5 May 2005 1 DESCRIPTION Non-Contact | C Card Technical Field The present
invention relates to a non-contact |IC card having recorded infornmation
based on el ectronic data and visible information thereof. g@ﬁ&g&@#nd Art "A
met hod of perform ng nmagnetic or optical reading has been Tt onal |y
and widely used for credit cards and the like, as ID (identification) cards
for identifying individual persons. However, as altered data and forged
cards have appeared due to popul ariked techni ques, the nunber of people
who actually suffered fromforged cards increases, resulting in a social
probl em concer ni ng secret of priDESERIPTIONMati on. Therefore, in recent
years, | C cards incorporating |IC chips have attracted attention, as a

manageNy 1 ta fromthe viewpoint of the size of information
capac??%]%fge&%%qgg? Ity to contain cipher data. This kind of 1C card has a
connection termnal for electrical and nechanical connection to exchange
I nformati on between an IC circuit and an external data processing device.
Therefore, it involves various problens, e.g., maintenance of

ai r-tikgomesd Fildt he inside of the I1C circuit, countermeasures agai nst
electrostatic breakdown, defective electric connection of term nal

el ect r odes THeOpRIseARigfertidRYeldlESto 4 ABERBAtRN T card dading/ webided

device. In addition, a nmanual operation of inserting
information based on electronic data and visible information thereof.

Background Art
| A method of performing magnetic or optical reading has been conventionally
and wi,del_y used for credit cards and the like, as ID (identification) cards for
iidentifying individual persons. However, as altered data and forged cards have
appeared due to popularized techniques, the number of people who actually suffered
from forged cards increases, resulting in a social problem concerning secret of private
information. Therefore, inrecent years, IC cards incorporating IC chips‘hav_e attracted
attention, as a manager of personal data from the viewpoint of the size of information
' capacitance and ability to contain cipher data.

This kind of IC card has a connection terminal for electrical and mechanical
connection to exchange information between an IC circuit and an external data
processing device. Therefore, it involves various Aproblems,-e.g., maintenance of
air-tightness of the inside of the IC circuit, countermeasures against electrostatic

breakdown, defective electric connection of terminal electrodes, complicated



or attaching an IC card into a reading/witing device is finally required,
and leads to |low efficiency and conplicated operation in sonme use fields.
There hence have been demands for a non-contact |IC card cggfblofqoﬁf
exchanging information with a renote data processing devi i at
portabl e use can be realized w thout troubles. Hence, devel opments have
been made in a non-contact I1C card v@i ch conprises an antenna for
utilizing el ectromagnetic waves and an I C chip having a nenory and a

cal cul ation.fungtion,, in tthe hase body qf.the card,nmade, of astics. This
o Godmgremis ot apadingiailies doviseq e pddition, 2 saanil Spgruenel BHE: om e
antenna inside the card by an external electromagnetic wave froma

r eadergnatiaching ahiG cawt uhtm agdading/wiithg devige ib finaby yequres; anddeads tonsi des,
so a card with excellent activity can be provided. In sone applications, a
thin Ngit effikiend§AndTomplRARd HRirh@sy i Sorhdabe dielils MiREORENL Havedae a wave

for a long distance or to use a high frequency band. However, from'the

Vi ewpoj fe € _ ' ' . - 23S eagerly
dermn i o Bt IE S8 bt of s BhA i LS G S iR REEEC 1S
carried out by . provjding a recqrdable IC chip a, part qof the card. In
case procshsiadsvise Sortb%l?‘?}éﬁ)h BES CAR Péﬁa]éﬁ“@tm@g‘ll 18- confirmed in
these cards, read processing for recorded information nust be executed by
a dedi cat edersagievglafenéntehaeaiitegemededn a nonecontaiet Iowardrathiche omaprisesr
confirmng them For exanple, in some nenber cards, prem unms and points
are pravifigchd o vilidEaRerdmabRRY faves Bnd ah ICUhip having'£ERAILMGNAN a
card, an introduction must be made optionally by a guidance |etter or 5 My

It ! al [y by g ! R
- ecor et Bk R Rubiba SRR R caP MR SR FRE Y RG-SR 0 1
M dbive e TC by & dieleckie motive force excited from the antenna inside the card by

an external electromagnetic wave from a reader/writer. This card need not include a - -
‘battery poWer source insides, so a card with exceﬂent. activity can be provided. In
some applications, a thin battery such as a paper battery is included internélly to send
a wave for a long distance or to use a high frequency band. However, from the
viewpoints of costs and applications, a battery-less type has been eagerly demanded.. :
In infonnation recording in these cards, digital recording is cazriéd out by
providing a recordable IC chip at a part of the card. In case where contents of .
recorded information are displayed or confirmed in these cards, read proceésing for
recorded information must be executed by a dedicated reading device, and general |
users do not have a way for confirming them. For example, in some member cards,
premiums and points are provided for the members. However, in case of only

recording on a card, an introduction must be made optionally by a guidance letter or -



Ther efscoamstivctdddbyea suppoltaneimber surhi asprplasioshebbo the liksta anlgtihg

has been made in a reversible display technique of high/low nolecular-type

in which organic low nolecules in a resin binder, to achieve display based
on nebul ar-transparent contrast. The high/l ow nol ecul ar tgﬁf rzg)!)sr sible

di splay nedium is constructed by a support nmenber such as” i ¢ sheet
or the like/a coloring |ayer/a recording (high/low nolecular) |ayer/a
protect layer or the like. Thus, necgssity has becone nore and nore serious
for 1C cards which has a visible recognition di spl ay function and al so
rranage cret based,on e I, Nf tion. ther i.n.recent years,
2 bar 0eiky Iﬁﬁmﬁ#gd%i@rm digplay e cpaivnts ewréi?é%%qrm@éween an
antenna and an | C chip is provi ded on a sheet and the IC chip is directly
nount &as baen being mc:teemﬂ elth recentegbacs; te cotply Withsthisademanidpleyetoprheite- down
systemin which a projection called a bunp is provided on an el ectrode part

f or megag bedn mddeyh lare0éEbIe displdypeehhique T High/AdWw-mdlécall #@pe iroRhith or the

li ke. Some connections nmay be resins contalnlng conductive grains, such as

oap DSFSRE 108" Hblkifes f'e#?%u.r%s Crider artg " PhE" RSpBY, il ' 0%
under - fL J@r In this case, @bﬁgcl_os re_ using re5|8 S desc .bed nust
be na#€&by ﬂ%pweeb%@mmsenﬂ eh Bi-m ?ﬁlﬂ@rtypﬂﬂvéfﬁl lisplay 2o \’-‘6‘ usi ng

an I C chip, all data may be lost if the ICchip is nechanlcalli br oken.

ifast spot
5 May 2005 4 pressure such as bendi ng, spot inpacts, and the |iKke.

Howev egcordii v@-fmd@cﬁlgrn)qﬁy&/&g%’t@ét M?ér Sttheqil@. sufficient strength at
present a t ho gh resin havirdg Tigidity different fromthe base material of

the card Thus, necessity has become more and more serious for IC cards which has a

visible recognition display fuhction and also manages secret based on electronic
information.

Furfher, in recent years, a bare-chip mounting method.in which a junction
electrode part between an antenna and an IC chip is provided on-a sheet and the IC
chip is directly mounted has been attempted to reduce costs. This case adopts a

:. face-down system in which a projection called a bump is provided on an electrode part
formed on a circuit-forming surface of the IC chip b'y‘solder, gold, or the Iike. Some
connections may be resins containing conductive grains, such as anisotropic
conductive films or resins, or may have an object of filling a gap between the IC chip
circuit surface and a module substrate, such as an under-fill. In this case, also,
enclosure using resins as described must be made to attain operational reliability for
inletting. In a card using an IC chip, all data may be lost if the IC chip is mechanically

broken. Therefore, it is a problem how to improve mechanical strength against spot



partially functions as a protector for the IC chip. Therefore, the
mechani cal strength is not sufficient, and there is a problemin
managenent of noney information and ID information which §ﬁ@§ﬁ%ﬁ% hi gh
functions fromcards. Hence, a nethod of providing a reinf materi a
together with a sealing material has been proposed to respond to prevent
breakdown of the junction part of the IC chip or the ICchip itself.
However, if this reinforcement nmaterfal is used together with a sealing
material having, a, hardening/contraction effect, the reinforcenent

mat er i pressiut snols as hendivgoypd mmpactss andthetlikect i on of the sealing material.
After providing and card-formng an |IC nounting nodul e having the deforned

rei nf or cenefbwRés enalosufe Of widl(] thipofandobgetraghiast isafficient sirshgthta, and a
reversi ble heat-sensitive recording | ayer on the 'exterior side, the

def or ' t1 Of hel gk {rif:{btnﬂ | sor bed
when f r%&ﬁgﬁﬁl&e;@a@gﬁjf Irl%gnullé @%@( olafrlﬂrré%ﬁna er @ET[ E%él;ﬁ?‘h}:dgg@gggg ngnglﬁlaconcaves
remain on the surface of the card, .affectin he fl.at ness, |f convexes
and cdiftll “Féﬁ&iﬂﬁ?t%ﬁgc‘i%ﬁg'%@gﬁ@- Q@%@f&sthﬁm%‘%h@mcaiégf’? cannot
be attained during printing oEerat_i on on the reversible heat-sensitive

r ecor dis mgt smféi@uemyamip thhrer iswl probkean immanhgementeof mongemfermption andABb| em i s
involved in that recording errors easily take place. 5 May 2005 5 In

addi tiigfornittlonvivhich refigsd Kigh(fBMEliotiefibm cards.pol ymer of vinyl chioride and
vinyl acetate are mainly . used as materials of these cards. Particularly,

polywi 1y} Gl 8ndifisd B broiBing aelnfolti b RRle bW Lo Bhilf'S sétilgh | ©

excel l ent “i'n physica I'st1Ics, mechanica aracteristics, and

enbo roperty. at . .
S mbterial had béen proposed to respond to prevent breakdown of the junction part of -

the IC chip or the IC chip itself.

However, if this reinforcement material is used together with a sealing material
having..a- hardening/contraction effect, the remforcement material deforms in
accordanee w1th contraction of the sealing material. After providing and card-forming
an IC-mounﬁng module having the deforme(i fcinforcement material, a plurality of
thermoplastic resin sheets, and a reversible heat-sensitive recording layer on the
exterior s;de, the deformation of the part of the reinforcement material cannqt be
absorbed when forming the card from the deformed material but convexes and
_éonca?es remain on the surface of the card, thus affecting the flatness. If convexes
and concaves thus remain, spacing occurs so that sufficient heating cannot be attained
during printing operation on the reversible heat-sensitive recording sheet by a thermal
head or the like. Consequently, a problem is involved in that recording errors easily

take place.



~text part, and is thus just optimal material for cards, which is wdely
used at present. However, although polyvinyl chloride resin has excell ent

material property, process-ability, and econonic property 'tégﬁgerates a
hydrogen chloride gas and damages a furnace when it is digﬁkg f, and
particularly, when it is burnt. Thus, there are problens that the lifetine
of the furnace is shortened and polyvigyl chloride resin is suspected of
relation with dioxin, which is dealt with as one of environnental

hormones. Wth respect to these problens, many countries including Germany

and those Nor i abditipe pelyeinygototideq POCE redih, 0b-pidpatirtdfeingyYehloride
Donestically, there has been a simlar trend of using other resins than
pol yvi nyandhviyll decetate the rhailldsusdd ki hditegalsmef ethiesd scardsd Patticwdbrly,
resources, and wapping materials. Disclosure of the Invention The present
i nvent i opohadngkehlgridgpossid isrgenesallpfusetde Pobywiayt ichhatide sesinaisi excedlent
descri bed above and has an ,object of providing an | C card which ensures
rel i abi | in physicahechaetsristics.: maghanisail |dhagactiesios,eandppabossnpeopsityt bt
print characteristic. |n gccordance with_a first aspect_ of the present

i nvent i ofeXtiPast.cand 1s jhygijyet ortinesl- meteraal farccansisg whichniscwidelyl wabatl e
constructed b¥ mounting an I C chip and an antenna circuit on a substrate
is 5 MayPBSEBL- 6 sandw ched between at | east one pair exterior films,

\;\Qie;]fe chégeb;ﬁg%?j%fq{; ggléécal dp‘éﬁ%n& Si: o%ndeou}essirg ehgg é}?gelie%tc ?Iilﬁelaigl
property, process-ability, and economic property, it generates a hydrogen
chloride gas and damages a furnace when it is disposed of, and particularly,
when it is burnt. Thus, there are problems that the lifetime of the furnace is
shortened and polyvinyl chloride resin is suspected of relation with dioxin,
which. is dealt with as one of environmental hormones. With respect to these
problems, many countries including Germany and those North Europe have
come into movement of depositing PVC. Domestically, there has been a similar

trend of using other resins than polyvinyl chloride, in the fields of building

materials, industrial resources, and wrapping materials.

Disclosure of the Invention

The present invention has been proposed in view of the conventional
situation as described above and has an object of providing an IC card which
ensures reliability of the IC chip without spoiling the outer appearance or the
print characteristic.

In accordance with a first aspect of the present invention, there is
provided a non-contact IC card in which an IC module constructed by mounting

an IC chip and an antenna circuit on a substrate is



material having a substantially circular shape with a dianeter greater than
a |longest dinension value of the IC chip, the substrate is conposed of

pol yethyl ene tereplithal ate and/ or pol yet hyl ene naphthalat and a hei ght
variation amount of the shape of the reinforcement nateri &Ma2®5surface
thereof is within a range of 20 ~(err)mor less. In an exanpl e enbodi nent
of the present invention, the height vagiation anmount of the surface shape
of the reinforcenent material is defined to be within a range of 20 pin or
| ess. Therefore, i n the exanpl e enbodi nent, concaves and convexes

di f I

alnzag)p()gglr g{relraﬁtb%ﬁ{g?%c telﬁélgls Dﬁgd@ Eer %‘E)lg rﬁﬁn ’f ea ggitllals gaeg&gn 2;25
i1l b I

descri bed %Pe‘?‘“%ﬁﬁ%‘%&‘?ﬁég’é%%é“&fttﬁr R0 ehh T SRloCo6 oY ?2%“%@1'@%%*‘)“

Dr awi ngs niAGrial Haif_lﬁ%ci %ﬁBSt%ﬁﬁhllg“ﬁlrcMhFVgh% QV‘M‘L% g éfah%’cbic‘ rg%éat%i‘ afRhea Of

an | C card accordi to the preSent 1nvent FI G Is aplan view

show ng dosddst elinenki@x faRleeo OfhedlC bﬁip’@ﬁé's@b@ﬁﬁﬁé isl dbnﬁ]ftﬁ;eﬁ‘éf vethyiens in
FIG 1. FI 3is acircuit diagram showi ng a structural exarrple of an IC

nmodul e  wgeghthalatdiend/or paly@ilshenemaphtidiSie, andf keight varamioaniiangat of the
cross-sectional view showing an IC chip nounting part of 5 May 2005 7
shape of the reinforcement material on a surface thereof is within a range of 20
pm or less.

In an example embodiment of the present invention, the height variation
amount of the surface shape of the reinforcement material is defined to be within
~ arange of 20 pm or less. Therefore, in the example embodiment, concaves and
convexes disappear from the card surface, and the card has an excellent

appearance and excellent print characteristic.
Other objects, features, and advantages will be cléarly understood from

the embodiments of the present invention described later and the appended

drawings.

Brief Description of the Drawings

FIG. 1 is a cross-sectional view showing a structural example of an IC
card according to the present invention.

FIG. 2 is a plan view showing a structural example of an IC module used
in the IC card shown in FIG. 1.

