| 1 '1C CARD Cross Reference To Related Applications 5 The present docunent
~is based on Japanese Priority Docunent JP2002-349983, filed in. the
Japanese Patent O fice on Decenber 2, 2002, the entire contents of which
bei ng incorporated herein by reference. 10 Background of the Invention 1.
Field of the Invention The present invention relates to an I C card having
“an information recording mediumfor use in, for exanple, an tD 15 card
(identification card), a nenbership card, a prepaid card, a cash card, a

commuter's pass andthe |ike. Mre pardigdmrly, the present invention is
concerned with an I C card having both recorded information of electronic
data and visible information. 20 2. Description of Related Art F

Conventionally, in ID cards for identifying individuals, a nethod for '
et Cal Ty, o opt IS FettaiEs oAt AU Aed e been w del y
used in a credit card and the |ike. 25 However, the techni ques are

popul ari zed and the data in the cards is easily altered or forged cards

are spréad, and THwerpreseeti doreashhg icassssadheoe pepphesacrudlolry tyuf f er
damage from the fOﬁ%ﬁd cards. For this reason, in recent years, .as nmeans
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capacity and it can confain cod
incorporated herein by reference.

( 10 Background of the Invention

1. Field of the Invention

The present invention relates to an IC card having an-
information recording medium for use in, for example, an ID
15 = card (identification card), amembership card, aprepaidcard,
acashcard, acommuter’'spassandthelike. Moreparticularly,
the present invention is concerned with an IC card having both
recorded information of electronic data and visible
information,

20 2. Description of Related Art

Conventionally, in ID cards for identifying individuals,

a methpd for magnetically or optically reading information
recorded has been widely used in a credit card and the like.

25 However, the techniques are popularized and the data in the
cards is easily altered or forged cards are spread, and there

are increasing cases where people actually suffer damage from

the forged cards. For this reason, in recent years, as means
capable of controlling and protecting personal data, an IC

80 card having an IC chip incorporated has drawn attention since

it has a large data capacity and it can contain coded data.



Data to be recorded on an IC card is contained in an | C chip incorporated
«into the I1C card. Therefore, for display or reading of the data recorded
on the IC card, it is necessary 5 to read the recorded data by neans of a
speci al readi ng apparatus, and therefore general users cannot read the data
by thensel ves. For exanple, in nmenbership cards in which a high prem um or
a point is put on nenbers, inquiry by ap infornmation note or the like is
separately required for if it is merely“recorded 10 onto the card. Further,
~when nerely recording data onto a card of a conmuter's pass, a neans for
reading the data is separately required. There are increasing demands of
easy di splay of tleeta o recarated-dial anane, 1ceeartl Ys EOhtABREH NGH the
demands, a _techni que has been devel oped in which a

pol yner / | ovt EPEPUREIRRRE & 5 iLpaBIth il € pRad - meBhene fane cliorcbimzlials an
organic lo I ; r i r.esin bin , ndwhi,ch achi eves

di spl ay by%??le?%lihg t Z:@:;%p%%g%_r{érc %ﬁg%%%%?hfgleégﬁtraasﬁ - MBS TR E abl e

di spl ay 5mediaipeathiheh st d8ata byw@s@m@geéiameﬁd%lgogp&ﬁﬂaeyaeém ng and
erasing agent which reacts with the |euco conpound dispersed in a resin

bi nder, arfPdkRPeReEBREISINE edals Sheegyneb relad thichda te by teamgedureds .col or s.

or erases t is.provided as_a rewitable disp]ay |ayer 25 on the

surface of %e%:;é?!@?‘[pﬁ?e’ éL_ or\flgmgg\yv?ﬁf’gb?aer%slﬁwllc @rklé_g F@é@ﬂ“ﬂ Ped by

support, eéi@ointﬁi@ﬁ@@tlﬁh%ﬁﬁ@krsqoiﬁ%§§r§Q%?%n ih€62hdtREn note or

(pol ymer/| ow nol ecul e or | euco conpound, color developing and erasing

agent) | aydiheapdker 68 exepagptelerequd ra@ The i@t fabherdispleayridader is

f(gr:ned 16" %tntloe%ﬂe %ra]fi\:d. Further, when merely recording data onto a
card of a commuter's pass, a means for reading the data is

" separately requiréd.

There are increasing demands of easy display of the
15 recorded data and, recently, for meeting the demands, a
technique has been developed in which a
polymer/low-molecule-type rewritable display medium, which
- contains an organic low molecule dispersed in a resin binder,
andwhichachievesdisplaybyutilizingtheopaque—transparent
20 contrast,.or a rewritable display medium, which contains a
(\ leuco compound and a color developing and erasing agent which
reacts with the leuco compound dispersed in a resin binder,
andwhichcontrolsheatenergysothattheleucocompoundcolors
or erases the color, is provided as a rewritable display layer
25 on the surface of a card. The above rewritable display laver
isconstitutedbysupport,e.g.;aplasticsheet,coloredlayer,
recording (polymer/low-molecule or leuco compound, color
developing and erasing agent) layer and protecting layer.
30 The rewritable display layer is formed on at least one

surfaceofashépedarticlehavinganICnmduledisposedbetween




surface of a shaped article having an | C nodul e di sposed between 3
~multilayered plastic sheets including two or nore |layers wherein the IC
nodul e has an I C nounted portion reinforced by a sealing resin or a
reinforcing plate. 5 The I C nodul e includes an I C chip nounted on an
insulating substrate having an-antenna coil, and the | C nounted portion

of the IC nodule partially has a projection on the front and back surfaces
due to the sealing resin or reinforci ng3t pl ate provided thereon. For this

reason, th i I I neven surface of. the | C nodul e
causes t heqrf:%ﬂdlslsét},r%égg ;_?{H oé Tgleé [}‘;’]Heevegt nslg‘u&r('flﬁug&f%oé’ anthog Bt HHE dAYFEnd to
| ower the filatmeiss thand chendala BRBCHAJIE 0BSuLEeE AsSLh et eBeirdhaq
rewitable display |ayer and a printing head during a printing operation,

| eadi ng t o X3 S EQF g & T Hhramtd HEigifiRy WingsInighte t ouchi ng, 15 so that
satisfied printing properties cannot be secured. Therefore, recently in
the I1C card production technique, it is very inportant to develop a nethod

for secliring favamabiemofihabness uabsu faes ipndlit &hsdlaafiber1heiing f or ned.
20 As a conventional technique for inproving the flatness of the card
surface, f&ubstaRicehayisgryetantensa gotdr dnd thehiiChmaeurt tedpghr thohe

relief hol i rned. 4 n_a _pl.astic. sheet .stacked on an IC nodule in a
Eegi on cor rogf)sﬁi&%dihggm% 0”4%561‘%15@%%{188 PHAIGF PN Brafss: #RE uneven
surface of paleg kGr2BceRdghe 6 Wrseehbbedy Pepahest f@ﬁi’fg:rrginé; iﬂg‘ﬁ@ bel ow.

p

In addition, a structure of a card in which the nultilayere astic
sheet is i pprFeed Mhepheorontfiarathbs refassheethehée denepsobtemt hrethamst i t uent

???erifés %%eagkg%%ntggr£ggécggBQﬂg:I%hgodule causes the card surface
tobeunevenduringformingofthecardandtolowertheflatness
and hence a spacing loss is caused between the rewritable
displaylayeranda;nintingheadduringa;nintingoperation,
leading to an occurrence of print missing or slight touching,

15 so that satisfied printing properties cannot be secured.
Therefore, recently in the IC card production technique, it
is very important to develop a method for secﬁring favorable

flatness of surface of the card after being formed.

20 As a conventional technique for improving;the flatness

(f? of the card surface, for example, a structure of a card in
whicha throug_h hole (relief hole) is formed in a plastic sheet

stacked on an IC module in a region corresponding to the IC

mounted portion so as to absorb the uneven surface of the IC

25 module is described in patent document 1 shown below. In
addition, a structure of a card in which the multilayered
plasticsheetis improvedin the combination of sheet thickness

or the constituent materials to adjust the fluidity of the

resins so as to absorb the uneﬁen surface of the IC module

30 is described in patent document 2 shown below.




resins so as to absorb the uneven surface of the IC nodule 30 is described
in patent docunent 2 shown below. 4 [Patent docunent 1] Japanese Patent
Application Publication No. 2001-319210 [Patent docunent-2] Japanese
Pat ent Application Publication No. 2001-283175 Summary of the Invention As
menti oned above, a conventional |C card cannot achieve satisfied flatness
of the surface due to the uneven surface of the |C nounted portion of the
| C nodul e incorporated, and therefore yhe 1C card having a rewitable
di splay layer on its surface poses a problemin that a spacing loss is
caused when [patdine aloi-tiertthe) recorded data on the card surface by neans of a
printing head and thus print mssing or slight touchln? occurs, |owering
the printi néapa;ﬁ"teéﬁe?i”ieé% EPRLAFREPTOf P caliove Vpr oBYUme 1 2%h0anksREent
enbodi ment s gh@ypr9yi de an | C card which secures satisfied flatness of the
card surface to achieve satisfied printing properties on the card surface.
Accor di ng t JapafiesesPaiaspentplotatiiba pidseationnNentoon2stheye is provided an
| C card conprising: an | C nodul e which conprises an |C chip nounted on an
i nsul ati ng substrate having an antenna coil, and a chip reinforcing plate
provided on at least an I C nounted surface of said insulating substrate,;
and a core |ayer conprisinGuAmaR) WEatid ¥n@dntsheet materials having said IC
nodul e di sposed therebetween, wherein, in said plurality of sheet
materials, at Iea%tHﬂﬁh@ﬁ§hé%@whaﬁ9rﬂﬁW@ﬂaQFécéﬁk qapyd s ghehot C avbdut e have a
t g;ggggoggls%twﬂedcmkgés% 09 HeLEl A2 kS Gl BuedkM DBLLLE & LRI ON

IC mounted portion of the IC module incorporated, and therefore the

IC card having a rewritable display layer on its surface poses a
problem in that a spacing loss is caused when indicating the recorded
data on the card surface by means of a printing head and thus print
missing or slight touching occurs, lowering the printing

properties.

In view of the above problems, example embodiments may provide:
an IC card which secures satisfied flatness of the card surface to

achieve satisfied printing properties on the card surface.

According to a first aspect of the present invention, there

is provided an IC card comprising:an IC module which comprises an

IC chip mounted on an insulating substrate having an antenna coil,

and a chip reinforcing plate provided on at least an IC mounted
surface of said insulating substrate; and a core layer comprising a
plurality of sheet materials having said IC module disposed
therebetween, wherein, in said plurality of sheet materials, at least
the sheet materials adjacent to said IC module have a through hole for
containing therein said IC chip, fermed in a region corresponding to
an IC mounted portion of said IC module, wherein a relationship (Bl +
Cl} —20m <A< (Bl +Cl) + 10 um is satisfied, where A (im) represents the




an | C mounted portion of said IC nodule, wherein a relationship (Bl + d)
- 20in<- A- (Bl1+ d) + 10 Wis satisfied, where A (im represents the 4a
sum of hei ghts of said through holes, Bl (pen) represents a projection

hei ght on an I C nmounted surface of said IC nodule, and Cl(pn) represents a
proj ection height on an I C non-nounted surface of said I C nodule; wherein
relationships B =Bl 30 pmand C=C 30 Ware satisfied where B (pun)
represents a height of said through hof® on the side of the IC rmounted
surface of said IC nodule, and C (n) represents a height of said through

hol e on the side of the I C non-nmunted surface of said | C nodul e, . The
present i nvEnt ()c%sheﬁg% %oﬁallﬁjgfléré’u@&?“(%%si’vg?aﬁﬂ) i FEETRSTVR @ SFficet™with a

vi ew t owar d hsigihvzi orgat HE mdvotee gpurtiok erfssaiASCamotidsulahd CLhey rep@vents @und t hat ,
when the projectian height i n.t | C 1 d i O t dul e and
t he hei ght g%(%t %el%t hr%&g %Aolnaélsq?orn%gﬁ#geﬁi ﬁlg&% e!e Or])fl 68%%ufr§er%gﬁio£?ti on

wher ei n t he vbiredu gielhbiceshipeeB forBied 3h mohadsheetl +ndf e adessatbntsad t uti ng

the core | aygle MRV OrbR8edE ITRLULE of A SPORRAN REE @iNueS: BeCeELRI N
requirement, the flatness of surface of the card after being forned can be

i mproved, aRd EfafpiEs ehissld MerPdifa e Hed cHmpisetted? pidtpetistidcal |y, an
| C card of - exatpl wieshesi BRAtE Hasicancahahied efrsdl & fLatiumeagech that, when
the sum of the heights of the through holes is taken as A (pm), the

proj ection height on the IC nounted surface of the IC nodule is taken as
Bl (pm), and the projection height on the I C non-nounted surface of the IC
modul e i s taken, Ths PCEs¢Epnjnveriergdiare ofndhcted lextpmsivigeandrigeensfe (Bl +

A) 30 pmhen i, S Acdlat DG DG A 8oL LBG LI quah aglss L,
have found that, when the projection height in the IC mounted portion
of the IC module and the height of the through holes for containing the
IC mounted portion wherein the through holes are formed in the sheet
materials constituting the core layer having the IC module

- disposed therein meet a certain requirement, the flatness of surface
.of the card after being formed can be improved, and example

embodiments have been completed.




| arger than the sumof the projection heights Bl, O of the IC nodule, an
enpty region in which the I C nounted portion is not contained is fornmed in
the through hole to cause a step. This step is filled with a nolten resin
which flows fromthe periphery during the formng, so that the card
surface portion above the I C nounted portion is prevented from becom ng
uneven, thus inproving the flatness of the card surface. In addition, when
the sum A of the heights of the through holes is smaller than the sum of
the projection heights Bl, d of the I€ nodule, the |IC nounted portion
projecting fromthe through hole forns a step, and the sheet materials
stacked on the sirepidr@lapl t en DY dredt iafg ehvmphg ehecdigeninghandaspread to
absorb the ste so_ .t ha he _card,surface portion ove .t he | unt ed
portion is %F%%%ﬁ?ﬁﬁlFr%ﬁ$uﬁ%33%%%ﬁaﬁng@%hfg?ﬁﬁgl?%%g J%ﬁﬂQFﬁggﬂ?%tness of
the card suefracg. Hored he aebkey aband,myhernd heogediiet engghbeinwern fche sum A
of the heights of the through holes and the sum of the projection heights
(BL + ) i®PgARrechsh 36 e dfpElen ey PbnieagRd PP PYHRSt iBse is not

absor bed satdighachorid Yol RG.ARE «f-eLd Bg process and eventual |y causes
the card 6 surface to be uneven, so that favorable printing properties

cannot - be otirali®eddulands Hfeken @scel duof, ekanmple efbdiaiEntis tiesrange
character%g Blteﬁﬁuggmsuch that, when the projection height on the IC
nounted sutface of ‘thie I nodule is taken as Bl (.an), the projection

hei ght on the I C non-nounted surface of the 1C nodule is taken as d (pm,
the height of the thé%u h hole_on the side of nmount ed surface of

the IC nodul e i"$%Pak @nBA(ﬁﬁ)?h%uﬂfﬁgﬁésh8fg%ggo%§%9ﬂ9qIﬁP&ﬁ@hlﬁole on
the side ofarbde drenneRs MR 88T bASBOfont BE:dresMBAUI @ i s ti@keRcas C

