESS FOR SRODLDI NG CARD A

process for producing cards 1s provided, which can "avoid exposure, on card

surface, of poeyepDesfes.of

.
. ’ ,:



conponents such as | C chips, capacitors and antenna coils 5 nounted or

formed on a nount substrate. This process conprises the steps of

continuously feeding a nount

of sheet

manner that.

menbers;

surfaces of the nount

32 28 30 35 + + 20A 22A 20 22 24 26 34 36 36(((0)))) 18

i

10

PROCESS FOR PRODUCING CARD

A process for producing cards is provided, 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. This process
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; feeding an adhesive in
fluid condition between each of the surfaces of the mount
substrate and the sheet member opposite thereto; and
regulating a distance between the pair of sheet members

into a constant spacing and hardening the adhesive.

substrate and sinultaneously feeding a pair
menbers on both surface sides of the nount substrate in such a
the nount substrate is interposed 10 between the pair of sheet
feedi ng an adhesive in fluid eqndition between each of the
substrate and the sheet nenber opposite thereto;

regul ati ng a di stance between the pai f: et nmenbers into a constant
spaci ng and hardeni ng the adhesi ve. fi%§i§£§§3

and

g. 1 (((((C0)))))) 12 14 13
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I nvention relates to a process for
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til 1. Aroc - 8 N OV 2002

produci ng cards. Mre particularly, the

present invention relates to a proceé@“%or produci ng cards, which can

avoi d exposure, on card surface,
chi ps, capacitors and antenna coils

of unevennesses of conponents such as IC
nmounted or fornmed on a nount

substrate. BACKGROUND ART In conformty with the rapid progress of

el ectronic
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application technol ogy, thin high-performance 1C cards wth |arge storage
capacity are now i ncreasingly enployed for instantaneousl g carrying out

i nput s|and yu s or information storage andpleeitab8erepyOfiierWRR%r nal
msm)ryJ uld'ts theYfield of personal recognition, nmagiagepRiNR&H #os-PANK
deposits, examnati on of railway tickets, supervPsia@nTiaPare%pJassSae

tol | bogthss velts c:Am@RG various | C cards, especi &'I%)55H¥E At QO OP §¥e | C
cards enable perform ng .information inputs and outputs .t Plrp'o‘ﬁwdvﬁpo\sﬂ%v'eg

transmg{s!l?egpyng@gse@ﬁgﬁtégmgfé«; cgt a given distance wthout the need to

carry consum ng operation, - 8 N OV 2002 2 such as card insertion
in a reader,installed on r sor side, for information input
and out Refs different 1?%$§§§mmegom act-type |1 C cards.

Therefore, contactless t C ca m ng mai nstream because
of exc&Purdhel oper ation éwﬁké%‘ﬁﬁyé 9%&12}3%%%?@ ormation input and

out put and extrenely high_information processing speed. . | C cards

are obtldteed by first ov ﬂlE?PFWY(%Q@ surface of a substrfa ' synt hetic
resin filmsuch as a filmof polyethylene terephthalate with circuits with
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Subsequent |y superinposing |IC chips, capacitors, antenna coils d. Qﬁ
the circuits, and covering the circuit . side of the substrat® Va 02
lam nate 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 | Clchips and capacitors are exposed on
the lamnate film Thus, I1C cards of the follow ng structure intended to
m ni m ze conponent unevennesses on the cards have been developed. The IC
cards 120, as shown in Fig. 6, fORdSAERTAAY conprise a mount substrate 12
of. a synthetic resin film 100 such as a filmof polyethylene
terephthalate, and - 8 N OV 2002 3 transm ssion/reception coils 102 for
transmtting and receiving input/output wave signals and capacitors 104 on
the surface of the nount ERi§$iTSatOR ERAPEC M@antARBubstrate 12 has device
hol es 114 wherein integrated circuits (IC chips) 106, such as

sem conduct or nenory, for information storage and processing are fitted.
Copper foil circuits 108 for wiring provided to form circuits between
conponent BEGHRISALCKRIEBDt he nopunt _

The present invention relates to a process for
producing cards. More particularly, the present
invention relates to a process for producing cards, whicﬁ
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.