FIG. 3 is a circuit diagram showing a structural example of an IC module
used in the IC card shown in FIG. 1.

FIG. 4 is an enlarged cross-sectional view showing an IC chip mounting

part of



an IC nodule. FIG 5 is a cross-sectional view. show ng another structural
exanpl e of an IC card according to the present invention. FIG 6 is a
cross-sectional view showi ng anot her structural exanple of an IC card
according to the present invention. FIG 7 is a cross-sect Pofn 208%w
“showi ng anot her structural exanple of an IC card according to the present
I nvention. FIG 8 is a cross-secti on}al vi ew showi ng anot her structural
exanple of an IC card according to ‘the present invention. FIG 9 is a
cross-sectional view show ng another structural exanple of an IC card
accor @nd§ medulee present invention. FIG 10 is a cross-sectional view
showi ng anot her structural exanple of an IC card according to the present

i nvention. FEGGS ik alcross-gectibadlviewahoddng afdsertiseniebiral egathpleodf améCsur f ace
shape of a reinforcenent material in an |IC nodule prepared as a sanple 7.

rF:a'ian %%{:dé%%(%{%ngﬁgrtﬁgﬁgsgﬁtﬁvwrerrent result of the.surface shape of a

, n an nodul e prepared as a sanple 1. FIG 13 is a
Tt or' ol aFU0: feS atpsechans BUSBr RN AR SPUTE AR S
reinforcenent material. 5 May 2005 8 Best Mdde for Carrying Qut the
| nvencashadderdingbtthe prasentinvetéorence to the drawings, detailed expl anati on
Wit be mElijTIeG. 7 is a cross-sectional view showing another structural example of an IC
. card according to the present invention.
FIG. 8 is a cross-sectional view showing another structural example of an IC
card according to the present invention.
FIG. 9 is a cross-sectional view showing another structural example of an IC
card according to the present invention.
FIG. 10 is a cross-sectional view showing another structural example of an IC
card according to the present invention, |
'FIG. 11 is a graph showing a measuremént result of the surface shape of a
reinforcement rhaterial in an 1C module prepared as a sample 7. |
FIG. 12 is a graph showing a measurement result of the surface shape of a
reinforcement material in an IC module prepared as a sample 1. |
FIG. 13 is a graph showing the relationship between the hardness of the |

reinforcement material and the surface variation amount for every thickness of the

reinforcement material.




of enboedi ments of an I C card to which the present invention is applied.
FIG | shows a structural exanple of an IC card | according to the present
invention. This ICcard | is constructed by sandw ching an | C nodul e 2
between a pair of thernoplastic resin sheets 3a and 3b. FPMa2Wows a
plan view of the I1C nodule 2, and FIG 3 shows a circuit diagramthereof
As shown in these figures, the I1C noglule 2 is constructed in a structure
in which a resonance circuit conprised of an antenna coil 5 and-a tuning
capacitor 6 is connected to a rectification diode 7, a snoothing capamtor
8, andBes Maile o GargyingOutithe dgvendtamg substrate 4. Note that the tuning
capacitor 6, rectification diode 7, and snpoothing capacitor 8 are

i ncor-por at dfereinalfiee, With edfieperieito tls@dmmgesletéﬁml explatation will bbmadesul at i ng
substrate 4 is a si ngle material or mxture selected froma polyester

roup 4 BSHiRR )M I hpiéln hal at e,
gol ygtq]%ne naé‘ﬁsﬁ‘%’ﬂgg,@”ﬁ@ ﬁ@hﬁpﬁé’?@ggﬁgo yoﬁaﬁ E%(ﬂg%ip) i ncluding
propyl ene t.h |ike, a ce]lulos i ncl d|n el lul gse tri cetate,
el Phl oo di dr shaws Astroengs] prasbie,ok S il diadBediRegPdls Trkbedlar ng
acrylonitrile-butadi ene-styrene resin, acrylonltrlle styrene resin,

pol ystigyvemon. pbhigd€r ard i mrqdmtrupwﬁm$m veichwigrap IC module 2 between a
pol ynmet hyl - met hacryl ate, pol yacrylic ethyl, polyet hyI nmet hacryl ate, vinyl

acet atpair ofbleitbplaktie ks sheet@Bg ahiSHl. i ke, and a pol ycar-bonate group. Any
material can be used without problems, as long as it is an insulating

or gani ¢ mafP‘iG’ 3 h&w@@%l&?%e %ﬁg@‘i@:g&{cﬁ{h o %&1%?0 3 oiwﬁE%V&rEﬁRt | oned

antenna co BUn ng eapact 1 i cat'ion snmoot
o et HRET Hcreely. By Shol o dhess BB ay s, KoMl 2o caréTgEig! in 4 il b

structure in which a resonance circuit comprised of an antenna coil 5 and a tuning
capacitor 6 is connected to a rectification diode 7, a smoothing capacitor 8, and an IC
chip 9,.:0n-an msulating substrate 4. Note that the tuning capacitor 6, rectification
diode7,-and smoothing capacitor 8 are incorporated in the IC chip 9 in some cases.
The material of the insulating substrate 4 is a single material .or mixture selected
from a polyester group including polyimide, polyester, polyethylene terephthalate,
polyethylén‘e naphthalate, and the like, a polyolefin group including propyleﬁe and the
like, a cellulose group including cellulose triacétate, cellulose diacetate, and the like,
a Viﬁyl-based resin group including acrylonitrile-butadiene-styrene resin,
acrylonitrile-styrene resin, polystyrene, polyacrylonitrile, polyacrylic methyl,
- polymethyl-methacrylate, polyacrylic ethyl, polyethyl-methacrylate; vinyl acetate,
polyvinyl alcohol, and the like, and a polycarbonate group. Any material can be used

without problems, as long as it is an insulating organic material.



conposite material thereof Resin that can be used will be single or m.xed
t hérnmopl astic resin selected from vinyl-based resin such as
pol yest er - pol yuret hane resin, polyurediane resin, polyester resin,

“acrylonitrile-butadiene-styrene resin, acrylonitrile- styr&dféay 2o,

pol ystyrene, polyacrylonitrile, nethyl polyacrylate, -
pol ynet hyl - met hacryl ate, ethyl polyacrylate, polyethyl-nmethacrylate, vinyl
acetate, polyvinyl alcohol, or the I4ke, thernoplastic resin such as

_ polycarbonate or the like, and the like. Further, thernosetting resin such

as phenol Aeaiethodgfproviding the abovesaentransdantenna cobls, tiageapatitonfsed as
known binder resin. In addition, a chem cal conpound containing two or

nor e wettefiedtion dibdé Spamaotiieg cigaditor 8, L0 ehipnd,aeid the HkedorcHrNingalatingonpound

i ncluding an epoxy-based functional group can be used as a reactive

or 9anisGbitpite W0k AF 8o AR of (ifiheOly hRABWERIRAIIA ol BficH LRl bEAC! ! Ve

functional group can be used, X a conpou having a reactive
property such as a, ¢o und i ncluding a hydroxyl group, am no group, .or

t he |i°Qé{P%%?H&§?ﬂ?}rt§Bﬂ[%%s_ In addition, as shown in FIG 4 which enl arges
the part of the IC chip 9, a nethod of connection between the 1C chip 9
and t he coR¢sathatecandyearsedarill beisingle er mixedtheodoplastitiesin sélected doom ode
(bunp) 9a of the IC chip 9 and the antenna coil 5 or the conductive |ayer

part efnyitbas¢dCrosinunidings pelyestaf-poarehaneesin pylhiethahewesitiepokiester ey 2005
10 through an adhesive layer 10 and further an ani sotropic conductive

adhesj I fonre S h Ly.e - 0 W . | |, a

m xt u?éels?n’or ott otlr.rlp gg@%#e%ﬁ? (g)]?(rlf 34’%&8%&%%%%@%@ 1§§‘5’g§]\e§ur et hane
resin ol ter-pol yurethane resin, agrylonitrile-butadi epe-styrene

resi nPOi.)Y@Péﬁfesm  mefylp M@W@??éoqme&gﬁw@h@?&lﬂe, ethy! polyacrythte,

polyethyl-methacrylate, vinyl acetate, polyvinyl alcohol, or the like, thermoplastic resin

such as polycarbonate or the like, and the like.
Further, thermosetting resin such as phenol resin, epoxy resin, silicon resin, or -
‘the like can be used as known binder resin. In addition, a chemical compound
containing two or more molecules of iéocyanate (NCO) in one molécule or a chemical
compound including an epoxy-based functional group: can be used as a reactive
organic low-molecular agent. Any ofthese compounds including a reactive ﬂnctional
- group can be used, mixed with a compound having a reactive property such as a
compound including a hydroxyl group, amino group, or the like, without problems.
-In addition, as shown in FIG. 4 which enlarges the part of the IC chip 9, a
method of connection between the IC chip 9 qnd the conductive layer part willbe a -
- method in which the electrode (bump) 9a of the IC chip 9 and the antenna coil 5 or the

conductive layer part of the IC-mounting part are connected in a face-down manner



pol yacrylonitrile, nmethyl polyacrylate, polynethyl-nethacrylate, ethyl

pol yacryl ate, polyethyl-nethacrylate, vinyl acetate, polyvinyl, alcohol,

or the like, polycarbonate-based resin, and epoxy resin, and the |like. For
the adhesive layer 10, it is possible to use a material obt®d/®edPdy ni xi ng
grai ns subjected to non-conductive processing based on an organic nateri al
into the surface of such grains thih are obtai ned by nmaki ng conductive
processi ng (physical or chem cal prfocessing based on An, Ni, A, Sn, or
the like) on the surface of conductive grams (An, Ni, A]l, Sn, or the |like)
or northranghan adhesiyednyer, 1thand dwiharanranisateagic condadtive adhesiveilayer: der to -
attain an ani sotropi c conductive adhesive layer. In these grains that have

been subj edigd dsotheanteeiidUaier 0 MWillaRs Single, rdshe £ atiduet] yealcongpleks
exposed since the non-conductive processing |ayer is broken when nounting

(e | AR iy 3581 SEF 5 o DA O ST 0o Bl

antenna co e conductive n a use

chip 9 i.s brought.into contact with.the antenna coil 5.or the conductive
| ayer TR acmiQlpbutadiene s aenc Fosi ACTHIGNE-SHTRRS ToSR) PRBFHES50 t hat
the IC chip 9 can contact the antenna coil 5 or the conductive |ayer part

when melyrarylgnittite, n@thglpolyacrylateepolgmethyi-raetuoeylete, ethyl pelyacsyliate,i ng

substrate 4 is sealed by a sealing 5 May 2005 naterial |I | flowed so as to

cover poipethgl-idieictyRite! heindd Chibdtald, 3solgvimyl-i alcbhEl, 4or ithe Orliley, t O

guarantee the conductive characteristic, and’is reinforced and protected by
Ep(r)ily- %&W&?F@%ﬁ}gg?éé,ﬁd(%p%&gﬁsg??@a@gl Iﬁﬁeglr Imr;ge{ntif ﬁ[yl ?lesil_ﬁ' can be used
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thernosetting reaction, a filler, hollow

grains subjected to non-conductive processing based on an organic material into the

surface of such grains that are obtained by making conductive processing (physical or

chemical pfocessing based on Au, Ni, Al, Sn, or the like) on the surface of coﬁductive

grains (Au; Ni, Al, Sn, or the like) or non-conductive grains, hollow grains, foil, or the

~ like, in order to attain an anisotropic conductive adhesive layer.  In these grains that

have been subjected to non-conductive processing, the conductive layer is exposed

since the ﬁon~conductive processing layer is broken when mounting the IC chip 9, and

.are used for junction between the 'IC'chip 9 and the antenna coil 5 or the conductive

layer. In a use method thereof, the IC chip 9 is brought into contact with the antenna

coil 5 or the conductive layer while pressure is applied or heating 1s further

maintained, so that the IC chip 9 can contact the antenna coil 5 or the conductive layer

part when mounting the IC.

Further, the IC chip 9 adhered to the insulating substrate 4 is sealed by a sealing



grains, or foil singly or a conplex thereof is mxed into this resin and
puf to use. To restrict generation of stress due to the filler, hollow
grains, or foil, these materials are used with their size, r adi n and
"mxing ratio thereof adjusted properly. Used as the relnfoﬁd@%*ﬁﬁoé%aterial
12 is a substantially circular disk having a I|arger dianeter than the

| ongest di nension value of the IC cELp 9. The IC chip 9 adhered to the

i nsul ating substrate 4 forns a conv part on the insulating substrate 4.
There is a case that a convex part is also forned on the surface of the

r ei nf snatenigink] Aawedisalasite coyerthetperipbiery of thehl chip/rasshapm infFiChik - |1 C chi p
9, so convexes and concaves appear when the reinforcenent material 12 is

vi ewedhn eitler t@giaranteRahe 0ondr AR chdraefiaice andis deforded afOpropsorad byat eri al
12 appear al so as convexes and concaves on the card surface. If there are

convexes: egreg&ggglya?én@ El%l (?&fj%aﬁig e%‘fiﬁ rﬂﬁ’t%ngml' t he appearance of the

card 1I's rac er| tICS are degraded, e.gqg.
blurring o I cur a visible recor ayer;
rence. n° EnBey Boeghoriconebetds AyPRePaIHessd ShmOSHA Gk Gok RN

variation -anount (height difference between convexes and concaves) of this
rei nf os teneating mwterialods Inntderto@rewdnt sressfrdaf being applicdtethe(€rehim or
| ess. By defining the surface variation amount (height difference between

convegelnedd SonRaciiest thefvolitfie tatRIbCLIRA SRt AE r8dctioh, aifflledcholld to 20
(err)mor Iess, convexes and concave$ appearing on the card surface are

d . l.I ent
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used with their size, grading, and mixing ratio thereof adjusted properly.

Used as the-reinfercement material 12 is a substantially circular disk havinga
- larger-diameter than the longest dimension value of the IC chip 9.
The IC chip 9 adhered to the insulating substrate 4 forms a convex part on the
msulating substrate 4. There is a case that a convex part is also formed on the surface. -
- of the reinforcement material 12 so as to reflect theé convex shape of this IC chip 9, so
convexes end concaves appear when the reinforcement material 12 is viewed entirely.
The convexes and concaves of this reinforcement material 12 appear also as convexes
and cohcaves_on the card surface. If there are convexes and concaves on the card
surfece, not only the appearance of the card is degraded but also print characteristics
are degraded, e.g., blurring or print errors occur in printing on a visible recording layer:
Hence, in the IC card 1 according to the present invention, the surface variation

amount (height difference between convexes and concaves) of this reinforcement



material 12 to 20 ~tmor less, it is effective to use a material which has
Vi ckers hardness within a range of 200 or nore and 580 or |ess, as the
material formng the reinforcenent material 12. The Vickers hardness is.
obtai ned by a measurement nethod according to JI S Z2244, ai@%2ckers

har dness tester according to the standard of JI S 137725 is used. If the

Vi ckers hardness is | ess than 200, the shape of the IC chip 9 is reflected -
on the surface of the reinforcement Yaterial 12, or deformation is caused
in accordance with contraction/hardening of the sealing material 11.