(pn) E a module, an empty region in which the IC mounted portion is not
contained is formed in the through hole to cause a step. This step is
filled with a molten resin which flows from the periphery during the
forming, so that the card surface portion above the IC mounted portion
is prevented from becoming uneven, thus improving the flatness of the
card surface. In addition, when the sum A of the heights of the through
holes is smaller than the sum of the projection heights Bl, Cl of the IC
module, the IC mounted portion projecting from the through hole forms
a step, and the sheet materials stacked on the step are molten by
heating during the forming and spread to absorb the step, so that the

card surface portion above the IC mounted portion is prevented from

becoming uneven, thus improving the flatness of the card surface,

On the other hand, when the difference between the sum A of
the heights of the through holes and the sum of the
projection heights (BL + Cl} is larger than 30 pm, an empty region
-caused in this case 1is not absorbed satisfactorily during the

forming process and eventually causes the card




relationships B=B1 30 }m and C=C 30~sn are satisfied. It is noted
that, when d is 0, Cis 0. Wien the heights B, C of the through holes are
respectively larger than the projection heights Bl, d of the IC nodule,
an enpty region in which the I1C nounted portion is not contained is
present in the through hole. This region is filled with a nolten resin
which flows fromthe periphery during the formng, so that the card
surface portion above the | C nounted portion is prevented from becom ng
uneven, thus inproving the flatness of @¢he card surface. In addition, when
t he hei ghts B of_ t he through hol r respectively smaller .than the
br'of ect Pon' RBrGes 8 Foy Liteihe HPe Paludret SRS et Rttt ai opF ean

proj ecting taommd be shw-dwgh.hole forns a step, and the sheet materials
stacked on the step are nolten by heating during the form ng and spread to
absorb the step, so that the card surface portion above the |IC nounted

portion is preVe@h@Qm&f@61&ﬁ&@@%ﬂgmmﬂﬂ§¥§ﬁo¢&ﬂH§sHﬁErQV&ﬁ&a&ﬂﬁiéiﬁﬂneSS of
the card surface. 7 On the other hand, when the difference between the

hei ght B of feheturehroaghtivdl e vape thre prodfectnohelmditglon B didmpungsd
di fference _hetwee he height .C.of the rqu hol e. and the.pr.ojection
hei ght d éPr:ftaf‘en ?vtithﬁﬁtgl At ger ha?aSnB%B”@ﬂgt?let RESLETER L aliedd iR this
case i s = notthabsombgehmatésfactade by €Her togotihe f0tiMeAtsptOapBS aRd
eventual |y causes the card surface to be uneven, so that favorable

printing prdpEPEiEstheagrathBRlshtaithe Flderrfistheplr pruntes srfapavtndgea
structure suphyhhat id hesum A ofy, the Heighys of thhenthrrugh. hal @s or the

hei ghts B and C of the individual through holes fall wthin the above
range, the sudd afehofICt hmermunred drfase dfethegidf vedwbe i akaesuCe (Hraver abl e

flatness to rgﬁal@io%\s/h%ps B=Bl % 30 m, and C = Cl # 30um are satisfied. It is noted

that, when Cl is 0, € is 0.

When the heights B, C of the through holes are
respectively larger than the projection heights Bl, Cl1 of the IC
module, an empty region in which the IC mounted portion is not
contained is present in the through hole., This region is filled with
a molten resin which flows from the periphery during the forming,
so that the card surface portion above the IC mounted portion is
- prevented from becoming uneven, thus improving the flatness of the card
surface. In addition, when the heights B, C of the through holes are
respectively smaller than the projection heights Bl, Cl1 of the IC
‘mocdule, the IC mounted portion projecting from the through hole forms
. a step, and the sheet materials stacked on the step are molten by heating
‘during the forming and spread to absorb the step, so that the card
surface portion above the IC mounted portion is prevented from becoming

“uneven, -thus improving the flatness of the card surface.




favorable printing properties on the card surface. In the IC card of
exanpl e enbodi nents, by adjusting the relationship between the projection
height in the IC nmounted portion of the IC nodule and the hei ght of the

t hrough holes forned in the sheet materials having the | C nodul e di sposed
t herebetween, an IC card having flatness sufficient to secure satisfied
printing properties with respect to the rewitable display |ayer fornmed on
the card surface can be obtained. Bri&f Description of the Drawi ngs The
above and ot her qgbjects, features and advanta%%%'of t he resent i nvention

will become noreCRpPRrERt FrEm e o SRREE PeleeRt it P%W b phehpresently

preferred exgpRlqar hoeBbadh mepd Sp&f;ec%i’!ﬁl 'Hé‘i%ﬂt‘é' 80 Lakepnd ngL@aiypetion with
the 8 acconpanying drawings, in which: FIG 1 is a sectional side view

showi ng onebelusepl eheotheighie Csef Udeuterossh dmle (}:uwartde Jl@roae:nt@tprd ihptphto an

enbodi nment ni__inventiogn; Fl howing.a circuit
configurati g% o? R"hg%l%}l%ig iaég?ﬁ) TOQII@I]% i Szce% ﬁliuan v et\?lv ofcasg **C nodul e
11 constituhbig abkdretC eat drabOorify G ading ahsectdraiay Shrdeesd ewnghow ng

the structure of_an I C nmounted portion of the I1C nodule 11; 15 FIG 5 is a
sectional sFURWREW sRBWRSTy Wbl &28F SHEEACRC HhdBFe UPEYeR| GSO6 Gheta

sectional sisgg,ubew prLn*l?ﬂ_@lgl }grc&ﬁn:gless POWMRIbe obtained.

Thus, by virtue of having a structure such that the sum A of
the heights of the through holes or the heights B and C of the
individual through holes fall within the above range, the surface of the
card after being formmed can secure favorable flatness +to achiex}e

favorable printing properties on the card surface.

In the IC card of example embodiments, by adjusting the
relationship between the projection height in the IC mounted
portion of the IC module and the height of the through holes formed
in the sheet materials having the IC module disposed therebetween,

- an IC card having flatness sufficient to secure satisfied printing
properties with respect to the rewritable display layer formed on the

card surface can be obtai_ned.

Brief Description of the Drawings
The above and other objects, features and advantages of the
present iﬁvention will become more apparent from the following
description of the presently preferred exemplary embodiments of

the invention taken in conjunction with the




20 one exanple of the structure of a core layer 12 having the |1C nodule 11
.disposed therein; FIG 7 is a sectional side view of an IC card, show ng
anot her exanple of the structure of the core layer 12; and 25 FIG 8 is a
sectional side view of an IC card, showing still another exanple of the
structure of the core layer 12. Description of the Preferred Enbodi nents
30 Hereinbel ow, preferred enbodi nents of the present 9 invention wll be
described with reference to the drawﬁné%. FIG 1 shows one exanple of the
structure qf, t I cording to an enbodi nent of the

pr esent 5gﬁﬁ%mﬁE&§h%ggé§%H§ yerlSil % |nc ‘'uding a plurality of

t hernopl astic plastic sheets fused together has an I C nodule 11 disposed
therein. In FIG 1, on the upper surface of the core layer 12, arewite
sheet 25 includi A§CGa 1risvs eabltépaatdi3bde & irsnshowispt pye Eewldi g | ayer
23 and 10 r I tacked an,.an uter sheef, 22 as _a
printing s%élt%t gtt%ﬁyggge g}slhenet%%z 5§ 12(? Cﬁ’trlq‘?‘é"gs 8et™ eéTHD éilérlﬁzlé"d °6n the

| ower sbirf ate efrdshatCcansrdmyiemn; ;12. The IC nodul e 11 includes an insulating
substrate 19, 15 an antenna coil formed on the insulating substrate 19, an
IC chip 14 nounted on the antenna coil, an sealing resin 15 for

encapsul ating th h|p 14, an relanrC|n 16 formed on the IC
chi p 14 through Eﬁé &Ilﬁd”f% £ OT%ng]?‘%ﬁﬁﬁ gdgonglgﬁfﬁFb?%ﬁﬂstFate 18

S provideqcthgggghog sealing resin

(j? 10 FIG. 3 is a plan view of an IC module 11 constituting
the IC card 10;

FIG. 4 is a sectional side view showing the structure
of an IC mounted portion of the IC module 11;
- 15
FIG. 5 is a sectional side view showing whole of the

IC module 11;

FIG. 6 is a sectional side view of an IC card, showing

20 one example of the structure of a core layer 12 having the

o

IC module 11 disposed therein;

FIG. 7 is a sectional side view of an IC card, showing

another example of the structure of the core layer 12; and

25
FIG. 8 is a sectional side view of an IC card, showing
still another example of the structure of the core layer 12.
Description of the Preferred Embodiments
30

Hereinbelow, preferred embodiments of the present




20 (adhesive material) 17 on an | C nmounted portion on the IC non-nount ed

.surface (upper surface as viewed in FIG 1) of the insulating substrate

19. FIG 2 shows a basic circuit configuration of the IC 25 nodule 11 in
t he present enbodiment. The I C nodule 11 has a structure such that a
rectifying diode 28, a snmoothing capacitor 29, and the IC chip 14 are
connected to a resonance circuit, whi is constituted of an antenna coi
26 and a tuning capacitor 27. The antenna coil 26 is used as a part

separ at ed 3hJdrAMIN@1hE BBI Poddribiblh i E:%Eie%n%pgﬂ%% d%éw}é%%ti fying

di ode 28, and snoot hi ng capacitor 29 may be incorpor into the IC
chip 14. The antenna coil and other conductor patterns used in the IC card

10 having the cir&git ionhi%uration shown in FIG 5 2 are formed by

subj ecting to pat t ERPHG PPBafRemPle Pbi Fherstrwetpredetta havi ng

el ectrical VIR gV , ;c&aggr i . l.d r silver, or a
conductorIﬁgﬁiéﬁigﬁgiﬁ?F%gggpﬁ% a ovémﬁgggﬁgﬁ$ﬁ %ﬁ%ﬁ%ﬂ g??ﬁﬁegﬁﬁgtrate 19
usi ng aSvapavenddposi t Aonooe phpkiny2nehboddifh G SlasaBi €y age ammatic pl an
10 view of the I C nounted_surface of the I1C nodule 11, and shows that the
| C chip 14 5ETEGRAESHeE P2t hbcistakdfupedritpgrihenhes af kthmodnlenna coi l

26. The ingyl gt LngssybsiLale, 19 sp¢pMpyised. of a single 15 material

e.g., poninige;Bpo?yester, such agE%OI£ESTEFge B%??EgﬁVVgﬁﬁaggrﬁ%ﬁthalate,

or pol yet hgbere lagpht hal ate rewpakyokatien, 25ug¢hcasdphgpy! ene; cel | ul ose,

such as cellul gse _triacetate or cellul ose diacetate; a vinyl resin, such

as an rewritablerewritable heat-sensitive recording layer 23 and

{”_ 10 a protecting layer 24 is stacked on an outer sheet 22 as a
printing sheet. An outer sheet 21 as a printing sheet is

stacked on the lower surface of the core layer 12.

The IC module 11 includes an insulating substrate 19,

15 an antenna coil formed on the insulating substrate 19, an IC
chip 14 mounted on the antenna coil, an sealing resin 15 for
encapsulatingtheiCchip14,anda1xdnforcingplate16formed

on the IC chip 14 through the sealing resin 15. If desired,

a reinforcing plate 18 is provided through a sealing resin

20 (adhesive material) 17 on an IC mounted portion on the IC

g non-mounted surface (upper surface as viewed in FIG. 1) of

the insulating substrate 19.

FIG. 2 shows a basic circuit configuration of the IC

25 module 11 in the present embodiment. The IC module 11 has
a structure such that a rectifying diode 28,-a smoothing
‘capacitor 29, and the IC chip 14 are connected to a resonance
circuit,whichisconstitutaﬁofanantennacoil26andatuning
capacitor 27. The antenna coil 26 is used as a part separated

80 from the IC chip 14, but the tuning capacitor 27, rectifying

diode 28, and smoothing capacitor 29 may be incorporated into




acrylonitrile-butadi ene-styrene resin, an 20 acrylonitrile-styrene resin,

. pol ystyrene, polyacrylonitrile, C polynethyl acrylate, polynethyl

nmet hacryl ate, polyethyl acrylate, polyethyl nethacrylate, vinyl acetate,

or polyvinyl alcohol; or polycarbonate, or a mxture thereof, and any
organic materials can be used as |long as they have insulation 25
properties. Wth respect to the thickness and the elastic nodulus, a
plastic filmhaving an el astic nodul ust®f 300 NNn2 or nore and a thickness
of 20 to 1%%.9g§ca§.be gsed. As an exanple of a nethod for form ng, on the
i nsul ating S0-sub fPaE *19, the antenna coil 26, the tuning capacitor 27,
the rectifying diode 28, the snoothing capacitor 29, the IC 11 chip 14 and
the like, there can be nentioned a nmethod of fixing themtogether using a
pol ymeri ¢ or gani Ehe suyistrare eydidwamdl etheéarcardanicr pabidteamseusrdaizonposite

t hereof. 5 usabl e.resin, a single material of a thernoplastic resin,
e.g., a poFeééﬁéFaﬁgi@%F@?ﬁéﬁ%tpﬁs?%fCQ%ijPQ§F€Pﬁ3ﬁéOnr%ERWﬂ 13 HeFyest er

resin, m Vhnyle Egshig b%PSQb"jléci‘Qnga&f%E?EEEﬁié&ﬂ%ﬁ%ggﬁﬁéﬁ?'%efgiieSi n, an

10 acrylonitrile-styrene resin, polystyrene, polya onitrile, polynethyl
acryl ate, polhimet hybdoet hacriylged bsctaol geet hyphduaclylh aye.e.pal, yedtyér,

nmet hacryl ate, vinyl acetate, aor polyvinyl alcohol; or polycarbonate, or a
mi xture t h@rBBEREEn $lds&F SidVedrt REré PRUHEH LGNSR FORRSINT ¥ hder

resi noe Ithe b SEHERSA bhNoh s a3t SUHY 88p8tRREROId Gs1GY Qv A £POXY
deposition.or-plating:nethod. FIG. 3 is a diagrammatic plan

(T; 10 view of the IC mounted surface of the IC module 11, and shows
that the IC chip 14 is connected to the individual end portions

of the antenna céil 26.