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, managemént 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 evén at a given distance

. without the need to carry out time-consuming operation,



substrate 12 through an adhesive |ayer 112. Both surface sidg§§?QHQVe%QUZ
nmount substrate 12 are overlaid, by hot lamnating, with lamn il
110 having a thermal adhesive |ayer 109. However, with respect to the IC

cards of this structure, there still remains the problemthat
unevennesses of conponents such as trapsm ssion/reception coils 102,
capacitors 104, 1C chips 106 and copper foil <circuits 108 for wring are

exposed on the surfaces of the lanminate filns 110. Therefore, in the event
of  printspgha acompamny imswe tdrorotiera i niéademt iostahladcandansurface, it is
difficult to use conventional printers. Special printers such as an ink

j et printextreusialberoemssayedideyr tiher, infoiher veninphiat anaeyanpasses of,
for exanple, I1C chips are exposed on IC card surfaces, there is such a
danger that WQ fetkidas tarfdoat Rein onpionent Scafieact 8t 2002a r4sdamaged by

i npact on the unevennesses when the IC cards are placed in a bag or the

li ke and caklreddro/s drtesitllass rgash noc ofa F@ada b of QEIBLLOAnEARNOL be
performed. Still further, it is needed to disenable recognition of the

presence ff iGRFRRRAGNLSSUGER aF |kl Rsnd Nopdeat on efficiency,
accuracy in information input and output and extremely
high information processing speed.

Common IC cards are obtained by first overlaying one

TN

surface of a substrate of a synthetic resin film 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



cards for the pur pose of prohibiting alteration of information s-t8)rN9\] QUUZ
the IC cards. DI SCLOSURE OF THE I NVENTION I n these circunstances, I'S
obj ect of the present invention to provide a process for produ0|ng cards,
whi ch can avoi d exposure, on card surface, of unevennesses of conponents
such as 1 C chips, capacitors and antepna coils munted or formed on a
nmount substrate. The present invention has been nade with a view toward
attai nnent of the above probl ens and object. The process for producing
cards accSrdiniitss HY THERRINON | ¢ubhs i bA2c6APr F5a8smhé tsngpsng! -
continuously feeding a nount substrate and sinultaneously feeding a pair
of sheet mEagdvsinsh IetdE/ Srfdcevayelesiohal heandunapsobsbrat € 0idnosuch a
manner that the nount substrate is interposed between the pair of sheet
menbers; the NU@HRCZ0RX thd eedimy subadheséve2in THalimbwondi ti on bet ween
each of the surfaces of the nount substrate and the sheet nenber opposite
thereto; asmdstequileatizndrees diestiare ehdiet svlebhd t hiee pain oﬁtsbeatednenbers into
a constant spacing and hardeni ng the
circuits (IC chips) 106, such as semiconductor memory,
for information storage and processing are fitted.
Copper foil circuits 108 for wiring provided tb form
circuits between 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




adhesive. By virtue of this process, the unevennesses of conpoqn tﬁﬂlﬁﬁfmz
as | C chips, capacitors and antenna <coils, nounted or formed on

substrate are absorbed by the adhesive in fluid condition, and their
exposure on the card surfaces can be avoided. Therefore, a conpany nane or
other information can be printed on card surface by the use of
conventional printers without 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 |ike dmdagedrbedimpacknpacithewakes b e@seist &the@n té@nMpenentsissuch as 1 C
chi ps. Thus, the conmponents are protected, and damaging of the IC cards
can be averdefla&edl infHrbher ort h@epnaes@ne@OfcargarpONent s;syuehuas, | C chips
in the I C cards cannot be recognized fromoutside, so that alteration of

informati ppagiRgedti Pebhe i h€oGakEs ohak k@ oRr SLerlegdo idqt he process for
produci ng cards according to the present invention, one of the pair of

sheet nenbers spfef ef@btieeONgkstis Abedcheleast seheeh e 8:NgRiY 12302 6 As
a result, an adhesive |layer can be exposed by stripping thé rel'ease sheet

fromthe &fOQH&egrégéHéédéf components such as IC chips in the IC

cards for the purpose of'prohibiting alteration of

information stored in the IC cards.