Ther ef materialHE is defihed & ba20 ani onlesso Byt definihg the sinficer vaisivn ambent al 12
cannot be reduced to 20 Pm or less. In addition, the convexes and concaves
al so . a t diffeldiRe BREWechEdrAERes and 655N e SFEr (RE r&Afd e BnithP ARfefmeL 2Nd
causing blurs and print errors. Thus, print” characteristics deteriorate. ,
Meanwhj_| | f Vi.ckers hardness is 580 or nore, th shape of the IC :
chi o oisiefinse th 2P b BEFLE, CAMERE nd Somyed hrd gt e R SRes P 15 o
def ormatjon_ i s not _dca sed in accordance with contraction/hardening of the
seal i rigdycgto prowi e1then i path gaod Appeaantec dny additiono sxapklent: pant ¢ he -
rei nforcenent material 12 can be restricted to be very small. However, the
r ei nf orheeaebetistics witheut blarsics privit esiois casbelattiihed éf priating batddrdiisiblest r engt h
is so lowthat the card cannot be provided with softness. Accordingly, by
usi ng I@cgﬁiﬁ%i@}eﬁhavi ng Vickers hardness within the range of 200 or nore
and |l ess thah 580 as the material for the reinforcenment material 12, the

shape of t | C chip cahn revented from being reflected.on the surface
of the’ reitorsimiR Tt dn8 sk avaritR, ARigblt R RS GHERBHAR: of ¢ he
r ei nf or cenent .. . . . .

matertal 12 to 20 pm or less, it is effective to use a material which has Vickers

hardness within a range of 200 or more and 580 or less, as the material forming the
reinforcement material 12. The Vickers hardness is. obtained by a measurement

- method according to JIS-Z2244, and a Vickers hardness tester according to the
standard of JIS-B7725 is used.

If the Vickers hardaess is less than 200, the shape of the IC chip 9 is reflected - |
on the surface of the reinforcement material 12, or deformation is caused in -
accordaﬁce with contracﬁén/hardenjng of the sealing material 11. Therefore, the
surface variation amount of the reinforc':ement material 12 cannot be reduced to 20 um
or les.s‘ In addition, the convexes and concaves al.so appear on the card surface,
thereby degrading the appearance and causing blurs and print errors. Thus, print |

- characteristics deteriorate. Meanwhile, if the Vickers hardnéss is 580 or more, the
- shape of the IC chip 9 is not reflected on the surface of the reinforcement material 12

or deformation is not caused in accordance with contraction/hardening of the sealing



l

T

material 12 can be adjusted to 20 (err)mor |ess. Meanwhile, the card.can
be*provided " with proper softness. The material which has Vickers hardness
of 200 or nore and |less than 580 will be nonferrous netal material such as
Cu-Sn-P, Ni-Cu-Zn, Cu-Be-Ni-Co-Fe, or the like, nickel/al PdyadXsd
material such as NN-Co, Ni-Cr, Ni-M-Cu, or the |ike,

ni ckel /ferrous-all oy-based naterial _such as N -Fe or the |ike,

titani um nol ybdenumn st ai nl ess- basedldaterial such as SUS304, SUS301,

SUS316, SUS63 1, ASL350, SUS430, SUS420, or the like, or, carbon steel
such asateiabi beTheaurfabbaatinkien amound qidbs rdhfortement nmterialf 12 kag be
materials after further increasing the, hardness via a heat treatnent.

Al so, rédifictdd 1© %hwl:iheﬂwe%p tRE Mora&h@ﬁt Alatdrfal IO sbtiioff, @adbl y be

within a range of (err)ymor nore and 100 [imor less, if theé Vickers

he 1 BRIPEIES Eﬁ%ﬁh@?‘gﬁ‘%@% f $855% a2, Plgr o b BBHECS o .,

shape of the I1C chip 9 cannot be absorbed, and deformation is caused in

- accor 88HBesSai t h contraction/ hardeni ng of the ‘seal i ng material 11. Thus, the

surface variation anount of the reinforcenent materi al 12 cannot be reduced
t0-20 ~trnAcgordiagly, bpusargatriaveiial having Weckiehd hidaess withiméhe mingearfcenent
material 12 exceeds 100 pin, it is difficult to set the thickness of the

| C cangdolorthbid dhd 138s IARBBPECHIhA@rialPfor thé‘%]ﬂ%ﬂceiﬂen@ @ﬁateﬁﬁp e2.dihegl y, by

setting the thickness of the reinforcenent naterial 12 within a range of

def or Mot Pl KCEARESED G PR eRied B beib sBisetfin b MR
et %;é@flgﬁmeiqép%%@ﬁaﬁsea%d the Sirface vartion smoant %tf'tﬁé‘ ontorcement
material 12 can be adjusted to 20 pm or less. Meanwhile, the card can be provided
~with proper softness.
The material which has Vickers hardness of 200 or more and-less than 580 will.
be nonferrous metal material such as Cu-Sn-P, Ni-Cu-Zn, Cu-Be-Ni-Co-Fe, or the like,
nickel/aﬂoy#based material such as Ni-Co, .Ni,-C-r, Ni-Mo-Cu, or the like,
- nickel/ferrous-alloy-based material such as Ni-Fe or the like,
"titanium/molybdenum/stairﬂess—based material such as SUS304, SUS301,“ SUS316,
SUS631, ASL350, SUS430, SUS420, or the like, or carbon steel such as SK steel, or -
"the-like. It is possible to use any of these materials after further increasing the
hé:rdness via a heat treatment.
Also, the thickness of the reinforcement méterial 12 should preferably be within

. arange of 50 um or more and 100 pm or less, if the Vickers hardness of the material

to be used is 200 or more. If the thickness of the reinforcement material 12 is 50 pm



can be.reduced to 20 pin or less, and the thickness of the IC card | can be
easily set wthin the range according to |1SO definitions. If the Vickers
hardness of the material used for the reinforcenent material 12 is 300 or
nmore, the thickness of the reinforcement material 12 shoul ® Mee2@bably be
within a range of 30 pin or nore and 100 [Lmor less. If the thickness of
the reinforcenent material 12 is 30, pin or |ess, the convex shape of the
|C chip 9 cannot be absorbed, and d]eJTOornation i s caused in accordance with
contraction/ hardening of the sealing material 11. Thus, &he sur.f ace
vari at PBiesanbgrronyex shape of e o oD camsos biesabsprbadh mmdidafermaidoras to 20
pin or less. In addition, if the thickness of the reinforcenent materi al
12 excested i8cqordande with dohfraction/hirdesig dftike sdulizignesteriof 1 1. HEhuCthear d |
within a range according to | SO definitions. Therefore, by setting the
t hi ckn el r ari -\l THhd or
Sixtodfartalitn dﬁlﬁo‘f@%y JRIcBid natéridf (M Nahndt bEAMRCEA 180 LM O

nore a 00 pin or less, e convex shape o Cchip 9 J
i s absor ped d def or mat.i.on.i.§ not used in accordanc i th

cont r a5t 165t ARCERATR-af ther i et af Hirsieanioseriant PARPHL 1 9ieREsds 100 dness
of the material used for the reinforcenent material 12 is 300 or nore. The

sur f aciemy af isatiffsoultiensettthe thickoesseofithe I€esasdt]l withur thel range @geonding tiiuced t o

20 [Lmor less, and, the thickness of the ICcard | is set within a range

accor diSQ definitias. defdordinighn by settinightie, thivkeessofddaenffotdeagmphatstial resin
having a lowcrystallization characteristic of a crystallization rate of 5

% or | - AL 1S , f i S | 21 $¢ : | | andw ch
Y e R T e e
I ow-c "did &lflztlolmzlg%i(ln? in gchc%rr acﬁceervln'%];[l the ggnﬁcﬁzﬂaghéﬂiﬁgtolfgﬂ]e sre%ﬁl?lg material

~ 11isnot caused. Thus, the surface variation amount of the reinforcement material 12

U

cah be reduced to 20 pum or less, and the thickness of the IC card 1 can be éasily set
within the range according to ISO definitions.
If the Vickers hardness of the material used for the reinforcement material 12
18 300 or more, the thicknesé of the reinforcement material 12 should preferably be
‘within a range of 30 um or more and 100 pm or less. If the thickness of the
reinfor'caine;nt material 12 is 30 pm or less, the convex shape of the IC chip 9 cannot
- be absorbed, and deformation is caused in accordance with contraction/hardening of |
- the sealing material 11. Thus, the surface variation amount of the reinforcement
‘material 12 cannot be reduced to 20 um or Iess. In addition, if the thickness of the
reinforcement material 12 exceeds 100 pm, it is difficult to set the thickness of the IC
card 1 within a range according to ISO definitions. Therefore, by setting the thickness

of the reinforcement material 12 within a range of 30 pm or more and 100 pm or less,



of 5 %or less, it is possible to . use copol yner of .
t erephtal i c-aci d- cycl ohexanedi net hanol - et hyl enegl ycol, or alloy of this
copol yner and pol ycarbonate, copol ymer of

t erephtal i c-aci d-i sophtal i c-aci d- et hyl enegl ycol, or one ko200 xed
plural kinds of non-crystal resin selected froma group of resin of
copol yner of acrylnitrile-butadiene- gtyrene pol ystyrene resin,

pol yacryl n| trile resin, polyvinyl- 6!‘ IFfcohol resin, methyl-polyacrylate

resin, neth | - met hac esi vi nyl tate resin, polycarbonate
resin, E Re ofrﬁ raelrlﬁ ipabserdied an a@t%@éﬁenaséw& ased h as a
hydrogen chIorrde gas which provides |arge influences on furnaces and

envi r iegerdagce dwith nepritractionftmr denngfof thesgeadingi materdal di, df ¢he Wiekefsore, by
using resin as described above, processing after dlSpOSItIOﬂ can be

f aci | iHaadests offise RiapkYislased f&nme&emlsf&e%exﬁ%mhhpm is.l%ncrt%r fie ecné May

2005 16 in processrng for drsposrtron |t|on p ace of

non- cr. ki nd it SS | e-si de
non- o Chk vaidih %ﬁ@gﬁﬁﬁf Hnfse miru&?elraéﬂh Wto Hhei iy o
CO- ex rusr on netho Further | ow-crystallization poI yester resin_of these
ki nds le%s. agdHbe speaf e Keiward Vi tshsetamidim aqtrdigei aasoTdingatos §B6t ance
such as polymer or the Ilike within a range of weight ratio of 50 % or

| ess, definitions. preferably within 15 % or less. A reversible heat-sensitive
recordlng sheet 14 is adhered to one of the surfaces of the thernoplastic

resin sheeFgrdier a0ectd BAGURE meﬁagﬁﬂﬁesr%'%%?’ low Ty a1 ‘él%hs' bl e

heat - sensitive recordi ng s constructe e film a
C Dot sBftacfRlic ot 4 E4RtaltiZitfon 586 0 3% bf 1es bR Ried AitnefthShtasftl Tedin
sheets 3a and 3b which sandwich the IC module 2 as described above. As the
- thermoplastic resin having a low-crystallization characteristic of a crystallization rate
of 5 % or less, it 1is possible to . wuse copolymer of
- terephtalic-acid-cyclohexanedimethanol-ethyleneglycol, or alloy of this copolymer and
polycarbonate, copolymer of terephtalic-acid-isophtalic-acid-ethyleneglycol, or one -
kind or mixed plural kinds of non-crystal resin selected from a group of resin of . -
'copolymer of acrylnitrile-butadiene-styrene, polystyrene resin, polyacrylni&ile resin,
polyvinyl-alcohol resin, methyl-polyacrylate resin, polymethyl-methacrylate resin,
-vinyl acetate resin, polycarbonate resin, and the like.
These kinds of resin do not generate a gas such as a hydrogerr chloride gas
which provides large influences on furnaces and environments, during incineration of

- disposition after use. Therefore, by using resin as described above, processing after

disposition can be facilitated, and problem of environmental pollution is not caused



| ayer. .As the high-nolecule film it is possible to use various

hi gh-nol ecul'e filnms including, for exanple, a polyethylene-terephtal ate
(PET) filmand the like. The coloring |ayer is prepared, for exanple, by
formng a netal filmof aluminumor the |ike on the high- #6208 il m by
a vacuum deposition nethod or the Ilike. . The heat-sensitive recording

| ayer can be sel ected and used from % hi gh- nol ecul e/ | ow nol ecul e type in
whi ch nebul ar and transparent stateé change reversibly in accordance with
t he change of ,the crystal state of the organic |ow nolecule materi al

di sper@dioressingforslispasitigieri al (matrix) of the resin, and a 5 May 2005
17 | euco conpound type as a therno-col oring conpound which utilizes
reversi bl e Incalditiomgn pdaset dfinmombetysed mesin ofltkederlandsianoy pdssitde ¢oluse iang
conmpound and an el ectron acceptor type conpound which are dispersed in the

ot herdd{ﬂ}lﬁ-@i&' nm?fchsli’ﬁ §h‘% { &eafgﬂeﬁ'oﬁg ut -iﬁ{ 1‘3‘5 sfy%'télgrehﬁﬁ’ gj'r al S

formed to have a mthlc ness of a a coatl ng met hod or

the like. first alclovv- ecul e rsed in
the_ netexipt mathofl ufHERgoRayStalfirtian Do lEGT sfrin < R LEf ve. o
fatty acid or alicyclic organic acid. For exanple, the material wll be
sat ur ther isinvoay bandded wathrvanious addigives ar @subﬂtmce uchas polymsr prthsci d,
pent a- decane acid, palmtic acid, hepta-decane acid, stearic acid,

nano- dékeawithaca thngeroﬁfcmghmud of lsef%rmdeﬁ,g bflmdré pfe:[emhly wathiid | 5C%rant i ¢
acid, montan acid, nelissic acid, or the like. Exanples of the

non-sgpdy ated fatty acid wll be oI ein acid, elaidic acid, linoleic acid,.
sorbic acid, stearol acid, and the like. Note that the

A reversible heat-sensitive recording sheet 14 is adhered to one of the surfaces
of the thermoplastic resin sheets 3a and 3b by way of an adhesive layer 13 . This
reversible heat-sensitive recording sheet 14 is constructed by a high-molecule film, a
coloring layer, a reversible heat-sensitive recording layer, and a transparent protect
layer.- < -

As the high-molecule film, it is possible to use various high-molecule films
including, for example, a polyethylene-terephtalate (PET) film and the like.

The coloring layer is prepared, for example, by forming a metél film of
aluminum or the like on the high-molecule film by a vacuum deposition method orthe

- like,
- The - heat-sensitive recording layer can be selected and used from a
high-molecule/low-molecule type in which nebular and transparent states change
reversibly in accordance w1th the change of the crystal state of the organic

Iow-molecule material dispersed in the mother material (matrix) of the resin, and a |



fatty acid, derivative of fatty acid, and alicyclic organic acid are not"
limted to those described above, and one or two or nore kinds of them can
be m xed and applied. The nother material of the resin will be a single,

m xture, or copolyner selected from acryl-based resin, ur&tManeddsased
resin, polyester-based . resin, cellulous-acetate-based resin,
nitro-cel |l ul ous-based resin, vinyl- 9Ioride-based resin, and

Vi nyl - acet at e- based resin. Meanwhil &, to control the transparence
tenperature range of the reversible heat-sensitiye recqrding part, a

ol ast ¥R COBPORBd  type 25 A Bhermorsalagng ciompaaK wich aitizeRdevPRDIEan be
added to the nother material of resin, at 0. 1 to 20 weight% Further, to
i npr oeldring reastien hetveecagami elettroredanorttype calokiag ca6founitBamt amelentorr asur e

of the reversible heat-sensitive recording part, a hardener, crosslinking

- agent gcagptot %e%@dﬂﬂﬂ%@ﬁ%@&@@eﬂs@ﬂ Qi B AR A8k PesiaOThespondi ng

-to the nrotheér rial of resin tan be added to the nother material of

resin 0.5.to0 10 ..wejght % ~Next,. the heat-sensitiv ec ' yer of
the 1 bsBsisHisrebOriEaieh I8 itin o 1aSe S, MEKHisst 18 R 0 08 e o o
coloring reaction_of a | euco compound and a col oring/decol oring agent
whmchbaﬁbmﬂﬂEW@H@@@dKﬁthﬁbkﬁnther material (matrix) of resin, and can be
provided with a filmthickness of 4 to 20 Vmby a printing nmethod, coating
met hod, or Atlfiest, theeorgdiie [bwumolcoabpmatetial thbe dispersed éul thenhdatesensitive
heat-sensitive recording layer and is normally colorless or |ight-colored,

W B ﬁ&érmﬂpdyﬁggﬁcﬂ or R¥etiVaRR:s mggfaefd@rﬁog%ﬁw&%aﬁewdve

recordi ng paper, heat- sénsitive recording per, t-sensitive o
e T T e

acid, myristic acid, penta-decane acid, palmitic acid, hepta-decane acid, stearic acid,

.nano-decane acid, arachic acid, behem'c acid, lignoceric acid, cerotic acid, montan
acid; melissic acid, or the like. Examples of the non-saturated fatty acid will be olein -
acid, elaidic acid, linoleic acid, sorbic-acid, stearol acid, and the like. Note that the .
fatty acid, derivative of fatty acid, and alicyclic organic acid are not limited to those

- described above, and one or two or more kinds of them can be mixed and applied .