The insulating substraté 19 is comprised of a single
15  material, e.g., polyimide; polyester, such as polyester,
polyethylene terephthalate, or polyethylene naphthalate;
polyolefin, such as propylene; cellulose, such as cellulose
triacetate or cellulose diacetate; a vinyl resin, such as an
acrylonitrile-~butadiene—-styrene resin, an
20  acrylonitrile-styreneresin, polystyrene, polyacrylonitrile,
(_; polymethyl acrylate, polymethyl methacrvliate, polyethyl
acrylate, polyethyl methacrylate, vinyl acetate, orpolyvinyl
alcohol; or polycarbonate, or a mixture thereof, and any
organic materials can be used as long as they have insulation
25 properties. With respect to the thickness and the elastic
modulus, a plastic film having an elastic modulus of 300 N/m?

or more and a thickness of 20 to 100 pm can be used.

As an example of a method for forming, on the insulating
30 substrate 19, the antenna coil 26, the tuning capacitor 27,

the rectifying diode 28, the smoothing capacitor 29, the IC




or a-silicone resin, can be used. As the reactive organic | ow nol ecul ar
.agent, a conpound having at |least two or nore isocyanate (NCO per

mol ecul e or a conpound havi ng an epoxy 20 functional group can be used, and
a mxture of the conpound having a reactive functional group and a
compound having a functional group having reactivity, e.g., a hydroxyl
group, an amno group or the like can.be used. 25 As an exanple of a

met hod for connecting the I1C chip 14to the antenna coil 26, there can be

ment i oned, cBSpSO¥AG die Fife, 4Htd 6ah HOnbhei POLd a0Re©fod B #& o P 14
upsi de down, a nethod in whi ch a protrudi ng el ectrode (bunp) 14a 1orned

on the acttb@mst©©@EEEDfU$hnglé:pﬂlmmanlcsocgmmsnted to the 30 antenna coi
26 through ctive adhesive layer 40 by face down

n_aniso ond
bondi ng. THEPSHPRSeF PR TR ERRLTT ETaoTL S aHEST Vi ey AC ORI of
conduct'i verpartbgl es di spersed in an adhesive resin, and can achieve
conductivity only in the thicknesswi se direction. As the adhesive resin
for th® ani sotropic conductive adhesive |ayer 40, a single material, e.g.,
a pol yurethane resin; olyesteréﬁémxurethane resin; a vinyl resin, such

as an acryl oni t % 8- BIRRHF &5E1Sty? Jé’si"ﬁteﬁhala@r@ﬁoﬁh%mqlﬁ-%%%ne
| , | th
resin, polysiyseney pohyﬁawégeéwd ye%%ﬁ}fgnegﬁany ﬂﬁ;@g} i Qlymet hy

nethacrylate pol yethyl ~acrylate act acet at e,
or pol yvi mgsiml cohodlyes et yzoaqhonaet evirﬁﬁl' Nesdm asePoXs @sin, or a

m xture or conposite thereof, can be used. 15 As the conductive partlcles
di sper sed agry %ﬁﬁﬂ%ﬁ\Rytadlene styrene resin, an

( . 10 acrylonitrile- styreneresin, polystyrene, polyacrylonitrile,
polymethyl acrylate, polymethyl methacrylate, polyethyl
acrylate, polyethyl methacrylate, vinyl acetate, orpolyvinyl

alcohol; or polycarbonate, or a mixture thereof can be used.

15 Further, a conventionally known binder resin, e.g., a
thermosetting resin, such as a phenolic resin, an epoxy reéin,
or a silicone resin, can be used. As the reactive organic
low—molecular agent, a compound having at least two or more
isocyanate (NCQ) per molecule or a compound having an epoxy

20 functional group can be used, and a mixture of the compound

( having a reactive functional group and a compound having a
functional group having reactivity, e.g., a hydroxyl group,

an amino group or the like can be used.

25 As an example of a method for connecting the IC chip
14 to the antenna coil 26, there can be mentioned, as shown
in FIG. 4 indicating the portion of the IC chip 14 upside down,
a method in which a protruding electrode (bump) 14a formed
on the active surface of the IC chip 14 is connected to the

30 antenna coil 26 through an anisotropic conductive adhesive

layer 40 by face down bonding. The anisotropic conductive




resin, Au, Ni, Al, Sn, or particles obtained by subjecting the surface of

.nhonconductive particles, hollow particles, or foil pieces to conductivity

treatnent (physical or chemcal treatnent using Au, Ni, A, or Sn) can be

-used. These 20 conductive particles may be di spersed in the adhesive resin

Cin a state such that they have a surface nonconductivity-treated with an
organi ¢ substance or the like. In nounting of the IC chip 14, when the IC
chip 14 is pressed and heated, the noﬁ%onductivity-treated | ayer on the

surface 25 of, t ngncaondycti vity-trea particles hreaks and the
conduct or saurhfeasglgfel gag’)%ﬁoggdl,s (gnr%ia P%gégﬁd%(f oYt ipcaaﬁtlcgbef?nga&tspgr‘fsﬁgt ween

the 1 C chi prl4naadnklevantesna, pahtieesn 28ch e S@AdNRE ivesiy ok yPravi ded
for encapsulating the IC 30 chip 14 is introduced so as to encapsul ate the

| C chip 14 thsurthegknmssiss gduylesttiyeg -substrate 19. As the sealing resin
15, an 13 epoxy, silicon, or phenolic thernosetting resin can be used.
For suppressing a stress on the IC chip 14 due to volune shrinkage caused

by the thernoset hisnghkeaghtfive arss 8! £ MBURY 128l s@fc roblild Bonalighk oW
particles, or foil pieces, or a conposite 5 thereof IS dispersed in the

seal i ng residhebiveTRayeir] K8, a Hiohgbey parericlles e .ar. ,f @i bopiyeceshased has a
size or particle sizigand a nifi ropriately adjusted for

ng ratio a

suppr essi ng ©°a"st FeB§ ﬁﬁgﬁa By %Hg?ﬁﬁﬁﬁ%.r 1 & AFORCi F§SpPat 89EB i s
provi ded ongthe gea 1@911&%§'1@—%§t§ai%§1et_9tgegﬁ_é theshC ghip 10 14 before
the sealing resin 15 is cured. In the reinforcing plate 16 used here, a
mat eri al hawrydona tviidkessylranenessi of p@DPs tordesspbhaacslonsteil &abl e.
h
%_? 10 polymethyl acrylate, polymethyl methacrylate, polyethyl

- acrylate, polyethylmethacrylate, vinyl acetate, orpolyvinyl

alcohol; apolycarbonate resin; or an epoxy resin, or amixture

or composite thereof can be used.

15 As the conductive particles dispersed in the adhesive
resin, Au, Ni, Al, Sn, or particles obtained by subjecting
the surface of nonconductive particles, hollow particles, or
foil pieces to conductivity treatment (physical or chemical
treatment using Au, Ni, Al, or Sn) can be used. These

20 conductive particles may be dispersed in the adhesive resin

( ? in a state such that they have a surface
nonconductivity-treatedwithanorganic substance or the like.
In mounting of the IC chip 14, when the IC chip 14 is pressed
and heated, the nonconductivity-treated layer on the surface

25 of the nonconductivity-treated particles breaks and the
conductor surface is exposed, creating an electrical

connection between the IC chip 14 and the antenna pattern 26.

The sealing resin 15 provided for encapsulating the IC
30  chipl4isintroducedsoas toencapsulate the ICchip 14 mounted

on the insulating substrate 19. As the sealing resin 15, an




Vi ckers hardness is determ ned in accordance with the 15 neasurenent nethod
-described in JI S Z2244, and a Vickers hardness tester specified ‘

inJI S-B7725 is used. Wth respect to the formand size of the reinforcing
pl ate 16, one having a circular formor substantially circular form having
a dianeter equal to or larger than the I ongest length of the 20 IC chip 14
is used. Exanples of materials having g Vi ckers C hardness of 200 to |ess
t han 580 i ncl ude nonferrous netal ?lals such as Cu-Sn-P, N -Cu-Zn,

and Cu- Be- Mydsqr, F§1ll@bﬁke$r %lﬂe%l%tﬁﬁéﬁhése‘éﬁfﬁf%ﬂ gg n BY i Jeq and

Ni-Mb-Cu; nickel-iron afloy materials, such
tltanlun}nﬂbﬂﬂhypnnsﬂxnmhe$sessauth&d@chaps4dnmho&@luﬁ@S&&énm%ﬁ£01
SUS316, SUSGSleﬁQSLSSO SUS430, and SUS420; and carbon steel, such as SK
mat eri al s, CANE ¥rFQFstH8§Wﬁ§etFﬁPgh%?a?ﬁiﬁ%véﬂfﬁﬁ%ﬂﬁé§§téﬁﬂéﬂn@é by

subj ecting ¢hHq -aboye ) 10RE €Al Qs hermal, Eﬁte%rét gggagqgg%ﬁiﬁgl;g};he

reinforcing 30 plate 16 uSed nmay hdve a £h ness of
prefera@lyth&&em&oﬁsnﬂﬁepeaeéd ﬁﬁrtnétﬁéwaﬂ@gar@ﬁiﬂ Tewvi ngearthiekness 14
which falls in the range specified in I SO standard, it is desired that the
upper | i mi £ OFhRAFRi Ekfigs OB HHePEBFAF TS at%lZG.LG)I‘l pargécaeor | ess.

5 The seal i el r.OV on _the.l C nounted
portion on ?%g ﬁgézﬁgﬁﬁ¥%§i£%g? gglgkgﬁﬁecféPTIEU Orprgfgsgéﬁﬁrlsed of
the above- destiebedcaatedi BYsshrifieadé. chie k4 in¥ odicSpesedaket weenst he two

reinforcing plates 16, 18 and hence inproved in resistance to bendi ng due
to an 10 eRFeVASESf oRcEhe ssrahimg 198 ime[lisabP| &8 ytofcavrr t@ecdfdchdpcan

( 10 14 before the sealing resin 15 is cured.

In the reinforcing plate 16 used here, amaterial having
a Vickers hardness of 200 to less than 580 is suitable. The
Vickers hardness is determined in accordance with the

15 measurement method described in JIS-Z2244, and a Vickers
hardness tester spécified in JIS-B7725 is used. With respect
to the form and size of the reinforcing plate 16, one having
a circular form or substantially circular form having a
diameter equal to or larger than the longest length of the

20 IC chip 14 is used. Examples of materials having a Vickers

( . hardness of 200 to less than 580 include nonferrous metal
materials, such as Cu-Sn-P, Ni-Cu-Zn, and Cu-Be-Ni-Co-Fe;
nickel alloy materials, such as Ni-Co, Ni-Cr, and Ni-Mo-Cu;
nickel-iron alloy materials, such as Ni-Fe;

25 titanium-molybdenum-stainless steel materials, such as
SUs304, sUs301, sUS316, SUS631, ASL350, SUS430, and SUS420;
and carbon steel, such as SK materials, and materials having
further improved hardness obtained by subjecting the above
material to thermal treatment can be used. The reinforcing

30  plate 16 used may have a thickness of 30 um or more, preferably

50 pm or more, and, for obtaining a card having a thickness




be secured. Next, the structure of the core layer 12 in the present
.invention is described. The core layer 12 has the IC nodule 15 11 shown in
FIG 5 disposed therein, and has a lam nate of a plurality of sheet
materials having the 1 C nodule 11 di sposed therebetween. Exanpl es of
structures of the core layer 12 prior to formng (prior to hot-press) are
shown in FIG. 6 to 8 20 An IC card A shown in FIG 6 is an exanple in
which the core layer 12 includes a pdit of outer core sheets Si, $S4 and a

pai r of inpes caxL SNeRtRe $AngSdpeldis i LN 18618 anFSAl is@iéaeéﬁ!kgae“t to
the IC nodule 11 on the side of the 25 I C non-nounted surface, and the

i nner cor etbhéethsS3pperatimicent theothhekh€sauodukbe Ik iorfdhei g} deaeé the 1C
nount ed surface. The outer core sheet Si is stacked on the inner core
sheet S2, 14ndst ABOoHMePrcoPESsheet S4 is stacked on the inner core sheet
S3. 30 The inner core sheets S2, S3 have, respectively, through 15 holes
S2c, S3b provided in portions corresponding to the respective chip nounted
portions of the TEenoshilimd tesThel7 tAndoughniokesnSasl at38h sapeot onag@d so
that they are larger than _the individual outer dianmeters of the sealing
resins 15, O.“L?“-}Beaﬁ‘a FePmEeE FHG-Rmtes the, 1€gnprowpaREeEnsuREaFE eHunt ed

portion . pheritnd &u DYl oldor itk JHER LN J NI SAIG, SlIGEL S, 521 5 S8 are
i ndi vidual 'y stac edf%n tahe 81% Ul'e %% the ‘{%:rci)eusg% l%ongma%erlals'
: The IC chip 14 is disposed between the two reinforcing plates
16, 18 and hence improved in resistance to bending due to an
(ﬁ? 10 external force, so that the reliability of the IC card 10 can

be secured.

Next, the structure of the core layer 12 in the present
invention is described. The core layer 12 has the IC module
15 11 shown in FIG. 5 disposed therein, and has a laminate of
aplurality of sheetmaterials having the ICmodule 11 disposed
therebetween. Examples of structures of the core layer 12
prior to forming (prior to hot-press) are shown in FIGs. 6

to 8.

20

{J? An IC card 10A shown in FIG. 6 is an example in which

the core layer 12 includes a pair of outer core sheets S1,

S4 and a pair of inner core sheets 852, S3. The inner core
sheet S2 is adjacent to the IC module 11 on the side of the
25 ICnon-mounted surface, and the inner core sheet $3 is adjacent
to the IC module 11 on the side of the IC mounted surface.
The outer core sheet 31 is stacked on the inner core sheet

S2, and the outer core sheet S4 is stacked on the inner core

sheet S§3.
30

The innex core sheets S2, S3 have, respectively, through




S3b contains therein the I1C chip 14, the sealing resin 15, and the

. reinforcing plate 16 and the through hole S2c contains 10 therein the

'sealing resin 17 and the reinforcing plate 18 (see FIG 6). In the present
enbodi ment, the sumA (= B + C of a height B (gn) of the through hole S3b
and a height C (gm of the through 15 hole S2c is set to be, as shown in
FIG 5, inthe range of (Bl + ) 30mwherein Bl (gm represents a prof
ection height of the I C nounted por'tijoﬁﬁ on the I C nounted surface of the

1l e bha oo GOR) pemegRaTL5 BBkol st Lon Detahl gl (LPgLC munt o

portion on t non- Nou urface o? &n the sum

A of the hekghtstabet BRiphhoUgRebObEEL BSR: 0 52nd Std J@RI1 L han t hgesum of
the projection heights Bl, d of the IC nodule 11, an enpty region in

whi ch t he EEraRBghthal €5 Sgent$Hn are formedsrat et tiheyf areddingen hbathr ough
hole to ca .a.step. _This step is fille ith a nolten resin _which flows
fromthe pgfli%pﬁrgcrl%/\tu u??%g?‘f%eer. ﬁioa- (§&§. © o%ﬁaﬁe%lﬁé‘%&e&l% acésporti on
above the laﬁdfﬂéliﬁhtf%(icﬁ%@;bﬁ\té§19[Q‘Ggfﬂcﬁﬁiﬁéd)éﬂtﬁé%@ﬂélﬂq%@ﬁ@&iwus
inmproving the flatness of the card 30 surface. In addition, when the sumA
of the hei-ghtthefI¢ medully dighahdl, esh&8bthS2mriesr sadd shekettansehes3um of

th f ecti 6. hei.ghts. Bl f the IC. npdyle 11, the IC ted
port 1o pRSFaRd g T RESFPOGh hOIE PORie d lo BB tiealenshaer
material s g§BCKEFLQINS hensSt &t A Y tc%ripbbiz;heghlengeggggggreéﬁﬁ gt - press

and spread to absorb the step, so that the card 5 sur portion above the
| C nount edapdrtthiconeisfpreveaipde tfer bfnand the through hole $2¢ contains

(._ 10 therein the sealing resin 17 and the reinforcing plate 18 (see

FIG. 6).