SN
\

DISCLOSURE OF THE INVENTION

In these circumstances, it is an object of the
present invention to érovide 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 mognt 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;



PauaS

and the IC cards can be stuck to, for- exanple, a surface of corrn g@ﬂipzonz
cardboard box through the exposed adhesive |ayer as contactless-gy I*C

| abel s. Thus, the IC cards can be utilized in the informtion managenent
for physical distribution systemand the |ike. Mreover, wth respect to
the process for producing cards according to the present invention, it is
preferred that at |east one of the pair of sheet nenbers consist of a
rel ease sheet, and that the process further conprise the steps

f-strippi t r.el ease et . fromt munt substrate after the
ﬁarZeL:ﬁglgg tﬁge%ﬁﬂ%sggeggﬁﬁalvgt?EkFﬁﬁga FaﬁpﬁQPQ“sE@éﬁeﬁﬁhﬁEijnto

adhesi ve | ayer surface exposed as a result of the stripping of the

rel ease sh gfbelﬁufﬁﬁgeBrB e§g? BRUGHheEPYE T PAFe~NEak e SHGiSTed on  a
surface of nmpunt substrate in advance by the use of .release sheet, and

t her eaf t SRCBPEANPRBPELSRebheRBRBer 2Bdi t abl e for |aminating can be stuck
thereby to the nount substrate. BRI EF DESCRI PTION OF THE DRAW NG 8 NOV
2002 7 Fig. 1rpgudakéngnat fésBrAgRaResHeANngheheaticr of s&sisddi ment of the

process for producing cards according
members into a constant spacing and hardening the

adhesive.

By virtue of this process, the unevennesses of

o components, such as IC chips, capacitors and antenna

colils, 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 cémponents such as IC chips. Thus,
the components are protected, and damaging of the IC
cards can be avoided. Still furtﬁer, the presence of
components such as IC chips in the IC cards cannot be
recognized from dutside, 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.



to the present invention; Fig. 2 is a schematic diagram show ng %oigﬁﬁt
spaci ng regul ator for use in the process for producing cards at 92@%2
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 obtained by anothgr enbodi ment of the process.for
produci ng cards according to the present invention; Fig. 5is a schematic

di agram showi ng the second enbodi nent of.the process for producing cards
according to Rheapresent,i aveathes;ivend dviex. dan Hea epardseal tonl ar ged
sectional view of conventional |C card. BEST MODE FOR CARRYI NG OUT THE

| NVENTI ONsErtipgii pgnt sicofrctilra spr esertt ifmventiren piddudwaw te cHessr i bed with
reference to the appended drawings. Fig. 1 is a schematic di agram show ng

the firstaaabediengnt cafrdsheapr @eess ucdd 4y, 00U NGk L@ IAS, accldid@ to the

- present .invention. - 0 NOV 2002 8 Referring to Fig.. 1, nuneral 10
gener al | yo@eretr@sigafled cardboard box through the exposed adhesive

layer as contactless~type IC labels. Thus, the IC cards
can be utilized in the information management for
physical distribution system and the like.

(“' Moreover, with respect to the process for producing
cards according to the present invention, it is preferred
that at least one of_the pair of sheet members consist of
a release sheet, 'and that the process further comprise
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



apparatus for producing cards of the present invention (hereinafter
referred to sinply as "cards"). A nount substrate 12 on which théﬁﬂ%ﬁﬁ/Q@UZ
chips, capacitors, antenna coils, circuits, etc. are formed or
superinposed, as in the conventional structure of Fig. 6, is fed froma
delivery roll 14 via a guide roll 13. ( A pair of sheet nenber supply rolls
16, 18 are provided on both right angl |eft surface sides of the nount
substrate 12. Sheet nenbers 20, 22 are respectively fed fromthe sheet
menber supply rolls 16, 18 via apair of guide rolls 24, 26. Sheets of