" The mother material of the resin will be a single, mixture, or copolymér selected
from. acryl-based resin, urethane-based resin, polyester-based . resin,
ce]luldus-acetate-based resin, nitro-cellulous-based resin, vinyl-chloride-based resin,
and vinyl-acetate-based resin. Meanwhile, to control the transparence temperature
range of the reversible heat-sensitive recording part, .a plasticizer of resin, a
high-boiling-point solvent, and the like can be added to the mother material of resin,

at 0.1 to 20 weight%. Further, to improve the resistance against -repetitive



| act one- based, fluorane-based, or salton-based conpound which has a parti al
skel eton of |actone, salton, spyro-pyran, or the like is used. However, it

is not limted particularly. SpeC|f|cexampIesthereof
Wil |l be 3 3-Dbis(p-dimethylaminop5May3op 1) - 6 -
di met hyl aminophthalido 3, 3-Dbis(p-di met
hyl ami nophenyl ) pht ali do 3 3-Dbi s (1 2-4di
methyl‘indole-3-i1)—16-dimethylaminophtlt
al i do, 3- dmathya no- 6 -chrolo-7-nmethylfulorine, 5 May 2005 19
3,3 - hrthgkmgurcaf teroversible heatsyengitiveréoprding paysha hatideer, crosslinking

3-di net hyl am no- 7-di benzyl am nof ul ori ne, 3-di et hyl am no-7-chrol of ul ori ne,

3- di etdapghanindGhe 1 tiiyich achidviel AdledldifeSional bnd%mﬁ correspondmg to the
3- plperldlno 6- met hyl - 7-ani li nofulorine, (n - e

in i
di but hy g%g?dﬁ&éﬁ- 6%{]ch11 ﬁalépﬁﬁdd-%dl}oéehéni(ftpﬁrg?laf%}éln%fﬁht rht?) t -IR-
tetrahyd fr| I') ani i no- 6-net hyl - 7-anilinofulorine, and the |i ke These are
used ¥ -‘or- m xedly. Meanwhile, the coloring/decoloring agent is a
conpound mhlch rel eases reversibly proton by action of thermal energy and
makes bot h Nefxtc theoheatgserfsitiet ravoddingelagtoof rthe defies tcoampovred fypec os @aonpound.
That is, this compound has both of an acidic group consisting of a phenol

hydr OWém%-@Hl@)rﬁrgc% M&ihﬁi@t&eﬁd‘ﬂe%oﬁﬁﬁ%%e%wofﬁwﬁ%b%bhﬂﬂvuﬁﬂ an
am no group, and becones acidic or basic to cdlor or decolor thé |[euco

conpo %ﬂg ‘a -J&Sﬁﬁgﬁégol%rﬁ%paggﬁy wﬁféhsfgreacﬁspaeréelﬁjﬁf £hQ1Ab R WM Breiat fRaftixh?’ t of a

conpound.
of resin, and can be provided with a film thickness of 4 to 20 um by a printing method,

ril a

coating method, or the like. The leuco compound, which is used in the heat-sensitive
recording layer and is normally colorless or light-colored, will be generally represented
by thoseaised for a pressure-sensitive recording paper, heat-sensitive recording paper,
ﬁght-sensitjve recording paper, conductive heat-sensitive recording paper,
- heat-sensitive transfer paper, and the like. Xanthene-based, .spiro-pyran-based,
Jactone-based, fluorane-based, or salton-based compound which has a partial skeleton
of Iactoné, salton, spyro-pyran, er the like is used. However, it is ﬁot limited
particularly.
'Specific examples thereof will be
3,3 -bis(p-dimethyiaminophenyl)-6-dimethylaminophthalido ,
3,3-bis(p-dimethylaminophenyl)phthalido,
3,3-bis(1,2-dimethylindole-3-il)-6-dimethylaminophthalido,

3-dimethylamino-6-chrolo-7-methylfulorine,



I n addi tion, the col oring/decol oring agent having either an acidic or basic
group wll be, for exanple, am nobenzoic acid, 0-anm nobenzoic acid,

~4- am no- 3- net hyl benzoi ¢ acid, 3-am no-4-nethyl benzoic acid, 2 -amno- 5

" -ethyl benzoi ¢ acid, 3-am no-4-buthyl benzoic acid, 4-am noSMMapE®¥xybenzoic
aci d, 3-am no-4-ethoxybenzoic acid, 2-aniino-5-chlorobenzoic acid,

4- am no- 3- br onobenzoi ¢ aci d, 2-aning-2-nitrobenzoic aci d,

4- am no- 3-nitrobenzoic acid, 3-amn 94-nitrj|benzoic acid, am nosalicylate,
5 May 2005 _28 di am nobenzoi ¢ acid,  2-nethyl -5-am nonapht hoi ¢ aci d,

3- et hyd ~ 3= bibs GBnaphoni vaebagial e - ik tbtd hi d1owe thyl eominetp ht b adedw,
2-met hyl nicotinic acid, 6-chloronicotinic acid, or the 1|ike. The conpound
whi ch 3-dohedhgtaraideg-diteney b cfubstihe Of 3ad@thplantiner TRshitotofulddihe be a
salt or a conplex salt of a conpound including a phenolic hydroxyl group or
a car byt - &0 | oJ an. api ‘un. .1 | e

her eor R -6 e SORAHERNIES, ShPIrih B LI I At A

hydr oxybenzoi ids, . hydroxysalicylic acjds, .gallic, acids,, bisphenol

acet ksl B aRd Iohk: BT e t Tl hffbhR @ - ‘Js@meecﬁeaslf-rﬂm I lpwapﬂfp kT has
phenyl al kyl ami nes, triallylalkylam nes, and the |ike. .Specific exanples

t her edf-dihwtyl anpi modboxgbéhadi-F - idialodu land ime sal 3 - (npebhhigrlexybenzoi ¢
aci d- phenyl al kyl am ne salt, m hydroxybenzoic acid-al kyl am ne salt,

p- hydwxad@eiﬁ@ﬁiljaﬂmh@imath%ﬁlﬂﬁ)fﬁﬁidne, BndY6¢ kY PTRaS Gre used singly o
stearyl -al kyl am ne salt, I sphenol acet at em al kyl am ne, bi sphenol “octyl
acetabﬁhﬁkgﬁganine salt, and the like, which are used singly or m xedly.
Note that the | euco conpound and the coloring/decol oring agent are no

limted t Ol\jeg%%v%jg,e Stﬁgi gﬁgnﬁbgf&é%blo%rﬁ% gggntois %mgoxgi)ound which releases
reversibly proton by action of thermal energy and makeé both of coloring effect and
| decoloring effect on the leuco compound. That is, this-compound has both of an acidic

- group consisting of a phenol hydroxyl group or a carboxyl group and a basic group

- consisting of an amino group, and becomes acidic or basic to color or decolor the
leuce compound. The basic group may exist as a functional group or as a part of a
compound.

In addition, the coloring/decoloring agent having either an acidic or ba;sic group
will be, for example, aminobenzoic acid, O0-aminobenzoic acid,
4-amino-3-methylbenzoic acid, 3-amino-4-methylbenzoic- acid,
2-amino-5-ethylbenzoic acid, 3-amino-4-buthylbenzoic acid,
4-amino-3-methoxybenzoic acid, 3-ainino-4-ethoxybenzoic acid,
2-amino-5-chlorobenzoic acid, 4-amin6-3-bromobenzoic acid, 2-amino-2-nitrobenzoic

acid, 4-amino-3-nitrobenzoic acid, 3-amino-4-nitrilbenzoic acid, aminosalicylate,



nore ki-nds of those conpounds may be m xed and applied. In addition, the
not her material of resin to be used is a single, mxture, or copolyner of
resin selected fromacryl -based resin, polyester-based resin,

pol yur et hane- based resin, polyurea, melanine, polycarbonat&Ma628ni do,

pol yvi nyl pyrol i done, pol yvinyl al cohol, polyvinyl chloride, polyvinyl
buthylal, and the |ike. Further, ia order to inprove the resistance

agai nst repetitive printing/erasure Qt 5 May 2005 21 the reversible

heat -sensitive recording part, a hardener or bridging agent, which forms a
t hr ee-diaminlicoaaic asid, deoe I—ﬁennmmaphdnmoamdé-mbyﬁémmaompmhwfacufksi n, can
be added to the nother material of resin, 0.5 to 10 weight% Further, to

| mpr ouicdtheic he, ionietinic héid] S-nABPIinkd Ririe asidde Dhleohicdtindd féidabstibent
which has a relatively high conpatibility wth the | euco conpound. In the
| C cangl according to the present invention as described above, the
surface variation anount (height difference between convexes and concaves)
of the reinforcenent ter] 12 of the |IC nodul e i s.defined to _be 20

Ui mor | esdhescompgind EBidlRelndana hasissrous g FpRat pia Hhome EOBMAIGu 1 f ace
can di sappear. As a result of this, this IC card | has a good appearance
and prvolli tbessalkord templas satttofarcangoiverd mthokng apheamlic ifdroxybgrompiort
errors, in printing on the visible recording |ayer. Further, as a method of
manuf aeadbod gidws ah@aeeffholind idclhdinpansinkhe gfSup. UsR eRarfiBlelthetsdFvift L ON
met hod by heat press. In the nelt |am nation nmethod, respective materials

IR T et ARt e e R
T g RS o eSS R hSE TS LD o

selected from aliphatic amines, phenylalkylamines, triallylalkylamines, and the like.

Specific ‘examples thereof will be a p-hydroxybenzoic acid-alkylamine salt,
p-hydroxybenzoic acid-phenylalkylamine salt, m-hydroxybenzoic acid—a]kylamine salt,
p-hydroxybenzoic methyl-alkylamine salt, p-hydroxybenzoic stearyl -alkylamine salt,
bisphénol acetate-alkylamine, bisphenol octyl acetate—a]kylaminé salt, and the hike,
~which are used singly or mixedly. Note that the leuco compound and the
coloring/decoloring agent are not limited to those described above, and oneﬁ or two or
more kinds of those compounds may be mixed and applied.

In addition, the mother material of resin to be used is a single, mixture, or
copolymer of resin - selected from acryl-based resin, polyester-based resin,
polyprethane-based resin, polyurea, melamine, polycarbonate, polyamido,
polyvinylpyrolidone, polyvinylalcohol, polyvinyl chloride, polyvinyl buthylal, and the

like. Further, in order to improve the resistance against repetitive printing/erasure at



pol i shed, al um num pl ates whose surfaces are polished, or the like. In the
melt |anmination nmethod, transparent protect sheets are |ayered on both
surfaces of the printed thernoplastic resin sheets 3a and 3b. At this
time, the types of the protect sheets may be different fr&Maad®oother. In
the printing on the thernoplastic resin sheets 3a and 3b, texts or figures
can be printed in the sane nethodmzi conventional 5 May 2005 22 printing
on papers and plastics, i.e., know brinting met hods such as a of fset
printing nethod, screen printing nethod, gravure printing nethod, and the
| i ke. thteaersible heet-senisiivieracording et ha harndenérair bokdgitpagent eghwhdormar d i s
peeled from the mrror plates, and punching is performed into the card

shapeathrieB-dinfenbingl i@ orRspéndiBl € RO MierRIateridNf fBYin Yoan¥eladdegunchi ng
the card shape, relief Tetters are enbossed by an enbosser, and tipping is

¢ : Ol hi

Col or |Sate fteb il S Resi, .9 O B et Rt bl e s PGS 1 cases
.ait t h b g f d. Thus, th N

Fi hi SHa8PORBPIe R Ay bawiolst AbRevSw MBI hE BIElLePRBBLPHIt: | ons

and the like of the printed layer of the letters or figures, it.is

possi with the léwed benppund:i de a protect layer 15. Further, after cutting and
processing for a concave shape for providing the contact |1 C chip, an

adhesive CHN{RLIOAA 10aRORAAz tDaht Presint MéMtidsSEs AbscHbeMEGVe/ §he and-

thus, a conbination card or a hybrid card which includes both the

R R e T MR Aok LR SR
vari OI%?.IL orggnqiﬂ];tii%gteg Tg%tf tﬁlee \I/(Il?ltl(l)g ef2r iosrr(]léﬁqleedstg%%emo;mt Qre less, so that
~ convexes and concaves appearing on the card surface can disappear. As a result of
this, this IC card 1 has a good appearance and provides excellent print characteristics
. without blurs or print errors, in printing on the visible recording layer.