In the present embodiment, the sumA (=B + C) of a height

B (um) of the through hole $3b and a height C (um) of the through

15 hole S2c is set to be, as shown in FIG. 5, in the range of
(Bl + Cl) =30 pmwherein Bl (um) represents a projection height

of the IC mounted portion on the IC mounted surface of the

IC module 11, and Cl (Mm) represents a projection height of

the IC mounted portion on the IC non-mounted surface of the

20 IC module 11.

When the sum A of the heights of the through holes $3b,

S2c is larger than the sum of the projection heights B1l, C1

of the IC module 11, an empty region in which the IC mounted

25 portionisnot contained is formed in the through hole to cause

a step. This step is filled with a molten resin which flows

from the periphery during the hot-press, so that the card

surface portion above the ICmounted portion is prevented from
becoming uneven, thus improving the flatness of the card

80 surface. In addition, when the sum A of the heights of the

throughholes $3b, S2c is smaller than the sumof the projection




becom ng uneven, thus inproving the flatness of the card surface. On the
.other hand, when the difference between the sum 10 A of the heights of the
t hrough hol es S3b, S2c and the sum of the projection heights (Bl + d) is
| arger than 30 m the step caused in this case is not absorbed
satisfactorily during the hot-press step and eventually causes the card
surface to be uneven, so that favorable printing properties cannot be 15
obt ai ned. Wen the core layer 12 is c igured so as to neet the above

[ ' [ ft [ tt A th t
e S S R L D e e )

surface onpwbiebtting fevnidie: tErohedt hebe iy FEILepN Hed ivHY auedtin
flatness, so that no spacing |loss is caused between the rewite sheet 25

and a pri ReitR§LRéadStaRkSAnaRi Hee | It ssinme litens byubeasdnigsfluciogy
printing pt rties. 25 1t.1 I referred that the sum f the heights
of the t nEBagH Feraesad SBrPeudd =Es8ab tht Shanr ot dheorightp (Bl +
d) - 20 . bArfach gord{ilin b8 thelfe MouhReliber€asei sthtevdd@tdessmof the
card surface is further inproved, so that very 30 favorable printing
properti esbacphingsprevene thesramproeistiebthe Phatmasheobbthenedrdl7
Further, when_.the height B of the through hole S3b is in the range of B

30 m and tﬁgrﬁ%Faht C of the through hole S2c is in the range of C 30 m
‘further favorable effect

On the other hand, when the difference between the sum

{j? 10 A of the heights of the through holes S3b, S2c¢ and the sum
of the projection heights (Bl + C1) is larger than 30 um, the

step caused in this case is not absorbed satisfactorily during

the hot-press step and eventually causes the card surface to

be uneven, so that favorable printing properties cannot be

15 obtained.

When the core layer 12 is configured so as to meet the
above requirement, not only can deformation of the printed
patterns on the outer sheets 21, 22 in the IC mounted portion

20 be suppressed, but also the card surface on which the rewrite
(.? sheet 25 is formed can be improved in flatness, so that no
spacing loss is caused between the rewrite sheet 25 and a
printing head, thus making it possible to secure satisfactory
printing properties.
25 '

It is meore preferred thatrthe sum A of the heights of
the throughholes S3b, S2cissetsoas tosatisfyarelationship
(Bl + C1) — 20 pm = A < (Bl + C1) + 10 pm. 1In this case, the
flatness of the card surface is further improved, so that very

30 favorableprintingpropertieswithrespecttotherewritesheet

25 can be obtained.




5 can be obtained. Wien the heights B, C of the through holes S3b, S2c are
.respectively larger than the projection heights Bl, C of the |1C nodule
11, an enpty region in which the IC nounted portion 10 is not contained is
present in the through hole. This region is filled with a nolten resin
which flows fromthe periphery during the hot-press, so that the card
surface portion above the |IC nounted rtion is prevented from becom ng
uneven, thus inproving the flatness of " the card surface. In addition, when
15 the heights B, C of the through holes S3b, S2c are respectively snaller
than the projection heights Bl, d of the IC nodule 11, the |IC nounted
portion projecti Rgrthem,t hbethtloaidleindite B bdr hheatstepgh dndl. 4 IsSksheet
material s stacked on the step are nolten by heating during the hot-press
‘and spread o thEs5RBI20°EhBlstepd Kb anshtthshdradaht Surcifaddepshrovghabove

the IC nou Ltion. i eyen fr beconi ng upeven,. {hus i nproving
the flat ngltgggo%?f?ﬁtg’ lcrgFClcff%sngr %%8%%73%31% hél'rrtﬁ%ﬁd,amre%‘}ai%gifgf erence
bet weendt heahebghthbt25nBdaf the through hole S3b and the projection height

Bl and .the difference between the height C of the through hole S2c and
the projection height Cl1 are individually larger than 30 m the step

caused in this c i t . rbe ti toril ur.i t hot - press
ctep and even ualen e s ERISATE 35 0 MM bRl s Thal
- favorabl e pespeicr@vRl9pEstdes thaantiod phejelttaioreleidBts Bie beigghtnB of the
t hrough hole S3b and the height C of the through hole S2c can be determ ned
from respé@ﬂnQQy%@ 11, an empty region in which the IC mounted portion

(m- 10 is not contained is present in the through hole. This region
is filled with a molten resin which flows from the periphery
during the hot-press, so that the card surface portion above
the IC mounted portion is prevented frombecoming uneven, thus
improving the flatness of the card surface. Inaddition, when

15 the heights B, C of the through holes $3b, S2c are respectively
smaller than the projection heights Bl, Cl of the IC module
11, the IC mounted portion projecting from the through hole
forms a step, and the sheet materials stacked on the step are
molten by heating during the hot-press and spread to absorb

20  the step, so that the card surface portion above the IC mounted

‘{5 portion is prevented from becoming uneven, thus improving the

flatness of the card surface.

On the other hand, when thedifference between the height

25 B of the through hole $3b and the projection height Bl and

the difference between the height C of the through hole SZc

and the projection height Cl are individually larger than 30

Mm, the step caused in this case is not absorbed satisfactorily
during the hot-press step and eventually causes the card

30 surface to be uneven, so that favorable printing properties

cannot be obtained.




t he sheet thickness of the inner core sheet S3 and the inner 5 core sheet

. S2, in which these through holes are forned. Wen the I C non-nounted
surface of the IC nodule 11 is reinforced by neither an sealing resin nor
a reinforcing plate, the inner core sheet adjacent to the |IC non-nounted
surface 10 has no through hole. That is, when C is 0, Cis 0. The
structure of the core layer 12 is not |limted to the structure shown in
FIG 6. For exanple, an IC card 10B dfown in FIG 7 has a structure as an
exanpl e in which an outer 15 sheet 21 is stacked w thout an outer core
sheet directly on an inner core sheet S3 stacked on the IC nounted surface

of the | Crodul eThantkidier $t bEctHeetRtbaEht Hale tIB1S P@ Rhel BeShil 8r to
the structure exanple shown in FIG 6. The IC card 10B is constructed so

that the s¥mtROEhFABIRLIUIR §26fcatrh@et%¢ba@muz@drf@10@~s B3tpesSREvedymed in
th the C f ot t hei ghts (Bl
7)ot R SRE D PR ARl Sy e R LIELLISL SR PR SRR (B

+CI) of theé portions

(BB + &Ye sBOet S25 N dhEcwthessbatlrothe ﬁ@:{@sl@y@rféﬁn@a an | C card
1OC shown in FIG 8 has a structure in which a hole Sob is formed in an

outer core sheet S4 stacked on the I C nobunted surface of the IC nodule 11

so that the hol Sob |s ned with hr ough hole S3b i.n the.inner
core sheet S3 a ace gbtlﬁen P Eut cﬁ c'sef'lé’cérltt Hhaorpyd & fd L8me form

“as that Ofréi}?féftﬁékﬂlgﬁ? néieﬂh@r%bseamgngtfé&tﬂ%@r hrfetlmz%&%% ﬁiégesat' sfies
t he above 19 fornula, i.e., a relationship A 30 gm
the inner core sheet adjacent to the IC non~mounted surface

( --1¢ has no through hole. ‘That is, when C1 is 0, C is 0.

The structure of the core layer 12 is not limited to
the structure shown in FIG. 6. For example, an IC card 10B
shown in FIG. 7 has a structure as an example in which an outer

‘15 sheet 21 is stacked without an outer core sheet directly on
an inner core sheet 53 stacked on the IC mounted surface of
the ICmodule, andthe structure other thanthispointissimilar
to the structure example shown in FIG. 6. The IC card 10B
is constructed so that the sum & of the heights of the through

20 holes S3b, S2c formed in the inner core sheets $3, S2 and the

- sumof theprojectionheights (B1+C1l) of the ICmountedportions
of the IC module 11 satisfy a relationship A = (Bl + Ci) +
30 Hm.

25 On the other hand, the core layer 12 of an IC card 10C
shown in FIG. 8 has a structure in which a hole S$4b is formed
in an outer core sheet $4 stacked on the IC mounted surface
of the IC module 11 so that the hole S4b is aligned with the
through hole S3b in the inner core sheet $3 adjacent to the

30 outer core sheet S4 and has the same formas that of fhe through

hole S3b. The structure in this case also satisfies the above




In this case, the height B of the through hole on the side of the IC

. mounted surface of the I C nodule 11 corresponds to the sum of the hei ght
of the through hole S3b in the inner 5 core sheet S3 and the height of the
t hrough hole S4b in the outer core sheet S4. The structure of the core
layer 12 is not linmted to the above exanples and, for exanple, the inner
core sheet 10 stacked on the I C nount surface and/or the I C non-nounted
surface of the IC nodule 11 may be conprised of a lamnate of a plurality
of sheet matgfhaks. i!o t epabty ;Of 1hgthr in which
t he 1 C nount ed gortloﬁ |2i§§%%§$ﬁgﬁﬁﬁf2 %eté%ﬁi%ed Phg gﬁipﬁlckness

of the shedn Whiertape, UbeimeibhthBtde the duglouybl émlw erf dzmréedldés t he
core sheets . S1, S4 constituting the

h dt t
core | ayer SE2RE HECHOUBHER SHECOPOaT TSl RITELE Hel sResHaRdsesPn havi ng
a crystal |l itRiet ¥u@Sot OMh£0h &8g1ot %Prtﬂ§s§1ﬂlﬁry%%qe Ay Iy /%(E)lr% ﬁﬁh!e!:”e

thernoplastic ( resin having a crystallinity as low as ess,

speci fi%al kpre ahsehgﬁ?e amat ethieahediha nénthystiatdugie Haelsd IB4e indthe a

copol yner PETC% tereghthallc aci d, cycl ohexanedi net hanol, and

et hyl ene gP§5 gheafl8§toP4t he copol yner and pol ycarbonate 25 (PC) : a
copol yner of terephthallc acid, isophthalic acid, and ethylene glycol; an
acrylonitriIe-butadiene-styrene copol yner resin; a polystyrene resin; a
pol yacr yI oni tri | Bhe refsiuc tar al§y vty lcoalec Qlaglerr 91 s AopOh yABEBY| t@cryl ate,
resin; g neth%l nmet hacryl ate resin; a vinyl acetate resin; or 30 a

pol ycar bonP8 #RSYH, e¥mBles x2Rfe FRABredfnhe, beh@sbnepocore sheet

( 10 stacked on the IC mounted surface and/or the IC non-mounted
| surface of the IC module 11 may be comprised of a laminate

of a plurality of sheet materials. 1In this case, the height

of the throughheles inwhichthe ICmountedportionis contained

is determined by the total thickness of the sheet materials

15  in which the through holes are formed.

As the inner core sheets 52, S3 and the outer core sheets
51, S4 constituting the core layer 12, those comprised of a
crystalline{thermoplastic resin havinga crystallinity as low

20 as 5 % or less are used. As the crystalline thermoplastic

T

ey,

resinhavingacrystallinityaslowas5%orless, specifically,
a singlematerial of a noncrystalline resin, e.qg., a copolymer
(PETG) of terephthalic acid, cyclohexanedimethanol, and
ethylene glycol; an alloy of the copolymer and polycarbonate
25 (PC) ; a copolymer of terephthalic acid, isophthalic acid, and
ethylene glycol; an acrylonitrile-butadiene-styrene
copolymer resin; a polystyrene resin; a polyacrylonitrile
resin; apolyvinyl alcohol resin; a polymethyl acrylate resin;
a polymethyl methacrylate resin; a vinyl acetate resin; or

30 a polycarbonate resin, or a mixture thereof can be used.