synt hetic resﬁﬁspsdch:a&apnﬂyam$wien$iageamphbhaﬂageta@dfpobycarbonate are
preferably used as the sheet nenbers 20, 22. Fromthe viewpoint of

pri nt abi leintbocinterpr ahff bitié gprodes ecHgni produetingospedentscordiagych as | C
chips, it is preferred that the sheet nenbers 20, 22 be conposed of, for
exanpl e, tao Whd p¥saitheinvsetieolored resin. It is also preferred that the
t hi ckness thereof should be in the range of 30 to 200 m The sheet

menbers 20, 22 iaf e Mots |d rédieshd ©id hei ahpyr se¥NLAGt hCshestn sheet, and can
naturally be conposed of papers such as an inpregnated paper and a

synt heti Gaptg rdditdNesnofer tbe iﬁt@ﬁenpabbeagdf5%|saééuéhﬁets (obt ai ned
by coating one surface side of, for exanple, a synthetic
cards according to the present invention;
Fig. 3 is a partial enlarged sectional view of an IC
- card obtained by the first embodiment of the process for
producing cards according to the present invention;

Fig. 4 is a partial enlarged sectional view of an IC
card obtained by another embodiment of the process for
producing cards.according to the present invention;

Fig. 5 is a schematic diagram showing the second
embodiment of the process for producing car@s according
to the present invention; and

Fig. 6 is a partial enlarged sectional view of

conventional IC card.

BEST MODE FOR CARRYING OUT- THE INVENTION

Embodimgnts 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.



L N OV 2002 9 resin sheet or an inpregnated paper with a relea§Q%JQQ\/2002
treatnent agent such as a silicone resin). The feeding speed of t heet
menbers 20, 22 from the sheet nenber supply rolls 16, 18 is synchronized
with the feeding speed of the nount substrate 12 fromthe nount substrate
delivery roll 14. The feeding speed is set for, for exanple, 5 to 20

mmn. Further, an adhesive in fluid %ondition 28, 30 is  fed over
respective surfaces 20A, 22A of the sheet nenbers 20, 22 delivered from

t he sheet nenber supply rolls 16, 18 through adhesive supply neans 32, 35

such as die cratersing Todres. Aftanmkha1lappl igeakiran 16f dde @dhesive in
flurd condition 28, 30 over the respective surfaces 20A, 22A of the sheet

nmenbers 28pp2attibershegromarheys cA@ds22 rakte PHARG Y yRANS K a pair of
guide rolls 24, 26 so that the nount substrate 12 is interposed between

the sheet (haeERREEL2Q, rdZeaRdas@ot RatphiNe agpaces (def)i ned by both surface
sides of the nmount. substrate 12 and thé sheet nenbers 20, 22 are filled

wth the adhesivgogf 30psekhaugh bhe.aghesiye ikl uid hapdition for use

is not particularly Iimted as |ong as the adhesive has

capacitors, antenna coils, circuits, etc. are formed. or
superimposed, as in the conventional structure of Fig. 6,
is fed from a delivery roll 14 via a guide roll 13.

A pair of sheet member supply rolls 16, 18 are
provided on both right and left surface sides of the
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 poiyethylene
terephthalate and polycarbonate are preferably used as
the sheet members 20, 22. From the viewpoint of
printability and prohibition df 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 pum. The

sheef 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 papét;
Furthermore, the later mentioned release sheets (obtained

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



fluidity before hardening but, after hardening, exhibits adherqp@epﬁﬁg 2002
stickiness. Hot nelt adhesives conposed of, for exanple, a polyolFef¥

resin (such as polyethylene - 8 NOV 2002 10 resin or polypropyl ene resin),
a polyester resin and a vinyl acetate resin; and adhesives hardenabl e by
ionizing radiation such as ultraviolet light or electron beans, conposed
of, for exanple, a urethane acrylate resin and a polyester acrylate resin
can be preferably used. In the enbodi fent  of Fig. 1, a hot nelt adhesive is
enpl oyed as the adhesive 28, 30. The feeding rate of adhesive 28, 30 is

control | edekRn gRBERQN Bt ¥nWil régﬁaqg%ib%%e&hMQ%ﬂe%sr@Q@a§EeEt feed speed.
The gap between the guide rolls 24, 26, although not particularly limted,

ranges fromathbh@BLEERt Quchenti BBLenS coRkeleghl)y, for exanple, 5 mmto 5
cm After the spaces defined by both surface sides of the nount substrate