Further, as a method of manufacuu'ing this IC card 1, it is posstble touse a melf
lamination method by heat press. In the melt lamination method, respective materials
of the card are sandwiched between mirror plates which are one size larger than the
materials, ;and they are integrated by heat melting press. The mirror plates uéed_ at this
time are copper plates subjected to chrome plating, stainless plates whose surfaces are

. polished, aluminum plates whose surfaces are .polished, or the like. In the melt
lamination method, transparent protect sheets are layered on both surfaces of the
printed thermoplastic resin sheets 3a and 3b. At this time, the types of the protect

‘sheets may be different from each other. In the printing on the thermoplastic resin

sheets 3a and 3b, texts or figures can be printed in the same method as conventional



present invention. For exanple, the enbodi nent descri bed above has been
explained wwth reference to a case where the reversible heat-sensitive"
recording sheet 14 is adhered to the thernoplastic resin sheet 3a in the
side of the IG chip-nounting surface. 5 May 2005 23 Howev&Mayd0Shown in
FIG 5, the reversible heat-sensitive recording sheet 14 nmay be adhered to
the thernoplastic resin sheet 3b in_the side opposite to the side where the
IC chip 9 is nounted. In addition, 44 shown in FIG 6, it is effective to
provide a protect layer 15 on the printed surface on the surface of the

t her nypimstg en papeirnandphasticgh.e.,dnowmeprintargupthastsisoch es aroffiet pringbgi n t he
side opposite to the thernoplastic resin sheet 3a to which the reversible

heat - sR8%oHI y&eé@ﬁﬂﬁﬂﬁ%%ﬁﬁ@@gréﬂlﬂesprﬁﬁﬁ%fﬁétho@ an@tlyliléng the protect
| ayer 15, peeling of the reversible heat-sensitive recording sheet 14 is

prevent ed i .can ' i o . r +n FIGS. 7
Po 5. the rosrl LRI RRHER B IsRbT SR infilichOY canfTe RPVA fitn

| C-chi p- mount i surface -of the | C nodule_ 2 bu | so i.n the . sj opposite
to théﬁmwﬁqgmﬁpﬂ@u@mgx@@er t%th@gcaﬁaéﬁmw 2 &Ig Bﬂﬁﬁt erial
12 not only on the I C-chip-mounting surface but also on the surface where

the Ilo€ acnale-femalomaldunt ed, the static |load strength can be increased
nore. In this case, as shown in FIGS. 7 and 8, the surface of the IC

modul e 2 WiNGrhallje atier Piinehi ﬂl‘@tcarﬂ'l!ﬂ'ﬂagg,drdlﬁf 18€eg ot asmbbiRd ®shn, and

the reinforcemeni material 12 may al so provi ded: on the resin.

be. pr Soitnsier! apfdinpil T bRt Sn B8 kil Betirali R fo T [
the T G hleve Zolormg, OF magnetic iaformanon 16 encoded on maghetio stripes. In cases, 0" © 2
.a portrait photograph or barcodes are transferred. Thus, the card is finished. For the
purpose of improﬁng the resistance against frictions and the. like of the printed layer -
- of the letters or figures, it is possible to further provide a protect layer 15. Further,
after cutting and processing for a concave shape for providing the contact IC chip, an
adhesive can be used to embed the IC chip with use of an adhesive, and thus, a-
combination card or a hybrid card which includes both the non-contact IC and the
- contact IC can be prepared. |
“The IC card 1 according to the present invention is not limited to the above
embodiment but can be variously modified without deviating from the scope of the
. present invention.
For example, the embodiment described above has been explained with

reference to a case where the reversible heat-sensitive recording sheet 14 is adhered

to the thermoplastic resin sheet 3a in the side of the IC-chip-mounting surface.



where the I1C chip is not nounted, and further, the protect layer 15 is
provi ded on the thernoplastic resin sheet 3b in the side opposite to the
thernoplastic resin sheet 3a to which the reversible heat-sensitive
recording sheet 14 is adhered. 5 May 2005 24 In the |IC cabday 20éwn in
FIG 10, the IC nodule 2 is constructed in a structure in which only the

| G- chip nmounting part of the insula Eng substrate 4 is made of a gl ass
epoxy substrate, a plastic substraté; or the like, and the part of the
antenna coil 5 is jointed optionally and electrically by a connection |ead
16. <Htewpyersas shosya indilr.oh d¢ raversible hoat-sensitives ragopding ﬁémtallfl waubel es

whi ch have been <carried out to check the advantages of the present

| nventadhereddotthe tighrnidpadtid desiti sh@et 3bx iethensidd @itnﬂﬁsiww the sidd whée thepl ai ned

with reference to specific nunerical val ues, e present invention is not

1 m ¢ 9¢ oo LORRg VAl HaGiioi AT RhGh in MG, 4 el ofBLde BPAMMONSS

pr epar ed. I rst, alum num i ékness

a pol yet ne .terephthalaje filmhaving. a thi.ckness of 50 [Lm, Next, an
ant enﬁ%o%ét faer 1500 e prated %ﬁa&er%gﬁets e‘a‘?‘? CaRoRlaghs R SheSinna
pattern was formed by etching processing. Thus, an antenna nodul e was

pr epabd onthe thermiopasti¢ rasimshéetrdtxintho s(deroppasiteviashe theamopthstin redin -ant enna
nodul e with a flip-chip adhesive organic conductive film having a

t hi ckghest 3 t3Whigh therdvessiblecHedthensibiot Weesedifl sheet L4 is AtReredn By -
epoxy-based sealing material and further A5052 (having a dianeter of 7 mm

o SRR o 1 el S8BTl L
14 is prevented and the adhesion can be maintained.

Further, as shown in FIGS. 7 to 9, the reinforcement méterial 12 may bé
provided not only on the IC-chip-mounting surface of the IC module 2 but also in the
-side opposite to the IC-chip mounting surface. By providing the reinforcement
| . material 12 not only on the IC-chip-mounting surface but also on the surface where the
IC chip is not mounted, the static load strength can be increased fnore. In this case,

as shown in‘FIGS. 7-and 8, the surface of the IC module 2 where the IC chip is not -
mounted may be sealed with resin, and the reinforcement material 12 méy also be
provided:on the resin. Alternatively, as shown in FIG. 9, only the reinforcement
‘material 12 may be provided. Note that FIG. 8 shows an example of the ICcard 1 in
- which the reinforcement material 12 is provided on the surface of the IC module 2

where the IC chip is not mounted, and further, the protect layer 15 is provided on the |

thermoplastic resin sheet 3b in the side opposite to the thermoplastic resin sheet 3a to

which the reversible heat-sensitive recording sheet 14 is adhered.



prepare an | C nodule. Then, formation of the reinforcenent material after
seal ing was neasured by 5 May 2005 25 a non-contact surface shape

measur enent devi ce (nmanufactured by M TAKA-KOUKI). A thernoplastic resin
sheet was prepared as follows. Terephthalic acid, copolyneM{EON5G of
cycl ohexane di net hanol and ethyl ene glycol, titaniumoxide as a white
color filler were m xed at a weight .ratio of 10 % and were sheeted to have
a thickness of 350 pmby a nelt-ext Plisi on net hod, to obtain a thernoplastic
resin sheet made of white PET-G Figures and letters were printed on one
surface of InMisIG handnbgioren icFlG ditntheHéemodble 2 isconstraetied g antiustprget hod

and the offset printing nethod. A set of the printed thernoplastic resin

sheet snfich bslytheTC-chfismoagking pale of MRS i silading sabstadtd 4 a¢ madgef alghasssandwi ch
the 1 C nodul e prepared beforehand, with their "printed surfaces oriented '

out si de E _ e £\ e, r{ .y by an
ul t ragegﬁlxg sﬁ%tra&lg%bgag%égﬂ&&ﬁg,r ?lzaﬁ}ea llﬁ‘\ef’\(’aﬁﬁgﬁ% ro_pﬂ iéﬁr%eg}t%ﬁlygﬁga és( OPP)
having a thicknegs of 60 [t s provided,outside the tenporarily fixed
sheet ,JO%‘EfS]QPté@[FﬁiE’s@dﬁ PP@C%%&CWHQD cac{, ié-ckne’s-s of 3 mmwere further
arranged to sandwi ch them fromoutside.. They were pressed into contact

and t WExwmuplgsnel t ed under conditions of a tenperature of 170 'C and a
pressure of 15 kg/cn2 by heat-nelting press, and were further cool ed and

sol i di fi ed NekpexpRRavef wHEbedndde 8PeRpBrithentd]l exiadipled whiglirbave Weah
contains an |1C nodule inlet.
carried out to check the advantages of the present invention. - Although the following
experimental examples will be explained with reference to specific numerical values,
the.present invention is not lmited only to those values.
<Sample-1>
o -:.-:At-.ﬁrst, an IC module was prepared. -

At first, aluminum foil héving a thickness of 20 nm is adhered to-a polyethylene
terephthalate film having a thickness of 50 pm. Next, an antenna ?attem was formed
by aresist agent, and an aluminum antenna pattern was formed by etching processing.
Thus, an -éntenna module was prepared. An IC chip (4 mm x 4mm x 180 pm) was
mounted on the antenna module with a flip-chip adhesive organic conductive film
having a thickness of 30 um inserted therebetween. On the IC chip, an epoxy-based -

sealing material and further A5052 (having a diameter of 7 ram and thickness of 100
pm) as an IC chip reinforcement material were provided and hardened at 110°C to

prepare an IC module.

Then, formation of the reinforcement material after sealing was measured by



A reversible heat-sensitive recording sheet was prepared as follows. At
first, 5 May 2005 26 an Al layer was forned with a thickness of about 50
AO as a coloring layer, on a polyethylene terephthalate filmhaving a

t hi ckness of 50 [Lm by a vacuum vaporization nethod. A he&tMay?¥ibti ve
recording |ayer coating material nmade of organic nol ecules dispersed in
resin was coated thereon with a coaging thickness of 10 [imat a dry
tenperature of 120'C with use of a gravure nethod.  Further, a protection
| ayer was coated thereon with a coating thickness of 3 ILmby a gravure
pr i nt BngheetoestactNesarfacen shapesi meageremions ndewdce al (manufastured ngh a

t hi ckness-of 3 [tmon the back surface of this sheet, at a dry tenperature
of 10MITAKBVKIOIKg).avure nethod. A reversible heat-sensitive recording
sheet was thus obtali ned. Conpositions of the heat-sensitive recording

- coating m%egﬁﬁﬂog?%@fﬁspg%#&yﬁ}ﬁé ﬁ@&eﬂg?%ﬁé%@ﬁ ?’f}%ﬂﬁﬂﬁlﬁéia‘éﬁl coating

mat eri al use ensitive recor coating raterial]
B L e
~weight part [Protection layer coating materi al ‘1/ ~acryl - based _rtgsi né. 50
wei ghas pavhite edocfillen warcbnnmdat fiweight raziondi hts, pad were sheeted:to hagewei ght
P t a thickness of 350 um by a melt-extrusion method, to obtain a thermoplastic resin
sheet made of white PET-G.
Figures and letters were printed on one surface of this thermoplastic resin sheet
by the screen printing method and the offset printing method. A set of the printed
thermoplastic resin sheets for the front and back sides were prepared and arranged to
sandwich the IC.module prepared beforehand, with their printed surfaces. oriented
outsides. Four corners of the sheets are welded and fixed temporarily by an ultrasonic
- welding device.
A orientative polypropulene film sheet (OPP) having a thickness of 60 }.l.ﬁfl was
provided outside the temporarily fixed sheet, and stainless mirror plai:es:‘ having a
thickness of 3 mm weré further arranged to sandwich them from outside. . They were
pressed into contact and thermally melted under conditions of a temperature of 170
°C and a pressure of 15 kg/cm? by heat-melting press, and were further cooled and
'-éolidiﬁed. The OPP was peeled to obtain a card-forming member which contains an

IC module inlet.

A reversible heat-sensitive recording sheet was prepared as follows. At first, -



5 May 2005 27 nethyl ethyl ketone: 100 wei ght part [Adhesive coating
material] polyester-based resin: 40 weight part toluene: 50 weight part
met hyl ethyl ketone: 50 weight part Further, the card-form ng nenber
including the IC nodule, and the reversible heat-sensitiveMayd@8i ng sheet
were tenporarily fixed again by the ultrasonic welding machine, with the
heat - sensitive recording | ayer situgged_outsides. Oientative

pol ypropyl ene fil m sheet was provid outside the tenporarily fixed sheet,
and further, stainless mrror, plates-having a.thickness. of, 3 mm were used
Lo samMALHaXareRRS Fasmedowtibi aighiciness GcHeous s deds neoIORBEAVEY SRht od
under conditions of a tenperature of 120'C and a pressure of 15 kg/cm and
wer e qadyetlyiend taephttialatefilm hiviapeshickness qfifilqhnby aresuoar vipedizalioni nto a
card shape. In the manner as described above, a non-contact card having a

rever %h@ﬂh%dh?gﬁéa'i-%ﬁéiﬁwFecro‘?&iﬁ’ig‘ri‘jéycrj@ichﬁ%iﬁ%niﬁ@eﬁ-izﬂh%c%brgaﬁ@%@le%ﬁle% to 20>

Non- cont act cards were prep sane manner as the sanple |
except,. that,the nateri al own in.Table |. were,used a erial g of the.
rei nf SHERSTSSH N FGHR sy C‘B‘ie‘f Eléer{e% r"ﬂglb Iaa%qaiut?grtbéqkﬁe% giﬁ.onﬁé'aﬁ%%e@ﬂ to
23> Non-contact | C cards were prepared in the sane manner ,as_ the sanple |
excepttempreaturchef O Erwith yise pdweranureapethod. iarensaprotectipn layeaMasof t he

reinforcement 5 May 2005 . o
coated thereon with a coating thickness of 3 pm by a gravure printing method. Next,

an adhesive coating material was coated with a thickness of 3 .pm on the back surface
of this sheet, at a dry temperature of 100°C , by the gravure method. A reversible
heat-sensitive recording sheet was thus obtained.
Compositions of the heat-sensitive recording coating material, protection layer
~ coating:material, and adhesive coating material used were as follows. |
[Heat-sensitive recording coating material]
stearic acid: 8 weight part
. sebacic acid: 2 weight part
acrylic acid copolymer: 5 weight part
tetrahydrofuran: 20 weight part
toluene: 20 weight part -
[Protection layer coating material]
' écryl-bascd resin: 50 weight part
calcium carbonate filler: 2 w.eighf part

toluene: 100 weight part



28 material or the thernoplastic resin sheet and that a sealing materi al
and a reinforcenent nmaterial were further provided on the back surface
side of the IC nodul e which was opposite to the I G nounting surface.
*<Sanpl es 24 to 28> Non-contact |C cards were prepared in tBdMay385manner as
the sanple | except that the materials shown in Table | were used as
materials of the reinforcenent material or the thernoplastic resin sheet,
that a sealing material and a rei nfédcement nmaterial were further provi ded
on the back surface side of the IC nodule which is opposite to the

| G nount i ngnethyf ethel ketode:al 00-weighitlpaet heat - sensi tive recording | ayer was
provi ded on the side of the surface where no I C was nounted. <Sanple 29 :to

34> qu&@g%%ﬁﬁghﬁ&qﬂ;}hermpl astic resin sheets nmade of white PET-G
sheets was set to 330 [t In addition, the |IC nodul e was sandw ched

between th ac PET4G shegt where figures were printed like the sanple |
and t he frg)r??yelg "@SS‘M%%‘D-@W%@# ures, and was tenporarily fixed

t her ebetween. Card-form ng nmenbers including I C nodul es were prepared in
the same helugee: Msweightparpl e | except that a transparent PET-G sheet
having ‘a thickness of 50 ~tm and added with no white filler was provided
on the fi gumethylsethybketoné: Iheeidepaey arily fixed card-forming nmenber. .
Non-contact | C cards each having a reversible heat-sensitive recording

| ayer wer e Fylier, Rh& BA R rmiTne nEBerInclufinBhe ICYRY 48R 3nd &% reversible

~ heat-sensitive recording sheet were temporarily fixed again by the ultrasonic welding

machine, with the heat-sensitive recording layer situated outsides. Orientative
polypropylene film sheet was pfovided outside the temporarily fixed sheet, and further,
. stainless mirror plates-having a thickness of 3 mm were used to sandwich them from -
- outside. They were pressed and thermally melted under conditions of a temperature
of 120°C and a pressure of 15 kg/cm?, and were cooled and solidified. . Thereafter,
punching was carried out into a card shape. In the manner as described above, a
non-contact card having a reversible heat-sensitive recording layer was prepared.
'<Sa_mp1es‘2 to 20> |
Non-contact IC cards were prepared in the same manner as the sample 1 except
that the materials shown in Table 1 were used as materials of the reinforcement
material or the thermoplastic resin sheet.
<Samples 21 to 23>
Non-contact IC cards were prepared in the same manner as the sample 1 except

“that the materials shown in Table 1 were used as materials of the reinforcement



Non-contact |1 C cards were prepared in the sane manner as the sanple 1
except that the materials shown in Table | were used as materials of the
reinforcement nmaterial or the thernoplastic resin sheet and that the
reversi bl e heat-sensitive recording |ayer was set in the SMayad®5where no
| C was mounted. Wth respect to the I1C cards of the above sanples | to 38,
eval uations were nmde on the print characteristic, print |ayer adhesion,
static load strength of IC reinforéBng part, bending test, and possibility
of generating a gas containing . At first, with respect to the print

char aanatetial iar, tlee thetmsphstit | reginprshe¢te and mématf acsealing matéreals astli na
Electric Industrial Co., Ltd. was used, and printing was carried out where

| i . . f
appl i (g@{éﬂ%&%f g%at‘éflai E‘fé\}\'n& [lﬁ&gg}egﬁﬁ@\ﬁed"%‘ﬁ theSbaN S@iface Bde6s fHeeliC sur face

of th serve en a print omssion is caused at the
part whe the | C-nountin rt s reinforged by the reinforcenent _
rraterilﬂ?é'ﬁFﬁgnc%W%tOPméﬂg@?a}‘?% g@&gfﬁ&gt ed as x. Otherw se, when,
there was no print om ssion, the print characteristic was eval uated as o.