When thernopl astic resins having largely different processing tenperatures
.or fluidity are used in the sheets, formng of the sheets is difficult,
and therefore, it is desired that the sane resin material is used in the
sheets. When 5 thernoplastic resins having a processing tenperature or
fluidity suitable for the form ng of the sheets are used as constituent
materials for the sheets, a material having a ratio of PETG PC=5: 5to
3: 7is used in the two or nore sheet terials (e.g., inner core sheets
52, S3) having thgehCebdnbeilldeopaseds Advihg' shehue td iERURARKI NG 11
p055|ble to suppress deterioration o e prlnt ng propertie ue to the
card defomnateealnguﬁeﬂpbyaaukaskofﬁfﬂdﬁﬂ;hgahrbeﬁséaan@&jmeahéekﬁrther
it is desired that all the sheet materials constituting the core |ayer 12
are indi vi fREM-PISENTE §BEEE 18 FhEBETwIL havﬂﬁélerﬂ%enaﬁ &s dﬁSPEﬁr@ PC =
5:5 to 3:7.,lhe r S (o] rat en. g Lng . hydr ogen
chl ori de, mﬁ%@h%ﬁg %%ﬁ%l ere% bggggﬁ ag ?SaﬁPeg |%§fnera %rs an the
envi ronﬁrentthlelﬂmbbﬁatsbEbn&bsdh%pna@hnfgoé ﬁQoE:BQsh!ﬁ%dté@@le@étuf@ebﬁfOre t he
use of the above-nmentioned resins facilitates waste di sposal and mekes it
possi bl e t 1UEgheY %uwé@ﬂal@nf%éﬂmfpmnmnpf Nlﬁﬁjmfét%lait&wﬁ@dcaystal li ne
resin

h |
sheet prep Dggt§.£8g}ltm%§'_ rrisz-;[lesas?a Peﬁ g:ncré/ %ﬁrlégﬁ&?tvr]ﬁ]sq%ﬁaﬁé?hOd can

- noncrystal 'r'ne Tesrn
be used. b@rdTer ,PC|=Fl5t. Be:d /Wy G.fs)ﬁﬁe’ﬁ 1h 'ﬁﬁep@r}d@.%tzr@frer@ﬁéé‘t ﬁét@?@&b@r

resin, an additive and a substance, such as a polyne may be added in an
anount of 56-% }HMFglﬂrﬁ)fﬁh@@E%SZprSéﬂérmrthe I£5ﬂ€%lﬂ§ﬁ edghposed| ess.
( - 10 therebetween, thus making it possible to suppress

deterioration of the printing properties due to the card

deformationcausedbyalackoftheheatresistance,andfurther,
it is desired that all the sheet materials constituting the
core layer 12 are individually comprised of a material having

15 & ratio of PETG:PC = 5:5 to 3:7.

These resins do not generate halogen gas including
hydrogen chloride, which is considered to largely affect
incinerators and the environment in the thermal disposal for

- 20 the used resins. Therefore, the use of the above-mentioned

" resins facilitates waste disposal and makes it possible to

lower a load on the environment.

A double-sided noncrystalline sheet prepared from,
25 instead of the noncrystalline resin, a noncrystalline resin
a_:nd a crystalline resin by a co—extrusion method can be used.
Further, in the low crystalline polyester resin or another
resin, an additive and a substance, such as a polymer, may
be added in an amount of 50 % by weight or less, preferably
30 15 % by weight or less.




21 On the other hand, as a resin usable in the outer sheets 21, 22, a
.single material, e.g., polyimde; polyester, such as polyester,

pol yet hyl ene terephthal ate, or polyethylene naphthalate; polyolefin, such
as propyl ene; cellulose, such 5 as cellulose triacetate or cellul ose

di acetate;a vinyl resin, such as an acrylonitrile-butadiene-styrene resin,
an acrylonitrile-styrene resin, polygi rene, polyacrylonitrile,

pol yrmet hyl acryl ate, pol ynethyl netha zglate, pol yet hyl acryl ate,

pol yet hyl ”Ethacéﬂhﬁﬁ§otﬁbgﬁl1ﬁf?5?%§re@&npgggﬂigﬁhlége%hﬁggpghe8£s

pol ycarbonate, or a m xture thereof can be used, ‘"and, for inproving the
bondi ng by2hpt2held isigglanmadbesave elqygprpdmyiheiaddidlivenalely §gered. In
t he adhesive Iaxer additionallé formed, a single 15 nmaterial, e.g., a
pol yest er #2sPAlYasSpeFyuPethghBYiesenteserpshadater psl poteehankeresin; a

vinyl resip, a jtrile-butadiene-styrene resin, a
acrylonit r?‘?%ﬁgl%%%?]ee &%%ﬂﬁ%lyépgﬂy'stsbl ‘. zln%,g Fgocf%n%er@?brﬁetqr iulléJ ,Se’p%lllglﬁet hyl
acryl atie, pokypuruhylsentt heesyded 6r dealiaidyd d20cacs vk atey 1Mol ¥&s hy!

met hacryl ate, vinyl acetate,.or.folyviny[ al cohol ; a pol ycarbonate resin;
or an epox§t¢esis, apragryd seireilerbebapbeneesthveref reahnbeamsed. Next,

the rewit . 29. provided on _one surface (upper .25 surface as viewed
R G e 5T o e f EofiRe B A (e s gty ot e e
rew i tabl esewrday e stsplave! aysTymangy 8 mEEh AL 00T BT PN AL made by
scanning a printing head on the rewite sheet 25, and the rewite sheet 25
is, for exmgilte appékeithibmatdadnvisite Heybensithites aeolwvivgyl ayer .
(?; 10 alcohol; or'polycarbonate, or a mixture thereof can be used,

and, for improving the bonding by hot melting, an adhesive

layer may be additionally formed.

In the adhesive layer additionally formed, a single

15  material, e.g., a polyester resin; a polyurethane resin; a
polyester polyurethane resin; a vinyl resin, such as an

acrylonitrile-butadiene-styrene resin, an

acrylonitrile-styreneresin, polystyrene, polyacrylonitrile,
polymethyl acrylate, polymethyl methacrylate, polyethyl

20 acrylate, polyethylmethacrylate, vinyl acetate, orpolyvinyl

{if alcohol;apolycarbonaferesin;orane@oxyresin,oranﬁxture

or composite therecf can be used.

Next,therewritesheet25providedononesurface(upper
25 surface as viewed in FIGs. 1 and 6 to 8) of the IC card 10
is formed as a rewritablerewritable display layer, and a
printing operation is made by scanning a printing head on the
rewrite sheet 25, and the rewrite sheet 25 is, for example,
a rewritablerewritable heat-~sensitive recording layer.
30

The heat—-sensitive recording layer can be selected from




30 The heat-sensitive recording |ayer can be selected from22 a

. pol ynmer /| ow nol ecul e-type heat-sensitive recording |ayer which reversibly
changes from an opaque |ayer to a transparent |ayer depending on the
change in the crystal state of the organic | ow nolecul ar substance

di spersed in a resin matrix, and a 5 | euco conpound-type heat-sensitive
recording |layer conprised of a thermally coloring conposition which
utilizes a rewitablerewitable col or?4eaction between an.

el ect ron- dangl i ng. £01 91, Lngy corpound, and an. . el ectron-aceenting, ggpound

di spersed Ima Yestn et x5 e eat- Sensitive T ecor ing aygr can be

formed by ahmehrztémsirm@;,h@xda'ngegq&tdnngnr@iah?fé DiyéReold keasgpkhahtt he
t hi ckness becones about 4 to 20 m As exanpl es of organic | ow nol ecul ar

subst anceslagedidspensdad on the chengesrn) thewcnystsdlsdattgrl thaprgenicti ve
recordin ayer, .there can, be nenti.poned fatty acids,, fatty, acid

eyt et BY a1 £ PR S B RElRE A OREER 8N Yn ¥ it Belehis Bl Pat ed and
unsat ursat egdefiabtdbrfuisi-alhe HELALDOXYE t CvaGLSrdY B} & 86hfrised

pent adecanoi ¢ acid, 20 palmtic acid, heptadecanoic acid, stearic acid,
nonadecanob€ aathdrmataghrolacidg behpnsdétaondwhichnotétigeacad, cerotic
racid, nnntanic.acgg, and,ne#gssic acid, and specific exanples of
unsayurateﬂeV5fF§ EFagrfﬁﬁ 8ec8F8Fcr§€F5}OBIQ?BV@EBC?H; linol eic acid,
sorbi c aci gy capdo8t 88h8kLkRgaehdor THE E@éﬁ%ugé afhdsy fatty acid

derivatives, and alicyclic organic acid are not limted to these, and one
of these oelachrabuaecepting compound dispersedinaresinmatrix. The

{Tﬁ 10 heat-sensitive recording layer can be formed by a printing

-

method, a coating method or the like so that the thickness

becomes about 4 to 20 Mm.

As examples of organic low—molecular substances
15 dispersed in the polymer/low-molecule—type heat-sensitive
recording layer, there can be mentioned fatty acids, fatty
acid derivatives, and alicyclic organic acids, more
specifically, saturated and unsaturated fatty acids and
dicarboxylic acids, myristic acid, pentadecanoic acid,

20 palmiticacid, heptadecanoicacid, stearicacid, nonadecanoic

g

(. acid, arachic acid, behenic acid, lignoceric acid, cerotic
acid, montanic acid, andmelissic acid, and specific examples
of unsaturated fatty acids include cleic acid, elaidic acid,
liholeic acid, sorbic acid, and stearolic acid. The fatty

25 acids, fatty acid derivatives, and alicyclic organic acids
are not limited to these, and one of these or a mixture of

two or more of these can be used.

As the resinmatrix to be used, a single material, e.g.,
30 an acrylic resin, an urethane resin, a polyester resin, a

celliulose acetate resin, a nitrocellulose resin, a vinyl




two or nore of these can be used. As the resin matrix to be used, a single
. material, e.g. , 30 an acrylic resin, an urethane resin, a polyester
resin, a cellulose acetate resin, a nitrocellulose resin, a vinyl 23
chloride resin, or a vinyl acetate resin, or a mxture or copolyner

t hereof may be used. In addition, for controlling the range of
tenperatures at which the rewitable sat-sensitive recordi ng portion
beconmes transparent, a 5 plasticizer f the resin, a high-boiling point

sol vent or ik be_.add L n f. 0.1t 9 rts by

wei ght, baggggg%hkhge%g?ghgrog ?gg&geggﬁﬁﬁg%r%fglﬁdr%ﬁeg,%9§§$@%n8?oving
the rewitabpelhmat- sieastdf vy Beokskdg ol kbantibA, rest shares1lengepeat ed
printing and erasing, a curing agent, 10 a crosslinking agent or the like
sui t abl e fbRet KreEedPhekSMBRARLRTES0SS! MWhKkichg the thR¥ri&sbaematri x can be

added in a D .0. 5 .o parts. ight. based on he_wei ght of
the resin ﬁ%?g?ggkfggénetﬁ%gg%ﬁépgh ﬁ%%l?%eggggggscgﬁ58338??9%e a

heat - sénsi pLystiecaedi Agr| BYLIr&aih bes T dthd 1 10MA doherd bl engober i NG
conposition, which utilizes a rewitable color reaction between the |euco

conpound ahdet hékeofer bevaddpd nit amdreeust mf dgdnttodi2¥pér pedtisnbyhe resin
matrix, by a.printing 20 nethod,..a coati met hod or the |jke so that the
t hi ckness W%%%%%Esﬁgggétoﬁ-Y%?Qﬁ%%éhE %%gﬁﬁ%ﬂ%ﬂﬁ%f‘E@FﬁfﬁéssFBFt gFe
col or| eucor o TR ityethd RelrherBBAE 1o AN driske iRRCAL U NS A FYE L tion.
representatively, ones which are generally used in pressure “sensitive
recor di ng papgesisitascedic repoatedpriagemg éighrasing, a curing agent,
(ﬁ. 10 a crosslinking agent or the like suitable for

three-dimensionally crosslinking of the resin matrix can be

added in an amount of 0.5 to 10 % parts by weight, based on

the weight of the resin matrix.

5 On the other hand, the leuco compound-type
heat-sensitive recording layer can be formed from a thermally
coloring composition, which utilizes a rewritable color
reaction between the leuco compound and the color developing
anderasingagentdispersedjjltheresinnétrix,byeaprinting

20 method, a coating method or the like so that the thickness

o

4,

becomes about 4 to 20 pm. As a generally colorless or pale
colorleucocompoundusedintheheat—sensitiverecordinglayef,
representatively, ones which are generally used in pressure
sensitive recording paper, thermal recording paper, light
25 sensitive recording paper, electro-thermo sensitive

recording paper, or thermal transfer paper, i.e., xanthene,
spiropyran, lactone, fluoran, and sultone compounds having
a partial skeleton, such as lactone, sultone, or spiropyran
are used, but there is no particular limitation.

30

Specific éxample of leuco compounds include




25 sensitive recording paper, electro-therno sensitive recordi ng paper, or

. thermal transfer paper, i.e. , xanthene, spiropyran, |actone, fluoran, and
sultone conpounds having a partial skeleton, such as |actone, sultone, or
spiropyran are used, but there is no particular Iimtation. 30 Specific
exanpl e of |euco conpounds include 24 3, 3-bis (p-dinethyl am nophenyl)

- 6-di net hyl am nopht hal i de, 3,3-bis (Q-dinethylaninophenyl)phthalide,

3, 3-bi s(1, 2-di net hyl i ndol e- 3-yl ) - 6-di rfet hyl am nopht hal i de,

3- di et hyl @[@ﬂl@i.@t%ﬂﬁﬂﬁé’tﬂyﬂ&ﬁﬂﬂbfah@ﬁ?@ﬂv65dimeth laminophthalide,
3, 3-bi s(9-et hyl carbazol e- 3-yl -5) -di met hyl am nophthal | de,

3- di net hyl an3rloi & {ph demeyhphambhbpbeap] ) plBtlia ktdyy) am no- 7- chl or of | uor an
3-di et hyl am nao- 6- net =7-ani | i nQf | uor an . ) )

3- pi periydi oggb%ﬁﬁ‘}gﬁ%ﬁ Y b‘F&ﬁ&)?é Y}y 6-dimethylaminophthalide,
3-(n-et hyl 3ng{thd £1id B340 0105 Bz B PYL 7 In@fiy 1 AOFL L an, |

3-di butyl am no- 6- et hyl - 7-ani | 1 nof | uor an,” and ’

3- (n- ethyl 3 N3 tlet s ehyairtof Loyt D) and he- 3 -6y Iret hyd ety 1dnidd dplot ha laige and t hese
may be used individually or in conbination. 15 The col or devel opi ng and
erasi ng ageriinethy mgtRimt dipeRRY +&Er et BIS &N ts protons utilizing the

ef fect of ﬁﬁﬁetﬁyﬁgﬁﬁ?&ﬂvLéﬁ?oP@fPuSP or devel oping effect and col or
ef fect ftor

erasi ng t'he | euco conpound. 1n other words, the col or
~devel opi ng3-adick EASinigh Ageie tiagl HDtdn B e dicrgr oup conprised 20 of a
phenolic h drpxchgroup or a carboxyl group and a basic C group conprised
of an am no R Sarresl att el BroPaxan, ‘
("f; 10 3-(n-ethyl-n-nitrile)amino-6-methyl-7-anilinofluoran,
' 3-dibutylamino-6-methyl-7-anilinofluoran, and
3-(n-ethyl-n-tetrahydrofuryl)amino-6-methyl-7-anilinofluo -

ran, and these may be used individually or in combination.