12 and the sheeh.neobEiR;20nc2d BECrnkl LhedcMLhnthe gghesbve g8, 30, the

nount substrate overrai rough the adhesive e sheet

nmb 2 22,1 t t [ | at 33 that th
i stance BFwshRiFhacRREs (LREIR e 26 5 e P RNe B Rt A ane

spaci ng. the feeding speed of the mount substrate 12 from the

mount substrate delivery roll 14. The feeding speed is
set for, for example, 5 to 20 m/min.

Further, an adhesive in fluid condition 28, 30 is

N

fed over respective surfaces 20A, 22A of the sheet
ﬁembers 20, 22 delivered from the sheet member supply
rolls 16, 18 through adhesive supply meéns 32, 35 such as
die coaters or T-dies.

After the application of the adhesive in fluid
condition 28, 30 over the respective surf;Ees 208, 22A of
the sheet members 20, 22, the sheet members 20, 22 are
guided by means of a pair of guide rolls 24, 26 so that

S 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 is
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



the card thickness, is preferably set so that unevennesses of C
such as I C chips can be absorbed and seal ed by the adhesive 28, 30. In
this enbodi nent, the sheet spacing regulator 33 conprises three pairs of
regul ation rolls, each pair - 8 NOV 2002 ii consisting of regul ation
rolls 34, 36 disposed right and left ¢y th a gap, arranged so that the gaps
are gradually regulated into the constant spacing. Al though three pairs of
regulation rolls are enployed in this enbodi nent, the sheet spacing

regul at or r33 icam Malclr@dopyaens stesiof) , aa pedIyeitsegubaimh oanaokl s, two
pairs of regulation rolls, or nore pairs of regulation rolls. Further,

al though vpaiyls aefetizagulraidion rold ssddes B dispasesarighty apghiefhg are
enpl oyed in this enbodi rent, as shown in Fig. 2, the sheet spacing

regul at or r33iGan dishead LONSIStawio BePal IghOf o f e AL FOR DL ahes 38, 40
whose gap is"gradually regulated into the constant spacing. In the use of

a hot mel tagadder t e adhesipe, %'pré’tmsag’gyl;‘éet%?fltghax??ﬁ‘iazheet

This constant spacing attained by the regulation, although depeggugggzgg]
1/

spacing regulator. 33 nust be warned in order to maintain the

conditionpolyester acrylate resin can be preferably used.

In the embodiment of Fig; 1, a hot melt adhesive is
employed as the adhesive 28, 30.

The feeding rate of adhesive 28, 30 is controlled in
conformity with the desired thickness and sheet feed
speed. The gap between the guide rolls 24, 26, although
not pafticularly limited, ranges from millimeters to
centimeters, preferably, for example, 5 mm to 5 cm.

After the spaces defined by both surféce sides of
the ﬁount 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 regulator 33

comprises three pairs of requlation rolls, each pair



~. After the regulation of the distance between the sheet nenbers 20, 22
into the constant spacing, the nount substrate 12 overlaid thrn@phﬁpyezﬂoz
adhesive 28, 30 with the sheet nenbers 20, 22 is passed through™a

cooler 44 and a second cool er 48 so that the adhesive 28, 30 is hardened.
Al t hough coolers of the air cooling or water cooling systemcan be used as
the coolers 44, 48, the use thereof - 8 N OV 2002 12 can be avoided in the
event that natural cooling is satisfddtory. Thereafter, the nount
substrate 12 overlaid through t he adhesive 28, 30 with the sheet nenbers .