Wth reSpaplest2d ©hd8rint |ayer adhesion, printing and erasure were
repeated 500 tines. The condition of a figure on the print |ayer on the

back sur f adometontaet Iheads sepsplepusediathe sime nizmer avhe sainpby Vegiceptit h eyes.
When a defect or peeling- appears on the figure, the print |ayer adhesion

was e%ﬁétuelte% iafs sPOWAM flﬁble“@ ggt@gﬂ%smgﬁtmgqif% BinfeRemdE. the

print Tayer aa esion was evaluate th respect to the static |oad
he. | YUARH Or R B RARS BSTLehdhace SHiok patbrish ahe ramgoa S0 30"
was at the center of the |G chip nounting part, and the top end, shape of
t he pmaderiglawere further provided on the back sur?ace side of the IC module which i1s
opposite to the IC-mounting surface, and a reversible heat-sensitive recording layer
- was provided on the side.of the surface where no IC was mounted.
<Samples:29 to 34>
The thickness of the thermoplastic resin sheets made of white PET-G sheets
was set to 330 pm. In addition, the IC module was sandwiched between the béck
PET-G sheet where figures were printed like the sample 1 and the front PET-G sheet
without ﬁgures, and was temporan'iy fixed thercbetween. |
- . Card-forming members including IC modules were prepared in the same
manner as the sample 1 except that a transparent PET-G sheet having a thickness of
50 pm and added with no white filler was provided on the figured surface of the |
| temporarily fixed card-forming member. Non-contact IC cards each having a

reversible heat-sensitive recording layer were thus prepared.

<Samples 35 to 38>



set to be a sphere having a radius of 0.2 mm The |oad test speed was set
to*0.5 mmn. As for the |IC breakdown, a breakdown was decided at the

ti me when comrunication becane inpossible. The bending test was carried
out according to the method described in JIS-X-6305. |C op#axtd08h checks
before and after the bending test were nmade with use of a reader/witer
(comuni cation device) manufactured by SONY (where 20 ICS were checked).
Wth respect to the possibility of 8&nerating a gas containing d, the
possibility of C-containing-gas generation was evaluated to be present if
there is alNwssomiatt i(ycats wesmephteddn tlee gane amnnar a6 thg sGinplhbexeeptard i s
subjected to incineration deposition as abandonnment processing. OQherw se,

i f theRg iR AAtRRISshbkhtth TBbIQeP%&Fi&Qd?s%agéﬁal dfitfie ngﬁ&mélﬁém of

Cl - cont ai ni ng-gas generation was eval uate e absent. Evaluation results

w11 ARG e el EoB ARl GRah bisglyadBI8Hl The HelPthlS e RRHSERR, ' Vo

material Difference Visible Printing Reirdorcenent material of recording
char adeording layer way eet indhe surfaceTypera-ne fbaxas movotedess after le | C non-.
(Hv) (I'm sealing nounting mounting (lun) surface surface Sanple A5052 80

100 26. 1 C Rvaheedpect to the IC cards of the above samples 1 to 38, evaluations were
made on the print characteristic, print layer adhesion, static load strength of IC
- reinforcing part, bending test, and possibility of generating a gas containing CL
At first, with 'respect to the print characteristic, a heat-sensitive printer
manufactured by Matsushita Electric Industrial Co., Ltd. was used, and printing was
canied out where application energy of the thermal head was 0.5 mJ/dot. The printed
surface of ihe card was observed with eyes. When a print omission is caused at the
part where the IC-mounting part was reinforced by the reinforcement material, the
: print characteristic was evaluated as x. Otherwise, when there was no print omission,
the print characteristic was evaluated as ©.
Wifh respect to the print layer adhesion, printing and erasure were repeated 500
. times: The condition of a figure on the print layer on the back surface of the
~heat-sensitive recording layer was observed with eyes: When a- defect or peeling
appears on the figure, the print layer adhesion was evaluated as x. Otherwise, when
there was no defect or peeling, the print layer adhesion was evaluated as ©.
With respect to the static load strength at the IC reinforcement part, load which

- mvolves IC breakdown on the IC chip mounﬁng part was evaluated. The load position



| nmounting surface Sanple A5052 80 50 30 IC Present 2 nmounting sudace
Sanpl e A5052 80 30 38 IC x Present 3 nounting surface Sanple C5210R 230
100 15 IC O Present 4 nounting surface Sanple C5210R 230 50 18 IC O
Present 5 nmounting surface Sanple C5210R 230 30 23 I C x PMayedd056
Mounting surface |e SUS304-H 370 100 8 IC o Present E7P nmounting surface
5 May 2005 32. Sanple SUS304-H 370 38 10 1Q O Present 8 nounting

was at the center of the IC-chip mounting part, and the top end shape of the probe was
set to be a sphere having a radius of 0.2 mm. The load test speed was set to 0.5
mm/mm As for the IC breakdown, a breakdown was decided at the time when
communication became impossible.

The bending test was carried out accbrding to the method described in-
JIS-X-6305. IC operation checks before and after the bending test were made with use -
of a reader/writer (communication device) manufactured by SONY (Where 20 1Cs
were checked).

With respect to the possibility of generating a gas containing Cl, the possibility

-of Cl-containing-gas generation was evaluated to be present if there is a possibility of
.generaﬁngra gas containing Cl when a card is subjected to incineration deposition as
abandonment processing. Otherwise, if there is no possibility of generating a CI gas,
the possibility of Cl-containing-gas generation was evaluated to be absent. -
Evaluation results of the IC cards of the samples 1 to 45 together with their

physical values will be shown in Tables 1 and 2.



surface Sanple SUS304-H 370 30 13 IC 0 Present 9 nounting surface Sanple

SK-2 550 100 5 IC 0 Present 10 nounting surface Sanple SK-2 550 50 7 ICO
Present 11 nounting surface Sanple SK-2 550 30 8 IC O Present 12 nounti ng
“surface Sanple Sio, 600 100 3 w 0 Present 13 nounting subfdaye2008anpl e

A1203 1100 100 1 IC o Present 14 nmounting surface Sanple SUS304-H 370 50

15 IC o Present 15 nounting surface Sanple SUS304-H 370 50 16 IC O
Present 16 nounting 31 ‘
Table 1 -
Reinforcement material Difference Visible Printing | Reinforcement material
of recording charac-
_ elevation layer teristic
Type Hardness | Thickness after IC IC non-
(Hv) (pm) sealing mounting | mounting
- (in) - swrface .| surface
_Sample AS052 80 100 26 Ic X Present -
1 mounting
surface
Sample A5052 80 50 30 IC ® Present -
2 mounting
surface
Sample. A5052 80 30 38 IC - % Present -
3 mounting
surface
Sample | C5210R 230 160 15 IC 0 Present -
4 | ‘ mounting
7 surface
Sample | C5210R 230 50 18 IC o Present -
5 mounting
surface
Sample | C5210R 230 30 23 Ic x Present .
6 mounting
surface
Sample | SUS304-H 370 100 8 IC o Present -
7 ' mourting
surface




surface Sanple SUS304-H 370 50 15 IC O Present 17 nounting surface 5 May

2005 33 Sanple None IC 18 nounting surface Sanple None Ic 19 nounting
surface Sanple SUS304-H 370 50 9 IC 0 Present 20 nmounting surface To be
continued Card base IC reinforcenent Good Protect |ayer BabiMayw3loed
Possibility of material part static |oad products in |ayer generating a
strength (kgf) bending test gas containing C Sanple PET-G 5.8 16/ 20
Partially No | peeled Sanple PET-825.6 15/20 Partially No

Sample | SUS304-H | 370 50 10 IC o} Present -
-8 mounting
surface
Samplé SUS304-H 370 30 13 IC 0 | Present - -
9 mounting V '
| surface
Sample SK-2 550 100 5 IC . Q Present -
10 mounting |
surfaée
Sample |  SK2 550 50 7 ic o Present .
11 mounting
_ surface
Sample SK-2 550 30 -8 J LS o Present -
12 mounting
surface
Sample Si0, 600 100 3 € o Present -
13 iounting
_ | surface
Sample ALO, 1106 100 1 ' o Present -
14 - ' ﬁmunting -
surface
Sample | SUS3I4-H | 370 50 15 I o Present -
15 : ' mounting -
surface
Sample | SUS304-H 370 50 16 Ic 0 Present o o-
16 - mounting
.sm“face
Sample | SUS304-H 370 50 15 IC o Present -
17 mounting
| surface




2 peeled Sanple PET-G 5.5 14/20 Partially No 3 peeled Sanple PET-G 8.5
20/ 20 Partially NO 4 peeled Sanple PET-G 7.7 20/20 Partially No 5 peeled

_Sanple PET-G 7 18/ 20 Partially No 6 peeled Sanple PET-G 11.2 20/20
Partially No 7 peeled Sanple j PET-Gj 8.4 j 2WD j Parti abIMayNi058 peel ed
5 May 2005 34 Sanple PET-G 7.6 20/20 Partially No 9 peeled Partially No
Sampl e PET-G 12.9 20/ 20 10 peel ed nple PET-G 11.2 20/20 Partially No
pw ed Sanple PET-G 8.7 20/20 Partiafty No 12 peel ed

Sample None - - - IC T ox - -
18 mounting
surface
Sample None - - - IC X - -
19 ' mounting
7 surface
Sample | SUS304-H 370 50 9 e o Present -
20 mounting
| surface
To be continued
Card base IC reinforcement Good Protect layer | Back printed Possibility of
material | part static load products in laycr generating a
strength (kgf) bending test gas containing
Cl
Sample - | PET-G : 5.8 16/20 - : Partially - No
1 . _ -peeled
Sample | PETG s6 1520 - | Partialy No
2 - peeled
Sample PET-G 55 1420 - | Partiany No
3 o ‘ ‘ peeled
Sample PET-G 8.5 20120 - Partially No
4 o _ - peeled
Smple | PET.G 77 20120 o | Pty | Mo
5 : , . peeled
Sample PET-G 7 18120 - Partially No
6 peeled
Sample PET-G 11.2 | 20/20 - Partially No
7 ‘ peeled
Sample PET-G . 84 20/20 - Partially No
8 : peeled




Sampl e. PET-G 14.3 13/20 - Partially No 13 peeled Sanple PET-G 15.3 14/20 -
Partially No 14 peeled Sanple PET-G 70% 8.6 20/20 - Partially No 15 /PC
30% peel ed Sanple ABS 8.2 20/20 - Partially No 16 peeled Sanple -PET-,G
20% 8.3 20/20 - Partially No 17 JPET: 60% /PET- peeled G 5Mm20pl e PET~G
5.4 12/ 20 Partially No 18 peeled Sanple PVC 5.5 13120 Partially.Present
19 peeled Sanple PVC 8.3 20/20 Par ;#al ly Present 20 peeled 5 May 2005 35
Table 2 Reinforcement material Diff&ence Visible Printi ng Rei nf or cenent

mat er irp—ef—recordi-ng—charac—ehevaton—tayer—terste—HypeHardress
Thi ckrn (-‘_Sgrgpl(a t erPEI-G | C|non-76 20120 - Partially No

9 peeled

Sample PET-G 12.9 20/20 - Partially No
10 peeled '

Sample PET-G 11.2 20120 | - Partially No
1 ' pecled

Sample PET-G 8.7 20/20 - Partially No
12 _ - peeled

Sample PET-G 14.3 13/20 - Partially No
13 peeled

Sample PET-G 153 14720 - Partially No
14 ‘ peeled

Sample | PET-G: 70% 8.6 20/20 - Partially No
15 IPC: 30% . . 7 peeled

.Sample ABS 82 20/20 - Partially No
I6 | peeled

Sample | “PET-G: 20%. 83 20/20 - Partiaily No
17 | /PET: 60% /PET- peeled

G: 20%

Sample PET-G 54 12/20 - Partially | No

18 ‘ ‘ ' peeled
|| Sample PVC 5.5 13/20 - Partially Present
19 peeled
.| Sample PVC 83 20/20 - Partially |  Present
| 20 peeled




(Hv) (11m) sealing nmounting nmounting 4Lm surface surface f Sanple C5210R

230 50 15 IC 0 Present Present

21 mounting

surface Sanple SUS304-H 370 50

14 1C 0 Present Present 22 nounting surface Sanple SK-2 550 50 to ICO
" Present Present 23 mounting surface Sanple C5210R 230 3053May 20050on- x
Present Present 24 nmounting surface Sanple C5210R 230 50 15 IC non- O
Present Present 25 nnunt!ng surfacg5 Sanpl e SUS304-H 370 30 8 IC non- O
Present Present 26 nmounting surfac Sanmpl e SUS304-H 370 so 15 IC non- O
Present . Present mounting surfince~E
Table 2
Reinforcement matertal Difference Visible Printing | Reinforcement material
of recording charac-
elevation layer teristic _
Type Hardness | Thickness after IC IC non-
- {HV) (m) sealing mounting | mounting
() surface surface
Sample | C5210R 230 50 15 Ic o Present | Present
21 mounting
surface
Sample | SUS304H | 370 50 14 Ic o Present | Present
22 . mounting
surface
Sample - ] SK-2 550 50 10 IC o Present i’resent
23 monnting
. surface
Sample | C5210R 230 30 34 IC non- x Present Present
24 mounting 7
surface
Sample C5210R 230 50 15 IC non- o Present Present
25 7 A A mounting
surface
Sample { SUS304-H 370 30 8 IC non- o Present Present
26 mounting
surface
Sample | SUS304-H 370 50 15 IC non- o} Present Present
27 mounting
' surface




5 May 2005 36 Sanple SK-2 550 50 10 I1C non- O Present Present 28 nounting
surface Sanple C5210R 230 50 17 IC O Present 29 nounting surface Sanple
SUS304-1-1 370 50 14 IC O Present 30 nmounting surface Sanple SK-2 550 50
9 IC 0 Present 31 mounting surface Sanple C5210R 230 50 $MayM@SPresent
Present 32 nounting surface Sanple SUS304-H 370 50 15 I C O Present
Present 33 nounting surface Sanpl géSK—Z 550 50 10 IC O Present Present 34
nounting surface Sanple C5210R 236%30 23 1 C non- 0 Present '

Sample SK-2 550 50 10 IC non- a Present Present
28 : moﬁnting
7 surface
Sample C5210R 230 50 17 IC O Present -
29 mounting
surface
Sample | SUS304-H | 370 50 14 € | o Present -
30 ' mounting
| surface
Sample |  SK-2 550 50 9 IC o Present | = -
31 mounting
surface
Sample C5210R 230 . 50 15 IC Q Present Present
32 ‘ ' mounting
surface
Sample | SUS304-H | 370 50 i5 Ic o Present | Present
33 e : mounting
surface
Sample | SK-2 550 50 10 iC o Present | Present
34 ’ : mounting
surface
Sample C5210R 230 30 23 IC non- o Present _—
35 : mouating 7
surface .
Sample | C5210R 230 50 18 ICnos- | o Present -
36 o mounting
 surface
Sample | SUS304-H 370 30 13 IC non- o] - Present -
37 . mounting
surface