15 The color developing and erasing agent is a compound
which reversibly emits protons utilizing the effect of heat
‘energy and has both color developing effect and color erasing
effect for the leuco compound. In other words, the color
developingand erasing agent has bothanacidic group comprised

20  of a phenolic hydroxyl group or a carboxyl group and a basic

(‘ group comprised of an amino group, and becomes acidic or basic
due to the change of heat energy to cause the leuco compound
tobe colored or erased. Thebasic groupmay be present either
in the form of a'functional group or in the form of part of

25 thecompound. Examplesof colordevelopinganderasingagents
having any one of a functional group as an acidic group and
a functionrnal group as a basic group for the color developing
and erasing agent include aminobenzoic acid, o—aminobenzoic
acid, 4-amino-3-methylbenzoic acid, 3—amino-4-methylbenzoic

30 acid, 2-amino-5-ethylbenzoic acid, 3-amino-4-butylbenzoic

acid, 4-amino-3-methoxybenzoic acid,




due to the change of heat energy to cause the | euco conpound to be colored
. or erased. The basic group nay be present either in the formof a
functional group or in the formof part of 25 the conpound. Exanpl es of

col or devel opi ng and erasing agents having any one of a functional group
as an acidic group and a functional group as a basic group for the color
devel opi ng and erasi ng agent i nclude,am nobenzoic acid, o-am nobenzoic

acid, 4 -amno- 3 -nethylbenz oi c acid, 3-am no-4-nethylbenzoic 30 acid,
2-am no- 5- ﬁﬁwm@&&w&n%mwaﬁbﬁmmem@hqox%'e%zmc acid,
4- am no- 3- net hoxybenzoi ¢ "aci d, 3- am no- 4- et hoxybenzoi c aci d,

2-am no- 54Hﬂmmndﬁaﬁhrqmqbﬁmn01alaunduyz}amxnuﬂﬁﬂnmnnnbﬂnzhlc acid,
2-am no-2-ni trobenzoic acid, 4-am no-3-nitrobenzoic¢_acid

3- ani no- 44MQN%WQﬂ%§ﬂﬁﬁ¥PQﬁR%PlC3ﬁ%ﬂo§aPW&?P|é &&F&llﬁpﬁﬁﬁﬁéﬁéﬁ%éﬁc acid, 5
2- met hyl - 5580 NAR3) éﬁaﬁjdﬁ%ﬁﬁdbﬂeﬁE&ﬁE qphth0|c acid, nicotinic

acid, isonicotinic met hyl nicotinic ™ acid, and 6- chloronlcotlnlc

acid. Bs QAmﬂﬁwyﬂyﬂﬂﬁmmndmﬁﬁﬂmhofdaﬁnmg agerthiavignimdrasincchgrieup in the
.formof part of a basic conpound, there can be nentioned salts or conplex

salts 10 Gicigl cBAFEHARISaRChE alpRBABPEERhG RS  Lrihiiomietamicxy |
group and %1%°g$8§r'}?a{&§ié699nfﬁo€mfga%f Qup, %Q”Ajc%ﬁ%@p&&?eigﬂﬂﬂ&%ndsa' ts or

conpl ex sdl such as a h roxy enzol ¢

- hydr oxysaldrepling agktt aagdhlg 6 Besic gl:l‘od;p Sphehel #oehi 6fasith Mm@ a base,
such as an aliphatic amne, 15 a phenyl al kyl am ne, or a
triallyl albléyﬁllénﬁ!@iépogﬁéeﬁfh%r € ERBRS é@ntﬁ@PGéeSi)lﬁ%mroWIbﬁhfzﬁsélts

g‘?'. d- 3b kYl 3L NG R da ndb INSOEUBE0T P AR S PG KY! 2% 53HES:
ﬂ groupandaacompoundhavinganaminogroup,andexamplesinclude_
salts or complex salts of an acid, such as a hydroxybenzoic
acid, a hydroxysalicylic acid, a gallic acid, or
bisphenolacetic acld, and a base, such as an aliphatic amine,
15 .a phenylalkylamine, or a triallylalkylamine. Specific
examples include p-hydroxybenzoic acid-alkylamine salts,
p-hydroxybenzoic acid-phenylalkylamine salts,
m—~hydroxybenzoic acid-alkylamine salts, methyl
p—hydroxybenzoate—-alkylamine salts, stearyl
20 p-hydroxybenzoate-alkylamine salts, bisphenolacetic
<i1 acid-alkylamine, andoctylbisphenolacetate—-alkylaminesalts,
and these may be used individually or in combination. The
leuco compound and the celor developing and erasing agent are

not limited to these, and one of these or a mixture of two

25  or more of these can be used.

As the resin matrix, a single resin, e.g., an acrylic
resin, a polyester resin, a polyurethane resin, polvurea,
melamine, polycarbonate, polyamide, polyvinyl pyrrolidone,

30 polyvinyl alcohol, polyvinyl chloride, or polyvinyl butyral,

or a mixture or copolymer thereof may be used. Further, for




m hydr oxybenzoi ¢ aci d-al kyl am ne salts, nethyl

. p- hydr oxybenzoat e- al kyl am ne salts, stearyl 20 p-hydroxybenzoate-al kyl am ne
salts, bisphenol acetic acid-al kyl am ne, and octyl

bi sphenol acet at e-al kyl am ne salts, and these may be used individually or
in conbination. The |euco conpound and the col or devel opi ng and erasing
agent are not limted to these, and o of these or a mxture of two 25
or nore of these can be used. As the resSin matrix, a single resin, e.g., an

acrylic rasiprovdmpthestarr fesirs héa’@%&e!é?E'ﬂéeeré@o%dbng‘)ﬁ&ﬂ'{@@an
mel ami ne, polycarbonate, polyanide, polyvinyl pyrrolidone,” 30 polyvinyl

al cohol , pme,ﬁwsmnqﬂﬂtow@neeamd eyt ymynd abdterad ing ol eurixg agenar,

copolyner t her eof .ma used., Further, for 26 inproving the rewitable
heat - sensi fi \%Orséé&%ﬁlﬁ’ég FHF RS F1e ddikdt Sted s &oFat ed printing and

erasing, aGiHbiong ;ageRtionA 16/ %%6%%@5}1!2%89(%%1’% A28 rl bk P ok a%b%% for

"three-dinmensionally crosslinking of the résin nmatrix can ed in an

anount 6f @dBetioih0afo pactisthyf viei Phto, 1basedants bineﬂmﬁj}wt b@fsetdhanr esin

mat ri x. 5gddl tion, faor further, inpraoving the resistance, an ultraviolet
h

absor ber FnﬁelﬁgFaﬁﬁbéhﬁIﬁ%ﬁ“h&ﬁﬁéﬁﬁblIFPyaﬁF%ﬁlPﬁe fetichusdeduUnd can
be added. 5y, r&glﬁ% Qh@p&%@Qﬁ&gac%roggchﬂqﬁégﬁghggpgkgoggegf nkbe, present

i nvention, ~a mel fing 1Tam nation “press’ cdn be
used. The nenatmgengnhmghlanmpuﬁjhmiuty-aiﬁﬁtfmﬁlﬂdﬁcdmhbﬁboﬁﬁaQﬁhﬁbé for the

card are together di sposed between
added.

(\” : 10

As a method for producing the IC cérd 10 of the present
invention, amelting lamination method by means of a hot-press
can be used. The melting lamination methoﬁ is a method in
which materials for the card are together disposed between
15  mirror plates larger than them and integrated by means of a

hot-melt press. As the mirror plate used in this instance,
anickel-chromiumplated copperplate, a stainless steel plate
having a polish surface, or an aluminum plate having a poliéh
surface can be used. In the melting lamination method,
20  transparent protecting sheets are laminated on both surfaces

of the printed card, and, in this case, the types of the

ey

protecting sheets on the both surfaces may be different,
respectively. Characters or patterns can be printed on 'the
card by a printing method used for conventional paper and
25 plastics, specifically, a known printing method, such as an
offset printingmethod, a screen printing method, or a gravure

printing method.

After the melting lamination, the integrated card
30 material is peeled off themirror plates, and punched out into

a card form by means of single-edged or male-female dies.



15 mirror plates larger than them and integrated by nmeans of a hot-nelt
.press. As the mrror plate used in this instance, a nickel-chrom um pl ated
copperplate, a stainless steel plate having a polish surface, or an

al um num pl ate having .a polish surface can be used. In the nelting

| am nati on nethod, 20 transparent protecting sheets are |am nated on both
surfaces of the printed card, and, inzigis case, the types of the
protecting sheets on the both surfaces y be different, respectively.
Characters or patterns can be printed on the card by a printing nethod
used for conventional paper and 25 plastics, specifically, a known printing
met hod, such as Afteefpsethirg Ahitega nethbdora, Sgémers i Nthagabethed, or a
gravure printing nethod. After _the nelting |am nation, the integrated card

30 mat eri aPTPSTPEATRA OF FRERETANYRP AT &f 88, emhn shcditbeembasseda card
form by meﬂargktakggéﬁéggsfgr% P COASTIRL G N 65 0 ShorhlahOF,BHIERLNG Nt O

a card form genera aracters ar sse € card Ey means of an

enbossef, ‘@ndlt her sabnesed iwtwmect 855 18rén coded o8 igdd i BerUpkBg a
thermal transfer 5 foil, or magnetic information is encoded on magnetic
stripes, apBd.iifdiasierd, # fasial RRFEFalt, = boacedeeonrthad ikiekdsi s
transferre L0l e . cAar Futther, f ,Loprovi.ng .the pattern
print ed |a§£%RF%%9%§§.%gr£§§% %hgést%gv%%ﬁQ'agﬁ%F%ggctfﬁ fﬁ?ﬁ?eiﬁﬁ be
provi ded. thetpetaerf, pkiatepr 0¥iy8kngn]lOeagcontaststincli Po Hbgrsusface of
the card is cut to forma recess, and then an I C chip is enbedded in the
recess usi REOtAATABBISARAE, ca®betrmowl dwhbi Haritheror rky biddpravddhagi ng bot h-
(”: 10 a contact IC chip, the surface of the card is cut to form a
recess, and then an IC chip is embedded in the recess using
an adhesive, so that a combination or h.ybr.id card having both

a non-contact IC and a contact IC can be prepared.

15 Examples
_ Next, Experimental Examples 1 to 36 conducted for
checking the effect of the present inventionwill be described.
InthefollowingExperimentalExamples,anexplanationismade
with reference to specific values, but the present invention

20 is not limited by these values.

In the following Examples, mainly, IC cards having the
structureexamples showninFIGs. 6 to 8 werepreparedas samples
for evaluation wherein the thickness values of and the

25 materials for the sheet materials constituting the core layer
having the IC module disposed therein were changed, and
examinations for evaluation of the printing properties with

respecttotherewritelayer onthecardsurfacewere conducted.

30 Experimental Example 1

An IC card 10A having the structure example shown in




a non-contact | C and a contact |C can be prepared. 15 Exanpl es Next,

. Experinmental Exanples 1 to 36 conducted for checking the effect of the
present invention will be described. In the follow ng Experinental
Exanpl es, an explanation is nade wth reference to specific values, but
the present invention 20 is not limted by these values. In the follow ng
Exanpl es, mainly, |IC cards having the %tructure exanpl es shown in FI.Gs. 6
to 8 were prepared as sanples for ation wherein the thickness val ues

of and thepzg gl gab§e{39£eah§ssgeesmg%e%bel Svapllilyting Lhe core Layer

havi ng the | nDdu e di sposed therein were changed, exam nations for
eval uation of the printing properties with respect to the rewite |ayer on
the card surface were conducted. 30 Experinental Exa Ie 1 An |1 C card 10A
having the structbl e B@hpla? sHoviredwlogll pras mramne ol s sarrpl e

101 ovaluat [ on. {1\ an | Imdle 10, s prode ol s oL ave,

pol yest er polyure ane resi 'on Was app |ng

substrate 49 mﬁmaeeﬁlgoéumt:y@t@yieneompf:e@@ah@;tqfocel;lf@wmmeraet hi ckness of
50 mand dried to form a bonding | ayer having a thickness of 5 m Then, an
al um num ferérhbkapate dretitg adhédsickadssyef abdim anegsidstiedatcapptmed - ont o

Lreat mont 1 BPGHHATFEEF dEVIR Bt U S BArainGi AR, Pt | BTGBy
etching tregi TBs gutisnf @nB1 H@REs 20t eNaver Rald @r Eeﬁﬂﬁ’ﬁrw&@%ﬁﬁlfédlm num
The thickness of the
' ontc the aluminum foil, and then subjected to exposure and
( 10 development treatment to form a resist pattern for antenna
) circuit, followedbyetchingtreatment, thus formingan antenna'
pattern comprised of aluminum. The thickness of the
insulating substrate 19 including the antenna pattern was 60
pm. Next, an IC chip (4 mm X 4 mm) 14 was mounted by face
15 down bonding on the IC mounted portion of the insulating
substrate 19 through an anisotropic conductive layer 40 (see
FIG. 4). Then, epoxy sealing resins 15, 17 are respectively
appliedto the ICmounted surface and the ICnon—-mounted surface
of the insulating substrate 19, and further reinforcingplates
20 16, 18 made of SUS304H (diameter: 7 mm; thickness: 50 m) are
( respectively placed thereon and cured at 100°C to produce an

IC module 11.

For measuring a projection height Bl on the IC mounted
25 surface of the IC module 11 prepared and a projection height
Cl on the IC non-mounted surface, the thickness of the whole
module at the IC mounted portion was measured (30 specimens),
and then the sealing resin on the IC non-mounted surface of
the module was removed by means of a cutter and a projection

30 height on the IC mounted surface was measured. In the

measurement of the thickness, a digital micrometer,




insul ating substrate 19 including the antenna pattern was 60 m Next, an
.1Cchip (4 Mmx 4 mm 14 was nounted by face 15 down bonding on the IC
nount-ed portion of the insulating substrate 19 through an ani sotropic
conductive | ayer 40 (see FIG 4) . Then, epoxy sealing resins 15, 17 are
respectively applied to the IC nmounted surface and the I C non-nounted
surface of the insulating substrate 199 and further reinforcing plates 20
16, 18 nmade of SUS304H (dianmeter: 7 mi~thickness: 50;4n) are respectively

pl aced t henRem anRd GdEes &t QQ%, f d Fo asuring
a projection height B? on tﬁ%'l Egﬁ%fgggqggﬁgﬁf$§éggbwggHéﬁ?%in%gg?e 11

pr epar ed amgsalgsojodctthenmeegisgiteme@it ammet Be EGlhowsnount ed surface, the

t hi ckness of the whole nodule at the I C nounted portion was neasured (30
speci mens) °, Thafkresencf nehedql Pagutesth Bh moentest nomr kbemt 46 & uif ace of

t he nodul e f tter .and a projection hei ght on
the IC nnun?ggréﬁg?%ﬁgla%% a:%fe%s f¢:#é&§i£he§§ﬁgéﬁgﬁt of ?ﬁg %%ickness,
- a digitdl m cpospéeriorhe gl ert ok ert anch-s@luhtia M L0 Gayparat i on,
was used. The results of the neasurenment are as follows. Thickness of
whol e nodul e at |1 C nounted portion: 450 m Projection height Bl on IC

nmount ed surface: 0 5 Lect | i d _on |1 C non:npunt ed surface:
100 gm (2) Then,(ggc%gghfa?egggé &égggrg%d@%% %@Pé%ﬁ?é@%? LSt Pher core
'sheets S2, S3 andsaldmdr cene: sheeits S, SSAORSIHdAHII® aheats sayer 12
wherein the outer core sheets 10 were individually disposed as outer

| ayers, a ﬁéﬁ@?%%ﬁ core layer 12 wherein the outer core sheets
( 10 were individually disposedasouter layers, a PET-G {(copolymer

of terephthalic acid, cyclohexanedimethanol, and ethylene
glycol) sheet having incorporated thereinto commercially

available white filler (titanium oxide) was prepared. The

inner core sheet 83 adjacent to the IC mounted surface of the

15 IC module 11 had a thickness of 290 pm, and the inner core
sheet 52 adjacent to the IC non-mounted surface had a thickness

of 100 um. Each of the outer core sheets $1, S4 had a thickness

of 100 pm. Through holes S3b, S2c each having a diameter of

8 mm were formed, respectively, in the inner core sheets S3,

20 s2inaregioncorrespondingtothe ICmountedportion. Heights

{ B, Cof the through holes $3b, S2c are automatically determined
by the respective sheet thickness of the inner core sheets

s3, $2.