20, 22 is ubjegted t h|n into {C card onfl uratlon means of a
card puncﬁl?1 s eV| é$1$ eby d%%%fngft:%g §e§srégg¥néﬂ pr oduct .
The rest after t.h unchln nd round take roll 65. As a result,

| C cards ?egg §H&%ﬂ% @ﬁngéﬁf%ﬂ%F ob? af el ?h?k%@%un%Fﬁlgragéaehﬁloyed f or
| i ke constitu menbers through the I C cards of the present i nvention and
t he conveﬁ?‘Sﬁﬁﬁeﬂchﬁ59k§h%tﬁ Bet Ny T?%%lh%rmﬁkﬁW%H% e s

enbodi nent, .as shown i , one of the _pair of sheet menbers 20, 22
(sheet neﬁﬁéFSZ@ Iﬁqgi}agﬁon rolls are employed in this embodiment,

the sheet spacing regulator 33 can naturally consists of

a pair of regulation rolls, two paifs of regulation rolls,

or more pairs of regulation rolls. Further, although

pairs of regulation rolls 34, 36 disposed right and left
are employed in this embodiment, as shown in Fig. 2, 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 requlation 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 cooler 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



s

can be conposed of a release sheet: In this instance, after card is
formed, an adhesive layer can be exposed by ~ . stripping the re8eN{:V P332
fromthe produced I1C cards, so that the IC cards can be stuck to, for
exanple, a surface of corrugated cardboard box through the exposed
adhesive layer as IC |abels. Thus, the IC cards can be wutilized in the

i nformati on nmeanagenent for phyS|caI di stribution systemand the like. Fig.
5 is a schematic di agram show ng the econd enbodi nent of the process for-
produci ng cards according to the present invention. - 8 NOV 2002 13 The

constltutlon gheggg;déa angﬁgeggghkytkgg ﬁggg ESF% FI f the first

enbodi nent e reference nunera are e Sconstituents
t hr ough t he flﬁ enbodi ment and the second enbodlnent and repetition of
det ai | ed @Xptahatt8hYis avoided. In this enbodiment, rel ease sheets 21, 23

| heet nenbers 20, 22 t d heet menb |
oI Te 16, 10 VIASECBLFFLof b6l BaURbl PUCORT 58, 1TnEVEel aad CRaH 21, 33

del Lver ed [rom e, shes  JoTher SvRRl v oLl 2 18, 10 v f qapect ive
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 (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. In 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, fof 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 fhe process for producing cards according

to the present invention.



condition 28, 30, such as an adhesive hardenable by ionizing radiation,

for exanple, ultraviolet light, is fed over the rel ease-treated -s§r Nd3¥s2(0?
21A, 23A through adhesive supply nmeans 32, 35 such as die coaters or T-

di es. The di stance between the rel ease sheets 21, 23 is regulated into a
constant spacing by a sheet spacing regulator 33. Thereafter, the nount
substrate 12 overlaid through the adhesive 28, 30 with the rel ease sheets
21, 23 is passed through a first ultreyviolet irradiator 42. Thus, the
adhesive 28, 30 is irradiated wth ultraviolet light with the result that
the adhesive 28, 30 is prelimnarily hardened into a sem hardened form
The nount subsTh&t€°82EeGREEQNdLPREBAGH 1E6hd vadheenta lly, theg N vV 2002 14
30 with the release sheets 21, 23 is cooled by neans of a first cooler 44
so as to pénmbhatany re&cfilgstheabodgmsatat elliby rhéepeatennnaeyaiar deni ng.
Further, after the cooling by nmeans of the first cooler 44, the nount
substrate2fg swelpard fRroddhet Renstathesitve thgough wihteh ftinestr el ease sheets
21, 23 is passed through a second ultraviolet irradiator 46. Thus, the
adhesi ve @8bod@mestj pnaditheedenini ghboalineingt, lainghtregietti tion of

detailed explanation is avoided.
In this embodiment, release sheets 21, 23 as sheet

members 20, 22 are respectively fed from sheet member

N

supply rolls 16, 18 via a pair of guide rolls 24, 26.
The release sheets 21, 23 delivered from the sheet
member supply rolls 16, 18 have respective release-
treated surfaces 21A, 23A. An adhesive in fluid
condition 28, 30, such as an adhesive hardenable by
ionizing radiation, for example, ultraviolet light, is
fed over the release-treated surfaces 214, 23A through

adhesive supply means 32, 35 such as die coaters or T-

dies.