35 mounting surface Sanple C5210R 230 50 18 I1C non- O Present 36 nounting
surface Sanple SUS304-H 370 30 13 IC non- O Present 37 nounting surface 5
.May 2005 37 Sanple SUS304-H 370 50 10 I C non- Present 38 nounting
'surface To be continued Card base |IC reinforcenent Good Pr&thday 20Q/er Back
printed Possibility of material part static |oad products in |ayer
generating a strength (kgf) headi ngssgt est gas containing C1 Sanple PET-G
11.5 20/ 20 Partially No 21 peeled nple PFT-G 12.5 =20 Partially No 2

peel eg—SamptePETG 1452620 art+i-ahi-yp—No—23—-peeteg :
Sample | SUS304-H 370 50 10 IC non- o Present -
38 mounting
surface
To be continued
Card base IC reinforcement Good - Protect layer | Back prinied -Possibility of
mategial part static joad products in Iayér génerating a
strength (kgt) | bending test - s
containing C1
Sample |  PET-G s 2000 - Partially No
21 peeled
Sample PET-G . 12.5 000 | - Partially - No
22 peeled '
Sample |  PET-G 14.5 20/20 - Partially No
23 ' ' peeled
Sample PET-G 7.2 2020 - Partialty No
24 A ' peeled
Sample PET-G 11.6 20120 - Partially No
25 | ' pecled
Sample PET-G 11.5 20120 .  Partially Mo
26 | peeled
Sample |  PBIG 126 20120 ; Partially No
27 peeled
Sample PETG | 14.7 20120 A Partially No
28 | peeled
Sample PET-G 10.1 2000 | PETG No change  No
29
Sample |  PET.G 83 20120 PET-G No change No
30




Sanpl e PET-G 7.2 20M Partially No 24 peeled Sanple PET-G 11.6 2=0
Partially No 25 peeled Sanple PET-G 11.5 20/20 Partially No 26 peel ed
Sanmpl e PET-G 12.6 2=0 Partially No 27 peeled Sarnple PET-G 14.7 20/ 20
Partially No 28 peeled Sanple PET-G 10.1 20/20 PET-G No &hdag20080 29
Sanmpl e PET-G 8.3 20120 PET-G No change No 30 5 May 2005 38 Sanple PET-G
9.2 20/ 20 PET-G No change No 31 Sarggl e PET-G 11.4 20/ 20 PET-G No change No
32 Sanple PET-G 12.6 20/ 20 PET G No-Change No 33 Sanple PET-G 14.5 20/ 20

PET- G Rge—No—34 :

Sample PET-G 02 20120 PET-G No change No
31 |

Sample PET-G 114 20120 PET-G No change No
32

Sample PET-G 12.6 2020 PET-G No change No
33 _

Sample PET-G 14.5 20/20 PET-G No change No
34

Sample PET-G 7 19/20 - Partialy |  No
35 - peeled

Sample PET-G 7.6 20/20 - Partially No
36 : peeled

Sample PET-G 8.5 20/20 - Partially . No -
37 - . peeled

Sample |  PETG 7.7 20120 - Partially No
. 1 .. . . peeled

From the Table 1, at first, in the IC card of the sample 18 in which no
reinfoféémeﬁt material was provided for the IC module; convexes and concqves ofthe
IC ch_ip part were reflected after card-formation, so that the flatness of the card waé

- degraded. .Therefore, the spacing between the heat-sensitive recording layer and the
thenﬂél head was enlarged, thereby causing print omissions. Furthér, in the sample
18, the IC operation rafe after the bending test was 12/20, so that the IC chip or the
junction between the IC chip and the antenna was broken,. resulting in very bad

1;eliability.

In contrast, in the samples in which the IC module was provided with a



Sanple PET-G 7 19/20 -, Partially No 35 peeled Sanple PET-G 7.6 20/20. -
Partially No 36 peeled Sanple PET-G 8.5 20/20 - Partially No 37 peel ed
.Sample PET-G 7.7 20/20 - Partially No 38 peeled Fromthe Table 1, at

first, in the I1C card of the sanple 18 in which no reinfordéapd@05materi al
‘was provided for the I C nodul e; convexes and concaves of the |1C chip part
were reflected after card-formation,,so that the flatness of the card was
degraded. Therefore, the spacing bepaeen the heat-sensitive recording |ayer
and the, .thermal head was_enl arged, thereby causing prjint om ssions.

" Fur t hépinforcement saaterial andthe dfarenenef slevation of ¢ha sudace shaprfithly t est
was 12/20, so that the IC chip or the junction between the IC chip and the

ant enreinfarceniait ematerinkewas sétngithin 2@ yn hthd conedveabird ¢onvekos ofithe &St , in
the sanples in which the 1 C nodule was provided with a 5 May 2005 39

[ el Nf hie PRty R ftielleaRd dli? i FGiainG g{lgﬁt@%ﬁybﬁ%ﬁ nbfiémfieliace shape

of this nforcement naterial was set w err)m e concaves and
Gof or REEognbAYhGonfidclel e g ol B seling mHieciat: FL ROk RERISA G of t he
sealing material. Excellent flatness was_  obtained on the card surface. As
a res@btaied ppithe cext smiface. PAsiaresolaofahisoxsellentyaint characteristic was
“obtatned without causing spacing between the heat-sensitive recording layer and the
thermal head. For example, FIG. 11 shows the surface shape measurement results of -
the reinforcement material with respect to the IC module of the sample 7.
Speciﬁca]ly, in every of the samples 1 to 3 in which material having Vickers
hardness smaller than 200 was used for the reinforcement material provided for the IC
~ module, the difference of elevation of the surface shape wés: greater than 20 pm. The
coﬁcax-res' and convexes thefeof were reflected aﬂer card-formation, so that the flatness
- of the card surface was degraded. Therefore, the spacing was eﬂarged between the
heat-sensitive rgcofding layer and the thermal head, sé print omissions were caused,
_thereby- dégrading the print characteristic. For example, FIG. 12 shows ﬂie surface
shape measurement results of the reinforcement material with reépect tothe ICmodule -
of the sample 1. | |
Meanwhile, in the samples 13 and 14 using reinforcement material made of
‘material having Vickers hardness of 580 or more, the difference of elevation of the

- surface shape was maintained to be small. On the other hand, softness of the

reinforcement material was lost, so seven were defective among twenty samples 13



obt ai ned wi t hout causi ng spaci ng between the heat-sensitive recording |ayer
and the thernmal head. For exanple, FIG | | shows the surface shape
measurenent results of the reinforcenment material with respect to the IC
modul e of the sanple 7. Specifically, in every of the sanplPdéay2@G% 3 in
which material having Vickers hardness smaller than 200 was used for the
rei nforcenent material provided for ,tqhe I C nodule, the difference of

el evation of the surface shape was 3eater than 20 [tm The concaves and
convexes thereof were reflected after card-formation, so that the flatness
of t headlesiy veare dgecetivg sy avesdy samplestldr e, the spacing was enl ar ged

bet ween the heat-sensitive recording |ayer and the thernmal head, so print
omi ssi ons B, bausieg matetial lehyngl¥ookeds hardnbss \urthmammgcaxfﬂﬁﬂmmmre For
exanple, FIG 12" shows the surface shape neasurenent results of the -

rei nf of{ERR thAR580 hé"thé’\h{atbﬂaﬂ%%ﬁé rdiffdrbembft AREHA, dRfshhpe ofahwie 1.

Meanwhi l e, In the sarrp es using reinforcenent material made of

o cvatdmre e ﬁé‘iﬁiepci tﬁé@%m%g? Bl rtofSrShlenPERRR ot oo

hand, softness of the rei nforcement material was | ost, so seven were

def ectdsferpgiemisprevenje ﬁml@@,nguausewcmn@m&o‘nﬁh@m%@t SIBEt | ve
anong twenty sanples 14. Thus, by using material having Vickers hardness
wi t hi rofathe seinginatihl o thmt the sunfhckahift ahmmgiftheseinfiercemeat imatersd] t he
reinforcenent material, the shape of the IC chip is prevented from bei ng

ref'e%taﬁga %ﬁﬁﬁgﬁlﬁéﬁﬁﬁoﬂgsst S iR GtheF RATE Me ERHSE | ﬂtw@éaﬂmtﬁmtl onis

prevente g caused I n accordance WI th cont action/ ha

Jlt,rgte ef ?Sﬁb:ﬂ ITH'[ I‘{ ﬁlﬁ I'CTI(E-)II)IIIR}{/:vl tlIl éeopse%tfi(?nc el]l {)en b tgstocfantbheemrlﬁllorvear ce ITE nt

excellently.
Further, the relationship between the hardness and thickness of the
. reinforcement material willnow be discussed. FIG. 13 shows the relationship between -
the Vickers hardness and thickness of the reinforcement material for every thickness
. of the remforcement material.

. From Table 1 and FIG. 13, at first, in the range that the Vickers hardness is less
than 300 or the rthickness i8 less than 30 pm, the reinforcement material had poor
elasticity and causes deformation of the shape in accor_dance.‘ with -
hardening/contractiort of the sealing material, S0 it is difficult to ensure reliability of

-the IC operation. Meanwhile, in the range that the Vickers hardness is 580 or more
or the thickness exceeds 100 pm, the reinforcement material becomes fragile when the
hardness exceeds. In the range in which the thickness exceeds, only the reinforcement

material part becomes easily thick and becomes difficult to set it within the definitions



can be adjusted to 20 [tmor less. On the other hand, the card is provided
wi tth optimal -softness, so that the reliability in IC operation in the
.bending test can be inproved excellently. Further, the relationship
bet ween the hardness and thickness of the reinforcenment natayi2005wi 11 now
be discussed. FIG 13 shows the rel ationship between the Vickers hardness
and t hi ckness of the reinforcenent terial for every thickness of the
rei nforcenent material. From Table and FIG 13, at first, in the range
that the Vickers hardness is less than 300 or the thickness is |ess than
30 [t mpcondang t0 AfSor cenent material had poor elasticity and causes
deformati on of the shape in accordance with hardening/contraction of the
seal i ng nmatjcopdingBQitiHas bees! foir diliat dfe&eﬁﬁlﬁﬁi\f}eeftﬁbilﬁ’édﬂahidal gfrengthefl C
operation. Meanwhile, in the range that the Vickers hardness is 580 or nore
or th ' ] . r t eri fragile
when it TCRERE RAHEREES Y BroWiid oo £ MRREE R rolifFhpent BEERT 0
only the rejnforcenent | .material pa econmes easji|y thic nd becones
di ffi GaVig 59)!1] 8 S@I‘?&!eﬁﬁ i"ﬂﬁ%ﬁé‘ B%ngnpf %8&5“5“‘]959 58 Aﬂaq gsﬁl @?CP& :
according Accordingly, it has been found that the reliability of the
- mec hathickhesstwithint & raxige ¢h30 ud ohinporeaantd 16@ easerdeby; amdoby dettipgtthe | C
nodul e. with reinforcenent material having Vickers hardness within a range
of 30différefBe df sy AtRaSof R $iteadlthpd withinCXO@ee WH it & pasRéslead 30 jim

or nore and 100 [Lmor |ess, and by setting the
prepare a- non-conmtact card which has satisfactory print characteristic of the

. hcabsensﬂivereéonﬁnglayen
Also from Table 1 and FIG. 13, in the range that the Vickers hardness is less
than 200 or the thickness is Iess than 50 pm, the reinforcement material had poor .
- elasticity _and .causes deformation of the shape in accordance with
hardeniné/cdntraction of the sealing material, so it is difficult to ensure reliability of
| the IC operation. Meanwhile, in the range that the Vickers hardness is 580 or more
- or the thickness exceeds 100 pm, the reinforcement material becomes fragile when the
hardness exceeds. Inthe range in which the thickness exceeds, only the reinforcement
material part becomes easily thick and becomes difficult to set it within the definitions
-according to JIS. - |
Accordingly, it has been found that the reliability of the mechanical strength of
the IC chip part increases by providing the IC module with reinforcement material |
having Vickers hardness within a range of 200 or more and less than 580 and a

thickness within a range of 50 pm or more and 100 pm or less, and by setting the




di fference of elevation of the surface shape within 20 [Lm Thus, it is

possible to - prepare a non-contact card which has satisfactory print
characteristic of the heat-sensitive recording layer. Also from Table |
and FIG 13, in the range that the Vickers hardness is | es§Mawz§5200 or
the thickness is less than 50 [Lm the reinforcenent material had poor

el asticity and causes deformation of2t he shape in accordance with

har deni ngl contracti on of the seali né material, so it is difficult to ensure
reliability of the |C operatign. Meanwhjle, in the_range,that. the Vickers

har dnélifferenice o elevationeot the surdacenshapsaedia dbbay  Hdmsp Ay 15 PRSSIRE 49 or cenent

materi al becones fragile when the hardness exceeds. In the r ange I n which
the tlpreparess moweentact @atd whithr banfeatisérotorty primt echakcigaistichet dhes easily
thick and becomes difficult to set it within the definitions according to

JIS. . M ShinHebordi been found that the reliability of the
rrechar%lleég-ﬁ st r%nge'%égrd(%ig hg' | C chip part increases by providing the IC

nodul e wi th r.ei nfor,cement terial Vi. ers har s_wthin. a range
oF 500 or - ABHE Supire L ang 0 el Pt CROHAR R C TR AR IR R b sl 6
or nore and 100 [imor less, and by setting the 5 May 2005 di fference
of el eesinisheetss thereisapossthilisnabgenerating azes whigh geay causespiabdempiof (o
prepare a non-contact .card which has satisfactory print characteristic of
the hedtogeandilodide diexiar ghdthd Hitein inomdriors progessingd Iansthedsarpplegvi ny|
chloride (PVC) was used for thernoplastic. resin sheets, thereis a

pors, M Ao AT ISR gD e e
little possibility of generating a gas which may cause problems of hydrogen chloride,
dioxin, and the like in incineration processing. Accordingly, it has been found that the
problems of hydrogen chloride, dioxin, and the like.can be avoided in incineration
processing by using material containing no chloride for the thermoplasticresin sheets.

Also from Tables 1 and 2, it has been found that the static load strength can be

further -increased by providing the reinforcement material not dnly-on the IC chip

mounting surface but also on the surface where no IC chip was mounted, from

comparison between the samples 5, 8, and 11, in which the reinforcement métetial was

- provided only on the IC chip mounting surface of the IC module, and the samples 21 . .

to 23, in which the same reinforcement material was provided in the side of the IC
-module opposite to the IC-chip mounting surface.

In the samples 24 to 28 in Table 2, the reinforcement material was provided on

both of the IC chip mounting surface and the surface where no IC was mounted, and

further, the heat-sensitive recording layer is provided not in the side of the



whi ch used material containing no chloride for the thernoplastic resin
shéets, there is Ilittle possibility of generating a gas which may cause
_probl ens of hydrogen chloride, dioxin, and the like in incineration
processing. Accordingly, it has been found that the probl &Maw20tpdr ogen
chloride, dioxin, and the like. can be avoided in incineration processing
by using material containing no chlggide for the thernoplastic resin
sheets. Also from Tables 1 and 2, if*“has been found that the static | oad
strength can be further increased by providing the reinforcenent materi al
not odCymennting sndfageitpit omthe isudfaee wheee noulC avaommmted dirormthesgher e no
| C chip was nounted, from conparison between the sanples 5, 8, and 11, in
whi ch shinplesed 2 & crbag beai Esuril thavscliabilityi ciatie anéschamicdl Rereh thenount i ng
surface of the I1C nodule, and the sanples 21 to 23, in which the sane

rei nf ' r OV L e pposite
to  nACTEFERerBLE Lk Elpr i RDlE S yich e 81l e bafy ELEHIAIPPYT
rei nforgenent nateri gl s provided on both of the . l.C chip nting

o f aghagR erded Tivee ai 1hés SAenmomned eard ich fadialstatinry

heat -sensitive recording layer is provided not in the side of the 5 May
2005 pamt clnactgnistio gouldgieaﬁﬁaMad by funther providingthetheat-sensiticc weordingnt ed.
Fromthese sanples 24 to 28, it has been found that reliability -of the
mec haibdyeerlin e §ideolf tid surftce wWhefaid 1€ Relsensstedxcept. the sanpl e 24 .in which
the difference between the concaves and convexes exceeded 20 (err)m and

Lhat 2 nonmeR ARl 6ess bl ol Rl Sh2RHAI oI BrfiALARREL ke cOUl ¢

be obt ai ne ng t sensitive frecordrng er in the
side of the suyrface where.no |IC was, nounjed, In the sa es 29 to 34, a
or ot eBack §5le 01 (B g rmetivGriep i Bg 14iEEalrsobes SumplpsRgNnich o protect

layer was provided on the prﬁlted surface, peeling appeared on the heat-sensitive

recording layer. In contrast, in the samples 29 to 34 in which a protect layer was
- provided, no peeling appeared on the heat-sensitive recording layer. Accordingly, it -
~ has been found that the adhesion of the printed layer can be protected by providing a
protect layer on the printed surface in the back side of the 'heat-éensitive recording
layer.