25 The IC module 11 was disposed between the inner core
sheets S2, S3 and they were temporarily fixed together by
ultrasonic bonding. The outer core sheets S1, S4 were placed
ontherespective surfaces of the sheet group temporarily fixed,
and then they were together disposed between stainless steel

30 mirror plates each having a thickness of 3 mm through oriented

polypropylene (OPP) films, andpressed andheat-meltedbymeans




of terephthalic acid, cyclohexanedi nethanol, and ethylene glycol) sheet
. having incorporated thereinto coomercially available white filler
(titanium oxide) was prepared. The inner core sheet S3 adjacent to the IC
mount ed surface of the 15 I C nodule 11 had a thickness of 290 m and the
inner core sheet S2 adjacent to the I C non-nounted surface had a thickness
of 100m Each of the outer core sheets_ S1, S4 had a thickness of 100 m
Through hol es S3b, S2c each having a dF@meter of 8 nmwere forned, '
sheets ,S3, 20 re i on _correspondi ng

ti Ve t i \ . i
{gsloﬁg II\C/:er?&f)%uan § _ggrlkc{llgnés%guigléﬁfsco Ao fﬂ%tthﬁg&ﬁb}h §"BE*88Pres2c are

automati ca inge ; i ekn i nner
core sheet?gﬁsgségégh95€¥ﬁgyf%gﬁggﬁ?E%%%h%gséggg%gggggéefagéﬁﬁk e?fnner

core sheefdtsz, ss3idadichdy oneby tenpbrgy ithe fABRditlogetere pyelatitrasonic
bondi ng. Th% out er ﬁore sheets. Si ?ﬁ merﬁtflﬁced on the respective surf
aces of th&8TEnE2PTHPEGS T M5 BT TS i BT AAg Y hBRIPKE, WL EPPegRt her

di sposesl befweennstainless steel 30 mirror plates each having a thickness
of 3 mmthrough oriented polypropylene (OPP) filns, and pressed and

heat - nel t edbyneans 30 of a hot-nelt press under conditions such that the

tenperature was 6 150C and the pressing pressure was 0.98 MPa (10 kg/cn®)
After solidifi cat(ébﬁ[‘ c8BIFFRG RAHES gPPlFHL% sheedgedl ed 2 6F?C]E%gproduce

2.Sore 1 2y8h e Naaitd herd SGoDdulgsLh GhPPOSEfl oy WIRNELOy LL3L PN

outer sheets (printing sheets , stac € surrace

non- nount etthsucbaee)l agad backnsuaf acerbdte sheet (rewritable
{' 100 heat-sensitive recording sheet) 25 stacked on the top surface
| were produced as follows. Patterns for the card front surface
and cardback surfacewere individuallyprintedonpolyethylene
terephthalate sheets each having a thickness of 75 um by a
silk printing/offset printing method, and then an adhesive
15 .composition having the formulation shown below was épplied
to the individual inner surfaces (surfaces which face the core
layer) of the sheets by a gravure printing method so that the
thickness of the composition applied became 3 pum, and then
driedatadrying temperatureof 100°C toprepare a front surface

20 printingsheet22andabacksurfaceprintingsheet2l. Further,

as a rewritable heat-sensitive recording sheet 25, a

FAN

commercially available leuco coloring—-type rewrite sheet
shown below was prepared.

<Adhesive composition>

25 Polyester resin: 40 Parts by weight (28.6 % by weight)
Toluene: 50 Parts by weight (35.7 % by weight)

Methyl ethyl ketone: 50 Parts by weight (35.7 $by weight)
<Rewritable heat-sensitive recording sheet>
Manufactured and sold by MITSUBISHI PAPER MILLS LIMITED
30 ' Substrate (PET) thickness: 25 pum |

Recording layer thickness: 7 Hm




the core layer 12 and a rewite sheet (rewitable 10 heat-sensitive

. recording sheet) 25 stacked on the top surface were produced as foll ows.
Patterns for the card front surface and card back surface were
individually printed on polyethylene terephthalate sheets each having a

t hi ckness of 75 gmby a silk printing/offset printing nethod, and then an
adhesi ve 15 conposition having the forpul ati on shown bel ow was applied to
t he individual inner surfaces (surfaces which face the core |ayer) of the

sheets by a gravgrgﬂgggﬂﬁgqép%&h%glggpﬁggﬁ ;5_@ t hi ckness of the

conposition applle beca m an f at a drying tenperature
of 100C to prepare a front surface 20 printing sheet 22 and aback surface
printing sheet 2I. Further, as a rewitable heat-sensitive recording sheet
25, a comerci al‘fy §V%WP§BI@fIéu@éréoWéﬁlﬁ@nﬁvséedeﬁﬁlﬁeléh@@t shown

bel ow was prepar Adhesi n> 25 _Pglyest.er res 40 Parts by
wei ght (28.6 @6b$ﬂﬁe§g% %% ﬁggﬁgé %a Fgeﬁyaée Rt Tg%&t gb/eby wei ght )
Met hyl Bt hwealtets@m1t5@zel°aét:6rbyn@/eér&@t Qg%:?ef/afﬂéld%i 981 JaboREwEkbabl e

heat - sensitive recordi ng sheet> Manufactured and sold by M TSUBI SH PAPER

M LLS LI M PEBCced0OBubEEr apéfePETjI@ makmess tab Snﬂiam':r)dlorfg thayeore
Protectln er, t hi ckness rmng of a card

t hi ck
wagccgﬁgacgég gg§%oPFoR§redTﬁe {5% %?ﬁ?%uﬁ?[ﬁh%ﬁlqﬁf ﬁ&@?giﬁga a¥YFEwr it abl e
5 heat - senwhbi ¥EspecOd UNEnshe@ir 2ByBLERMEEHI LAk ARPL MBEEnting

sheet 21 prepared in (3) above was placed on the back surface
_{f; 10 (IC mounted surface) of the core layer 12, and then they were
temporarily fixed togetherusinganultrasonicbondingmachine.
The sheet group temporarily fixed was disposed between
stainless steel mirror plates each having a thickness of 3
mm through OPP films, and pressed and heat-melted by means
15 of a vacuum hot-melt press under conditions such that the
temperature was 120°C and the pressing pressure was 0.98 MPa
(10 kg/cm?®) . After solidification by cooling, the OPP films
were peeled off and the card formed product was taken out,
followed by punching out into a card form, to produce a

20 non-contact IC card having a rewritable heat-sensitive

{;3 recording layer in Experimental Example 1.

Experimental Examples 2 to 15
IC cards 1OA having the structure example shown in FIG.
25 6 were individually prepared as samples for evaluation in
accordance with substantially the same procedure as in
Experimental ExampleZLexcept_that the inner core sheets S2,
S3 having the respective thickness values shown in FIG. 9 1

were used in these Experimental Examples.
30

Experimental Example 16




pl aced on the surface (1C non-nounted surface) of the core |ayer 12

. prepared in (2) above so that the recording | ayer was di sposed as an outer
| ayer, and the back surface printing sheet 21 prepared in (3) above was

pl aced on the back surface p 10 (I1C nounted surface) of the core |layer 12,
and then they were tenporarily fixed together using an ultrasonic

bondi ngnachi ne. The sheet group terrp\clziir arily fixed was di sposed between
stainless steel mrror plates each ha 2ng a thickness of 3 nmmthrough OPP

films, and pressgd gnd.heaty 'Hat‘%%n t'i’i%a@%r%%t%‘%fgexgﬁgﬂg‘hgﬂ&aﬁelﬁ press

under conditions such that the erature was € pressing
pressure WasG0.®8aParofihfekginPampfbt £6r Sotd diddicat kana byo£@oh g, the
OPP filnmse were peeled off and the card formed product was taken out,

fol | owed bY*pEnERPRE2BELAT AY othe cadme fRFasederpragiute BxRerHesRevhtact 1C

card havi i -sepsitive . recording.l.ayer in, Experimental
Exanpl e 1%@%g¥{lnégggﬁt§g§ntpﬂ gg chéI{Sotﬁ??Igcmaft glﬁgé éloar\/itE1 &St ructure
exanpl & shovwfeishdd€s s25 B Wehe hadevidual dyops epared as wanpl.esed or
evaluation in accordance with substantially the sane procedure as in

Experi mentdt Exhpphereraneeptl thsample. i nner core sheets S2, S3 having the
respective thickness values shown in FIG 9 1 were used in these

Experi mental Exanples. 30 Experinental Exanple 16 32 An IC card 10A havi ng

the structrkgeLxacitL]l Shoampid £ G 6 was produced as a sanple for
eval uation in accordance
An IC card 10A having the structure example shown in
‘{”7 10 FIG. 6 was produced as a sample for evaluation in accordance
n with substantially the same procedure as in Experimental
Example 1 except that, as constituent materials for the inner
coresheets 52, S3 andtheoutercoresheetsSl, $4, thematerials
shown in FIG. 9 were used in this Experimental Example.
15
Experimental Examples 18 to 32
IC cards 10B having the structure example shown in FIG,
7 were individually produced as samples for evaluation. In
these Experimental Examples, the sheetmaterials constituting
20 the core layer 12 having the ICmodule 11 prepared in (1) above
| ( disposed therein were comprised of three layers of inner core

sheets 52, S3 and outer core sheet 81, and the thickness and

constituent materials for the sheets are shown in FIG. 9.

25 Experimental Example 33
An IC card 10A having the structure example shown in
FIG. 6 was produced as a sample for evaluation in accordance
with substantially the same procedure as in Experimental
Example 1 except that, as constituent materials for the inner
30 coresheets 52, S3andtheoutercoresheetsSl, S4, thematerials

shown in FIG. 9 were used in this Experimental Example.



with substantially the same procedure as in Experinmental Exanple 1 except
that, as constituent materials for the inner 5 core sheets S2, S3, the
materials shown in FIG 9 were used in this Experinental Exanple.
Experinmental Exanple 17 An I C card 10A having the structure exanpl e shown
in 10 FIG 6 was produced as a sanple for evaluation in accordance wth
substantially the sane procedure as in Experinental Exanple 1 except that,
" as constituent materials for the inner33core sheets 32,23 andthe outer core
sheets Si, 54, thematerials shown in FIG 9 were used in this Experinental
Exanpl e. 15 Experinmental Exanples 18 to 32 IC cards 10B having the

structure pxpaplieecshaWExkBmPL& 347 were individually produced as sanples
for evaluation. In these Experinental Exanples, the sheet materials
“constituting 20 %\ﬁel‘éo@@rdavg‘?r hﬁzfmmhy tﬂtéw%umdakémmlepsbpane@lnu n (1)

above dis ed thereln conpri se hree s _of inner_core '

sheets S2, Pgé “ahd"8it B @eFSdsﬁae? §?mp§ﬁd PﬁeeYﬂiﬁﬁﬁégg'aﬂgl135ﬁ%t|tuent
materi & s Eﬁﬁekﬁﬁeﬁﬂﬁﬁtﬁcaﬁp@eshQ’Y@thﬂth@ss%nd %@W@H@Iﬂé%r%@@' e 33
An |1 C card 10A having the structure exanple showmn in FIG 6 was produced

as a sanpl éoforhevahuariorre relesior dihceé3 winch thebstanti abry sheesane

procedure gg in ExBerlnentgi anple 1 except that, as constituent
materi al s for *the*rAf8r 130 %re sheets S2, S3 andtheoutercore sheets S,

54, thematerials shown in FIG 9 were used in this Experi nent al Exanple.

33
Experimental Example 35

‘{m} 10 An IC card 10A having the structure example shown in
V FIG. 6 was produced as a sample for evéluation.in accordance
with substantially the same procedure as in Experimental

Example 1 except that, as constituent materials for the inner
coresheets §2, S3andtheoutercoresheetsSl,; 54, thematerials

15  shown in FIG. 9 were used in this Experimental Example.

Experimental Example 36

An IC card 10C having the structure example shown in

FIGt 8 was produced as a sample for evaluation. In this
20 Experimental Example, the thickness andconstituentmaterials
(;E _ for the inner core sheets 82, S3 and the outer core sheets
S1, 5S4 are shown in FIG. 2. TIn addition, in this Experimental
Example, the height B of the through hole on the side of the
IC mounted surface corresponds to the sum of the thickness

25  of the inner core sheet 83 and the thickness of the outer core

sheet 54, i.e., 300 Hm.

With respect to the samples in Experimental Examples
1 to 36, the structure of the core layer, and the results of
30 evaluations of the printing properties and the printing

properties after the heat resistance test, and generation of.



Experinmental Exanple 34 An | C card 10B having the structure exanple shown
.in FIG 7 was produced as a sanple for evaluation. In this 5 Experinental
Exanpl e, the thickness and constituent materials for the inner core sheets
S2, S3 and the outer core sheets Si are shown in FIG 9. Experinental
Exanple 35 10 An I C card 10A having the structure exanple shown in FIG 6
was produced as a sanple for evaluati9§ in accordance wth substantially
t he sane procedure as in Experinmental %xanple 1 except that, as

constituent Aateni ab.s {95 ;LR +hRANEL -5 GQL. e S d outer core
sheets Si, §4,5%Eé%%te?iaﬁsglg showﬁlﬁ% EFZ?ﬁgga%r%haggdﬁﬁn%?ﬁrsyé’
Experinental Exanple. Experinental Exanple 36 An I C card 10C having the
structure exanple shown in FIG 8 was produced as a sanple for eval uation.