(” The distance between the release sheets 21, 23 is
regulated into a constant spacing by a sheet spacing
regulator 33. Thereafter, the mount substrate 12
qverlaid through the adhesive 28, 30 with the release
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 adhsesive

28, 30 is preliminarily hardened into a semihardened form.

The mount substrate 12 overlaid through the adhesive 28,



the result that the adhesive 28, 30 is hardened. Thereafter, the nount
substrate 12 overlaid through the adhesive 28, 30 with the reIea{ﬁf@@@nggz
21, 23 is cooled by neans of a second cooler 48 so as to renbve an
reacti on heat generated by the hardening. The ultraviol et |rrad|at|on in
~two stages for hardening, as conpared with that in one stage, is
effective in preventing the waving, warpage and unevenness occurrence of
adhesive | ayers and sheet nenbers calksed by reaction heat. It is.
preferred that the ultraviolet intensity of the first ultraviolet
irradiator 42 should be_so set that _the adhe5|ve 28, 30 is prelimnarily
hardened PAtYihh 5B RalBBREASPEEHS &t t R dth&H&R Py Meams rfvidl et
intensity of the second ultraviol et |rrad|ator 46 is preferably so set
that the A#Resi gecdsr 36 p8 @énpPetéMpVenardedErcti®MMOAL 2002 15 Wen
the reaction heat is slight depending on the type of adhesive, it is not
necessar ygebeproefdeycbbFepsel iminRsughatiserddisesi ve 28, 30 is irradiated
with ultraviolet in tw stages in this enbodinment, the ultraviolet
irradi ati on cafunaheral fftbe pbef opmednignby 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 aé to remove any
reaction heat generated by the hardening.

The ultraviolet irradiation in two stages for
hardening, as compared with that in one stage, 1is
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.



“three or nore stages, or a single stage. In this enbodi nent, beca%é?dégﬁ '
adhesi ve 28, 30 nust be hardened through the rel ease sheets 21,—283, eZUUZ

rel ease sheets 21, 23 are preferably selected from anong

films of

transparent resins perneable for ultraviolet, such as polyethylene

t erepht hal ate and pol ycarbonate. Al though the thickness

of rel ease sheet

is not particu.larly limted, fromthe viewpoint of strength and

di rensional stability, it is preferredsthat the rel ease

sheet have a

t hi ckness of 20 to 150 m After the hardening of adhesive 28, 30 and
renoval of hardeninq\reaction heat, the rel ease sheets 21, 23 stuck on

both surface si'f&d df

& He oD St r bt eShbIRk edeRepdppedobythans of a

pair of stripping guide rolls 51, 53 and wound round a pair of take-up
rolI's 50, BPe A% fdhahie’g el blaskS shekt3eass28Yake BEPVpBedcOPLerisani nat e
sheets 58, 60 are fed froma pair of |amnate sheet nenber supply rolls
54, 56 to a gaplidomEh theatheiiveredsus@ boniirpegdiated 8R2th64. As a
result, the lam nate - 8 NOV 2002 16 sheets 58, 60 are stuck to the nount
substr at e WX aricdet ven ofwe hetagiher emceh b eheoddhestvet8, 30. In this

enbodi nent, a variety of sheets including

ultraviolet irradiation can naturally be'performed in

three or more stages, or a single stage.

In this embodiment, because the adhésive 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



the sanme sheets as the above sheet nenbers 20, 22 can be wused as the

| am nate sheets 58, 60. After the sticking of the |amnate sheeL585§U%V02002
the mount substrate 12 overlaid through the adhesive 28, ( 30 with e

| am nate sheets 58, 60 is subjected to punching into IC card configuration
by neans 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 rol

65. As a result, IC cards 1 as shown 16 Fig. 3 are obtained. In this
second enbodi nent, the cards can be produced by sticking the |amnate
sheets after the hardening of adhesive |ayers on both surface sides of the
nmount subPBERREe 2. 6FhBEEf 6EBCK {Ot hihe BT MRSt I’ nkd Y sheet's whi ch
cannot be easily brought into direct contact wth the adhesive in fluid
condi ti onVaEtHanPhatBesREBEEenEEnPssEdcordiasigid A%t -3thper meabl e papers or
colored filnms can be used. In this enbodinment as well, in the sane manner
as in the firsn EhbsdeREAEiNgNEe| @ayerdiedot odashreisddalsudirg of the

| am nate sheets 58, 60, or either of the release - 8 NOV 2002 17
the same sheets as the above sheet members 20, 22 can be

used as the_laminate sheets 58, 60.