Further, it has been found that the static load strength can be mcreaséd and the
printed surface can be protected by providing the reinforcement material also on the
surface where no IC chip was mounted, from comparison between the samplés 29to

- 31, in which the reinforcement material was provided only on the IC éhip mounting
surface, and the samples 32 to 34, in which the reinforcement material was provided
also on the surface where no reinforcement material was provided.

Inthe samples 35 to 38, areversible heat-sensitive recording layer was provided



back si-de of the heat-sensitive recording layer. In other sanples in which
no protect 1ayer was provided on the printed surface, peeling appeared on
the heat-sensitive recording layer. In contrast, in the sanples 29 to 34
in which a-.protect layer was provided, no peeling appeared \day 2O@5 '
heat - sensitive recording |layer. Accordingly, it has been found that the
adhesion of the printed |ayer can b%éprotected by providing a protect

| ayer on the printed surface in the 'Hack side of the heat-sensitive

recording |ayer. Further, jt_has been foupd at the static | oad strength

can b Hes saktage awherenno 16t ichi avas, Frode onThe e b atsgt SEoedi ng ¢ he
rei nforcenent material also on. the surface where no IC chip was nounted,

f r om dmapaensstive teeerstele redoedingdpfer svez® all satifiel] becausethete wiene @mfear cenent

material was provided only on the I1C chip nounting surface, and the

sanpl §mrBdinke ndthe dﬂ’l@"@hﬂ} rbdif degliff FhaRPBRN andeefiforlent@t RARYIalSfkhs al so on

the surface where no relnforcenent terial was provided. In the sanples 3
5to .areversible h -sensi;t kvie recordi,ng..! ' 5 May
2005 Pigvidhd; FISU e R br BN bl oA et BB o T
of the t[jleat-se,nsitive reversible recording | ayer were a}IlI ,sati_sLi ed ,
becaud¥ thedtechipofiibe sampls 35 pelich sisad aemdarcenient matental having Viskersi ng -
materi al, and reinforcenent material was provided. However, unsatisfactory

rel i athiardness apjtearaediniga of B60 we aferei sl a ticlaregs bf883tm. of the 1 C chip of the
sanpl e 35 which used reinforcenent material having Vickers hardness wthin

a range of A0Q.8m. (l?}'riﬁl e FOMEMAE HSs E)Bsﬁgle[tb repe Y i btact &ardas been
found that it is § ssibl'e to prepare a non-contact” card which satisfies
the prifibn SHRSUERS bRkt SnalfilteRs@ORtite Whshilfy iR reRlbilie) ¢ file hiShdiREA2N c2!

strength of the IC chip part, by using reinforcement material having Vickers hardness

within a range of 300 or more and less than 580 and a thickness within a range of 30

pm or more and 100 pm or less, or having Vickers hardness within a range of 200 or -

more and less than 580 and a thickness within a range of 50 pm or more and 100 pm

- or less, also in case of providing a reversible heat-sensitive recording layer on the side

. opposite to the IC chip mounting surface reinforced by reinforcement material. -

Industrial Applicability

In the IC card according to the present invention, concaves and convexes:
disappear from the card surface, by defining the surface variation aﬁomt (difference
between convexes and concaves) of réinforcement material provided on the IC
module, to be 20 pm or less.

As a result of this, the card has a good appearance and provides excellent print



strength of the I1C chip part, by using reinforcenment material having

Vi ¢kers hardness w thin a range of 300 or nore and | ess than 580 and a
thickness within a range of 30 jimor nore and 100 Vmor |ess, or having
Vi ckers hardness within a range of 200 or nore and |ess tha@wd®d%nd a

t hi ckness within a range of 50 [imor nore and 100 ~Lm or less, also in
case of providing a reversible heat-sensitive recording |ayer on the side
opposite to the 1 C chip nounting suﬂgace rei nforced by reinforcenent
material. Industrial Applicability In the |C card according to the present
i nvenchamctaststicavissoutdursompsing omidsionp puen itf puntingen aansiblaracasdingoy
defining the surface variation anount (difference between convexes and

- conca¥pgr. of reinforcenent material provided on the IC nodule, to be 20
[tmor less. As a result of this, the card has a good appearance and

provi des excellent print 5 May 2005 " 45 characteristic without blurs or
print omi ssions even in printing on a visible recording layer. 5 May 2005
46 CLAIMS 1. A non-contact IC card in which an I C nodul e constructed by
nounting an IC chip and an antenna circuit on-a substrate is sandw ched
bet ween at | east one pair exterior filns, wherein the IC chip is seal ed
wWith resin on outside of the IC chip and reinforced by a reinforcenent

mat eri al having a substantially shape greater than a | ongest di nension



value of the IC chip, the substrate is conposed of polyethyl ene

t er epht hal at'e and/ or pol yet hyl ene naphthal ate, and a hei ght variation
anount of the shape of the reinforcenent material on a surface thereof is
within a range of 20 mor |less. 2. The non-contact |C card5ddayofioing to
claim1l1, wherein the reinforcement material is nmade of a netal plate. 3.
The non-contact |1C card according to4élaim 1, wherein the reinforcenent
mat eri al has Vickers hardness within a range of 200 or nore and | ess than
580. 4. The non-contact |IC card accofCliAdpi$o claim 3, wherein the
reinforcenent material has Vickers hardness within a range of 200 or nore

mor Less. 5 7o RoncafRe i LAt P Aol EtdBaRlpsite By dhelRik Fhe T

reinforcement material has Vickers hardness within a range of 300 or nore
and | ed3’ IE€HdMp 9380 agrantennascirenit Rp dswbsirale iy sandwicheddietaeemableagipere and 100
mor less. 5 May 2005 47 6. The non-contact |IC card according to claiml,

wher ei Pai@.eﬂwﬂor(ﬂlmtsbﬂrheﬁjmstrate, which is a surface opposite to a surface
where the I1C chip is sealed and corresponds to IC chip, is also seal ed

o~ cont act URCE SPR A CEREd O e 8108, Hide P % 8 a8 rEivereed b i s
made of material containing no chloride.
reinforcement material having a substantially shape greater than a longest dimension
value of the IC chip,
the substrate is composed of polyethylene terephthalate and/or polyethylene
naphthalate, and
a height variation amount of the shape of the reinforcement material on a
surface thereof is within a range of 20 um or less.
2. The non-contact IC card according to claim 1, wherein the
reinforcement material is made of a metal plate.
3. The non-contact IC card according to claim 1, wherein the
reinforcement material has Vickers hardness within a range of 200 or more and less
than 580.
o 4. The non-contact IC card according to claim 3, wherein the reinforcement
material has Vickers hardness within a range of 200 or more and less than 580 and has -
thickness within a range of 50 pm or more and 100 um or less.
5. The non-contact IC card according to claim 3, wherein the reinforcement

material has Vickers hardness within a range of 300 or more and less than 580 and

has thickness within a range of 30 pm or more and 100 pm or less.



8. The non-contact IC card according to claim1, wherein the exterior film
is non-crystal resin made of thernoplastic resin having a

| ow-crystallization characteristic of a crystallization rate of 5% or

| ess. 9. The non-contact IC card according to claim8, whebdiay 20 exteri or
filmis made of non-crystal resin and crystal resin. 10. The non-contact IC
card according to claim9, wherein t#h@ exterior filmis added with various
additives within a range of weight ratio of 50% or less. 11. The

non-cont act 6l C cdhd macosstatgIC @arl acdor@ingechim 1 hehexi€nl gart ofithen i s
made of a doubl e-side non-crystal sheet created by a co-extrusi on nethod.

fii m i U QPR s i, BRRIE P bR el e Pl i SRR Lol o

met hod. 13. The non-contact | C card according to claim1, wherein protect
sheet s cogegpangdy dpeld shin.ne e seddad avith resipapnd a reinfiveement- wetariedtis| C card
according to claiml1l, wherein texts or figures are printed on at |east one
of thepexdigéd A tihd ¥, 5 May 2005 48 15. The non-contact |1C card according
to claim 14, wherein the protect sheets are |ayered on at |east the

ard .accprdin

Wherei n 1ol fof | dbbere-Epuactin Rt Goi R HofBinh d acterrts iy Berr i
non-contact |1 C card according to claim1l, wherein nmagnetic stripes are
f or med fibm is meadecf-matetiat cort@indag vo ch®ridehe non-contact 1C card according to
claim1, wherein the non-contact
8. The non-contact IC card according to claim 1, wherein the exterior
film is non-crystal resin made of thermoplastic resin having a low-crystallization
characteristic of a crystallization rate of 5% or less.
9. The non-contact IC card according to claim 8, wherein the exterior
film is méde of non-crystal resin and crystal resin.
10.  The non-contact IC card according to claim 9, wherein the exterior
film is added with various additives within a range of weight ratio of 50% or less.
11. The non-contact IC card according to claim 9, wherein the exterior
film is made of a double-side non-crystal sheet created by a co-extrusion method.
12. The non-contact IC card according to claim 10, wherein the exterior
film is made of a double—side non-crystal sheet created by a co-extrusion method.
13.  The non-contact IC. card according to claim 1, wherein protect sheets
are layered on the non-contact IC card.

14.- The non-contact IC card according to claim 1, wherein texts or figures

are printed on at least one of the exterior films.



IC card is a conbination type having a contact 1C. 19. The non-contact |C
card according to claim1, wherein a reversible heat-sensitive recording
sheet is provided on at |east one of the exterior filnms, wth an adhesive
| ayer inserted therebetween, and the reversible heat-sensi biMay 28or di ng
sheet conprises a high-nolecule film a reversible heat-sensitive
recording layer which is formed on t#& high nolecule film and enabl es
rewiting of visible information, and a transparent protect |ayer forned
on the revei$§i bl #hbaain-sammadtt IV eardaocshdng: t@ybnim 20, whseeinahe gaoteatt | C
card according to claim19, wherein the heat- sensitive recording |ayer is
a hi ghg I t ! j tates change reversibly in
accordg%%%§%%gﬁ§%%§%%ﬁg%%§{§FIﬁﬁgegg§§$%?qg ate of the organic

| ow- nol ecul e material dispersed in the nother material of the resin. 21.

The non-condfict e agncontachidioatd eecarfimentordainyhevaprein rligidefters 98hsi ti ve

recording layer is a | euco conmpound type which utilizes reversible coloring

5 May 20@ossedi%®n graidnosomaitweedardén el ectron donor type col ori ng conpound
and an el ectron acceptor type conmpound which are dispersed in the nother

mat eri al of1 he sin. 22't ‘Ij[hi nQn- ontagit Ig card accondi nﬂ to cltai m 19,
wherei n the feverdFpfE R4t gn M GECTEUE ?néa%e t“fhr%?l dB¥ERYLY) or | ng
| ayer. 23. The non-contact |1C card according to claim22, wherein the

col ori sfgipes ayeformedmnethamen-doptdcpd@icagd.a metal on the high-molecule film
24. The non-contact 1C card according to claim 19, wherein texts or

figures arejgrinrRe ndf-ddaeach TQRafPhec g 1o dThivh 11 (el SN ehé hBhRontact
heat - sensitive
IC card is a combination type having a contact IC.

19.  The non-contact IC card according to claim 1, wherein a reversible
heat-sensitive recording sheet is provided on at least one of the exterior films, with
an adhesiﬁe layer inserted therebetween, and

the reversible heat-sensitive recording sheet comprises a high-molecule film,
a reversible heat-sensitive recording layer which is formed on the high molecule film
and enables rewriting of visible information, and a transparent protect layer formed
on the reversible heat-sensitive recording layer.

20.  The non-contact IC cérd according to claim 19, wherein the heat-
sensitive recording layer is a high-molecule/low-molecule type in which states
change reversibly in accordance with the change of the crystal state of the organic
low-molecule material dispersed in the mother material of the resin.

21.  The non-contact IC card according to claim 19, wherein the heat-

sensitive recording layer is a leuco compound type which utilizes reversible coloring




recordi ng sheet or the reversible heat sensitive recording |ayer or the
protect layer. 25. The non-contact |IC card according to claim19, wherein
the relief letters are enbossed on the non-contact IC card. 26. The
non-contact |1 C card according to claim 19, wherein nagneti & Mayx20G0ses are
formed on the non-contact IC card. 27. The non-contact |C card according to
claim 19, wherein the non- contact |@card is a conbination type having a
contact IC. 28. The non-contact |IC card according to claim 19, wherein the

non- cegdativh Hebvead an akgabhdobt type @i6ing cambould MY ar R troRGicbENoCONTACT
| C CARD ABSTRACT In an IC card, an I C nodul e constructed by nounting an
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outside and reinforced by a reinforcenent material having a substantially
circul ar shdge wilihe rondéentectdC gardaaceordingito slaimnkfh svheteimethsiroviersibdg ue of
the 1C chip. The height variation anount of the shape of the reinforcenent

mat er i fleaferBithid fedSRkSHRP IndlFdd 4 £01Brifig 1ARge of 20 (err)mor |ess. The
reliability of the I1C<Thip i1s ensured whilé the outer appearance of the

r n ri r risti r n r . Fl | . .
card and p IZQF C%ear%n?cérﬁg(l:ﬁ(? chird agéorgi%% t%d(?lglm 22?Whereln the coloring

layer is prepared by forming a metal on the high-molecule film.

24.  The non-contact IC card according to claim 19, wherein texts or
figures are printed on the high-molecule film of the reversible heat-sensitive
recording sheet or the reversible heat sensitive recording layer or the protect layer.

25.  The non-contact IC card according to claim 19, wherein the relief
letters are embossed on the non-contact IC card.

26.  The non-contact IC card according to claim 19, wherein magnetic
stripes are formed on the non-contact IC card.

27. The non-contact IC card according to claim 19, wherein the non-
contact IC card is a combination type having a contact IC.

28.  The non-contact IC card according to claim 19, wherein the non-

contact IC card absorbs ultraviolet light.
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NON-CONTACT IC CARD

ABSTRACT

Inan IC card, an IC module constructed by mounting an IC ch,ip and an antenna
circuit on a substrate is sandwiched between at least a pair of exterior films. The IC
" chip is sealed with resin on its outside and reinforced by a reinforcement material
having a substantially circular shape with a diameter greater than a longest dimension
value of the IC chip. The height:variation amount of the shape of the reinforcement .
material on a surface thereof is within a range 0of 20 pm or less. The reliability of the
IC chip is ensured while the outer appeérance of the card and print characteristic are

not degraded.

FIG. 1