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

PN

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



sheets 21, 23 can be left unstripped w thout performng

si de.

| am nation at one
In such an instance, the sane IC cards as in Fig. 4 can be8p

Nggivic2302

whi ch can be stuck to, for exanple, a surface of corrugated cardboard box

as IC

| abel s. Thus, the IC cards can be utilized in the .information
managenent for physical distribution system and the |ike. The above

descri bes enbodi nents of the present invention, which however in no way

limt the scope of the present invention. For exanple, although the above

enbodi ments relate to a vertically arranged system the present invention

can al so be applied gg a horizontally arranged system Further, although
i

t he sane Huhets vel, r

fafake ehpf by ea sity e cadriddiopd P8 f30ming he above

enbodi ments, different types of adhesive resins can be applied therein.

Still

f urkdreinat hencardengr ei@det

invention can be applied for card-shaped products based on nount
subst r at esamiis hasineneRigur flaces. bEFPECTHUCR dTHERNiINNVENErORY stttk pracess for
produci ng cards according to the present invention, the unevennesses of

conponent 8or seikmp &g, | & ehrpscecapacpirangyadrdl aratreiinre wbidesy awuit ed or

formed on a nount substrate are absorbed by the adhesive

N

labels. Thus, the IC cards can be utilized in the
ihformation 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

Inndveld ap kCstands, &hd shaeprlésent
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- 0 NOv 2002 18 in fluid condition, and their exposure on the card
surfaces can be avoided. Therefore, a conpany nane or ot her info;dﬁﬂﬂ@h{@@ﬁz
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 Iike and carried, no

i npact would be exerted on conponents such as |IC chips. Thus, the
conponents are protected, and damagi ng8of the IC cards can be avoi ded.

Still further, the presence of conponents such as IC chips in the IC cards

cannot be. recogni zed fromoutside, so that alteration of [nformation
st or ed inl?hnggacﬁPaglEéﬁnbeaBPe&@ﬁﬁéd?x§cﬁ@§e266?t: CSAvs 1. A

process for producing cards, .conprising the steps of: continuously feeding
a nount s%%%??ﬁ?é SAR BFnANCafEGusly feeding a pair of sheet nmembers on
bot h surface sides of the nount substrate in such _a manner, that the nount
substrate is i RRBFPESEA- bet ROBR e NBHIS OFf othéedt IRdMEIRdiGeetihg an

adhesive in fluid condition on the surface of the sheet nmenbers; and
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 tﬁe 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.



regul ating a di stance between the pair of sheet nenbers into a constant
spaci ng and hardeni ng the adhesive by interposing the nount substrate
between the surfaces of the sheet nenbers on which the adhesive are fed.
2. The process as clainmed in claim1, wherein one of the pair of sheet
menbers consists of a release sheet. 3. The process as gl\gdyggpoi n claim1l
wherein at | east one of the pair of sheet nenbers. consists of a rel ease
sheet, and which further conprises the steps of: stripping the rel ease
sheet fromthe nount substrate after1phe hardening of the adhesive; and 1
8 Nov 2002 20 sticking a |am natecghpgt nmenber onto adhesive |ayer surface
exposed as a result of the stripping of the rel ease sheet. 4. The process
as claimed i laim 1, whergin the distance between the sheet nenbers is
narrowed gr aﬁ'uz‘i process for producing cards, comprising 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;
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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sticking a laminate sheet member onto adhesive layer surface exposed as a

result of the stripping of the release sheet.

4. The process as claimed in claim 1, wherein the distance between the

sheet members is narrowed gradually.