In this 20 ExpefPigft-al0 Ekafsch of kdetenlamssionidiectrat thépkneaseri al s
for the i : ts S2 h t heets .Si
shown 1 FrOE Ghe HTASE b ongde Al IEgBY I (B2 8o 13 oot &

of the §hreughshete omidkeesd ¢ oFf thBeinh&r et edhslf fsaCqnegphesppnds to
the sum of the thickness 25 of the inner core sheet S3 and the thickness of

the outer &8rethxpegh Iole 53b), 300 the WumhAr esPettC i fibeshepyless i n
resul 1. of D3GRy araati SAECBAN: RRTEFT nfl AEEEY ofer 1 coQHEPTRETRE i nting
properti esqakterchbe hethedeSind aneR viashl REGyRENSIAlRN ek gB4 c1,

Bl, or Bl + Cl, wherein Bl represents a projection height on
(ji 10 the IC mounted surface of the IC module 11, and Cl represents

a projection height on the IC non-mounted surface.

(5) Evaluation
Printing properties

15 The printing properties of the rewritable
heat-sensitive recording layer of the card were evaluated as
follows. Printing was conducted using a thermalrprinter,-
manufactured and sold by KyushuMatsushita Electric Co., Ltd.,
at energy applied to a thermal head of 0.45 mJ/dot, and, with

- 20 respect to the region of the card front and back surfaces above
the IC mounted portion, when print missing occurred, the
printing properties were ratedx (cross); when slight touching
occurred on the printed portion, the printing properties were
rated A (triangle); when print missing occurred slightly,

25 the printing properties were rated O (circle): and when no
print missing occurred, the printing properties were rated

© (double circle) (see FIG. 10).

When print missing or slight touching occurs on the
30  peripheryoftheICportion, thecardsurfaceis convex, whereas,

when print missing or slight touching occurs on the IC portion,




hal ogen gas during the incineration are shown in FIG 10. In FIG 10, in

. each of the colums for the sheet thickness C of the inner core sheet S2
(hei ght of the through hole S2c) , 5 the sheet thickness B of the inner
core sheet S3 (height of the through hole S3b) , and the sumA (= B + C) of
the heights of the sheet through holes, figures in [] indicate the

di fference between the individual hei %ht and the height d, Bl, or Bl +
Cl, wherein Bl represents a proj ecti or-hei ght on 10 the I C nounted surface
of the IC u S pL ¢tion hei on the I1C
non- rmunte gujr: ace ?%i (Igva% ri?%aﬁ‘péPr |T?iite| néldg%l& e? |esgiltswer%ré %lei nting
properti escofiveRecd @iMshiralce ahaaé 3RSl MeaAeLosHaNA | axetombatdie card
were evaluated as follows. Printing was conducted usi ng a thermal printer,
manuf act ur €8 drak é@l@%yomgmcwﬁwmﬁam [Ehudttlieradinrd the conwdx ener gy

applied to I hea mJ/ dot wit.h 20 respect to the
regi on of ?%e g%rgafron Sh%%Y?383%SgbsggrﬁﬂE%QQ?¥ékﬁﬁ¥&Fﬁxwt|on

- when prd nt m ssing occurred, the printing properties were ratedx (cross) ;
when slight touching occurred on the printed portion, the printing

properti esﬂﬁ\@terefﬁh@’e@l@eu riangle); when print mssing occurred slightly,
when no - print

25 th inti t do | d
 m ssi ﬁgp(r)lcgulr Pg roﬁlgé pcl'r‘_’}elfsﬂ %ﬁ%ﬁr%%&c‘?‘/ﬁeﬁ% &'e a(nfm’(ld‘iﬂi’ﬁleé’tcﬁtcl e) (see
FIG 10). iy gy kil BbSS) 919, QrsS) S 98'cd AL B, ASFUBSm L V#&a&% er i pher

of the IC portion, the card surfdce is convex, r|n m ssin
or slight amdichhery odvarprmtibme pOpPortieon were evaluated The

("; 10  criteria for evaluation of the printing properties were the

Q<

same as those mentioned above in connection with the printing

properties.

From a comparison between Experimental Examples 1 to
15 15, it is found that, when the sum A of the thickness B of
the inner core sheet S3 on the IC mounted surface (height of
the through hole S3b) and the thickness C of the inner core
sheet S2 on the IC non-mounted surface (height of the through
hole S2c¢) falls in the range of *30 pm of the sum (Bl + C1
20 =390 um) of the projection height Bl on the IC mounted surfacé
{ f of the IC module 11 and the projection height Cl on the IC
non-mounted surface (i.e., in the range of from 360 to 420
Hm) , the printing properties are favorable (samples other than
the samples having printing properties before the heat
25 resistancetestrated X werejudgedtohavesatisfiedprinting

properties) .

Particularly, from the results of the individual
Experimental Examples, it is found that, when the thickness

30 C of the inner core sheet S2 is in the range of *30 pm of the

projection height C1 on the IC non-mounted surface of the IC




35 the card surface is concave. The spacing | oss between the convex card

. surface and a thernmal head is small, as conpared to that in the concave

card surface, and therefore the convex card surface is easy to achieve
satisfied printing properties. 5 Heat resistance The IC card prepared was
hold in an environnment at 70C/ 60 % RH for 72 hours, and cool ed down to
roomtenperature and then, the printi g properties were eval uated. The 10
criteria for evaluation of the printing properties were the sanme as those
ment i oned j R4C ect | i rd nti.n o] i8S, Fle@m:

conpari son g}\ﬁ\%eéeglEgggr?%%#@%gn%%eg}fl%g gliggﬁ@?g% Slerieef o&%?l?hat,

when the sum Anef rbhgetdif clatepm & ofhe Qs bnCAREgRRERT 33 tR fthe I C
nount ed surface (height of the through hol e S3b) ang t he thickness C of

the i nner &ov@teshaayriszreorft hhe EChardwdenidd Savpagblehbrghting t he
t hrough hg| ): f.a i .range of m af, the_su |+ 20 = 390
m of the ng'E%%FSﬁ Eé?dﬁ?oéﬁgéﬁ%ghe ?EFﬁg%ﬁtégzéﬁr¥§%§agﬁa§? %ﬁgnlc

nmodul e 81 andetheiBnahept (B hetont— Go gy kg £Cinop-dmunt e@ guriace
(i.e., in the range of from360 to 420 Jin), the printing properties are

favor abl e Eedmsifdsdot hbatt han A tilse isahipe esarpyiodg fppinnd ¥ igcpédPent| es

before the heat 25 resistance test rated X mg&e %udged %0 Eavg satisfied
printing ropé%tiesfg'Earplgﬁﬁgﬁlﬁ, f P6M T Re~ Y el ¥s=8F the“F ndi vi dual
Experinmental Exanples, it is found that, when the thickness

Further, from a comparison between Experimental

.(ﬁ} 10 Examples 1, 16, 17, .and 35, it is found that, when a PETG/PC
thérmoplasticresinsheetisusedineﬂ:leastpartofthesheet
matérialsconstitutingthecorelayer,theprintingproperties
after the high-temperature and high-humidity environmental

test ‘at 70°C/60 % RH for 72 hours do not deteriorate. The

N

15 reason for this is presumed that a polymer alloy of PETG and
PC has better heat resistance, as compared to a PETG single

material, and suppresses deterioration of the printing

properties.
20 On the ctherhand, fromacomparisonbetweenExperimental
:5‘} g Examples 17 and 21, it is found that, in the same structure

- for the thickness of the inner core sheets 52, 53, when the
outef core sheet S4 is not formed on the opposite side of the
rewritableheat-sensitive recordingsheet25butthethickness

25 of the outer core sheet S1 on the side of the rewritable
heat-sensitive recording sheet 25 is increased to make up for
a lack of the card thickness, the printing properties are more
improved. The reason for this is presumed that the increase
of the thickness of the outer core sheet S1 underlying the

30 rewritableheat—sensitiverecordingsheetZSmakesitpossiblé

to prevent the uneven surface of the IC mounted portion from



30 C of the inner core sheet S2 is in the range of 30 mof the projection
. height d on the IC non-mounted surface of the I1C 36 nodule 11 and the
“thickness B of the inner core sheet S3 is in the range of 30 mof the
projection height Bl on the 1C nounted surface of the |IC nodule 11,
favorable printing properties can be obt ai ned. Further, it is found that,
when 5 a relationship (Bl + d) - n%SA:S(BI +d) +10 mis
satisfied, that is, Ais in the range % from 370 to 400 m the printing

properties cgﬁgégg\%@l E¥r¥eg¥g§g% Sftbegeggfdét I%ve{lr om a conpari son between

Experi nent al | es ound that, when a
PETG PC- thernoplastic resin sheet is used in at |east part of t he sheet
materials constituting the core layer, the printing properties after the
hi gh- t enper at ur eF @R AT ghf R & @9m?@ﬁ393r$%n1%¢1’%‘a¢en tEpenimamicib0 % RH for

72 hours d r T hIS IS resune a

pol ymer aI %%ggé'el‘letgn%ﬁ IE’(E Egsflcb %ﬁg éaJt rEélsl S Jalﬁ% Tasch é}?ed to a
PETG sifg| @heﬁaﬁﬁér achora@héérpm£5§§mdiﬁtf%rﬂn@aabuantﬁfa thecRabssi &g
properties. 20 On the other hand, froma conpari son between Experi nent al

Exanpl es 1#haneupar ¢qrg seamd 1t hat inpreesed samtestihetsame A pérthde

t hi ckness t nne ore_sheets S2,. S3 outer core sheet $4 is
not formad%%n Fﬂ%s%popos e 568 © ?r?hée}“eerfésimg?t'a%% ﬁgietﬁ'/’ég‘? ecording
sheet 25 DB {101 CHNAPANGOLI P19t LSy g@éﬁtéé@%&esin 8lyidgapigle of the

rewitable heat-sensiti ve recordi ng sh 1S 1 ncrease up for
a lack of shtis&iedt hlﬁﬂm@ssl,latrﬂahprflrnmltfge_ peopérties thcel ndieidual ‘

_ (fﬁ 10 Experimental Examples, it is found that, when the thickness
C of the inner core sheet S2 is in the range of *30 pm of the
projection height C1 on the IC non-mounted surface of the IC

-module 11 and the thickness B of the inner core sheet 83 is
in the range of *30 pum of the projection height Bl on the IC

15 mounted surface of the IC module 11, satisfied printing
properties can be obtained. Further, it is found that, when
a relationship (Bl + Cl) - 20 um £ A < (Bl + C1) + 10 pum is
satisfied, that is, A is in the range of from 370 to 400 pum,
the printing properties are generally very favorable.

20 Furthermore, it is found that no deterioration is found in

the printing properties after the heat resistance test.

It is apparent that tha above theory as such applies

to Experimental Example 36. This Experimental Example is

25 considered to have a structure comprising the outer core sheet
54 and two layers combrised of the inner core sheet S3 used

in Experimental Example 21, and therefore it is considered

that a similar effect can bhe obtained.

30 Finally, as is apparent from FIG .9 and FIG. 10, when

a PETG or PETG/PC material is used as a constituent material



i nproved. The reason for this is presunmed that the increase of the

. thickness of the outer core sheet SI underlying the 30 rewitable

heat - sensitive recordi ng sheet 25 nmakes itpossible to prevent the uneven
surface of the IC nmounted portion from 37 <causing the card surface to
becone uneven. Further, froma conparison between Experinental Exanples 17
to 32, it is found that in the structure in which 5 the outer core sheet
S4 is not formed but the thickness of $%he outer core sheet Si is increased,

when th hi gk f th sz S3_falls i
then the sUBA gL A1, AL,SKT8SS f pLUE LARSL, foL e slesl 3 B2 Ttall o i
satisfied. aBarsé ptdlafﬁé/mﬂg %&hﬁxﬁéﬁyﬁléﬁtgi Ebi@n&il@ wizdyah 340, Expgri ment al

Exanples, it is found that, when the thickness of the inner coré sheet
S2 isin tﬁeviaﬁéec@ioggd@n msxme th@ﬂtﬁ ést nonddmegghttiClt dwlolenl Gas
non- nount ed _surface o e 11 and ttg? t hi kness B of ,the inner

core sheet 1§sge[r§erei1*hecﬁ H@rﬁgﬁggh%ﬂn§6nﬁF8FlPﬁe F'BH HePgREiRi®on the

I C 15 mpunigdiswekage1ohdt be kemedyheodhensatisfied printing properties
can be obtained. Further, it is found that, when a relationship (Bl + d)

- 20 m<_ A:5 (B1L + d) +10 mis SatISerd that is, Ais in the range

of from 370 to 400 m properties are generally very
favorable. 20 Fuftf 40‘{ e ofigﬁ‘ﬁat?h%ﬁ thé BEERETbrAdMVEHTiog #68nd in

the printigg EEQB@&té@&v@f t]cﬁft the heat { ! ppar ent
that the abo@e theory as such appl }'F%s ?rgte%(%tee?ll%rfg}rﬁ g? %(t ltlfn %§§ P$h| S
-Experi nent aheEgaamﬂ:bce:lJ,men% conki:Heyechrt hehah&ngedtchumoldﬁﬁlédmﬂiisécﬂ ng the

ter ppre shee
{}u on the technical concept of the present invention.

For example, in the above embodiments, explanation is

‘made on the IC card as an example in which the rewrite sheet

25 is formed only on the surface of the card on the side of

15 the IC non-mounted surface, but the present invention is not
limited to this, and the present invention can be applied to

an IC card having a similar rewrite sheet formed on the back
surface of the card on the side of the IC mounted surface,

and an IC card having a rewrite sheet formed only on the back

20 surface of the card, and favorable printing properties can

L be obtained similarly.



54 and two | ayers conprised of the inner core sheet 53 used in

Experi nental Exanple 21, and therefore it is considered that a sinilar
effect can be obtained. 30 Finally, as is apparent fromFIG .9 and FIG 10,
when a PETG or PETG PC material is used as a constituent material 38 for
the core layer like in Experinmental Exanples 1 to 32, 35, and 36,
differing from Experinental Exanples 33 and 34 using a vinyl chloride
resin, there is no danger that hal oged®gas is generated during the
incineration, thus making it possible 5 to |lower a |oad on the environnent.
The preferred enbodi nents of the present invention are described above,
but the pesent chyenédoik:d s not limted to these enbodi nents, and they
can be changed or nodified based 10 on the technical concept of the
present invention. For exanple, in the above enbodi nents, explanation is
made on the | G .C a Jjn which the rewite sheet 25 is forned
only on Eﬁe sur gggc%?dtﬁgﬁég$9 %%’the side of 15 the | C non-nounted
surface, but tdne I emedtilé nwbith onoiysrivds hhmICed:Hip thdumteaindort hanpr esent
invention can be applied to an IC card having a sim|lar rewite sheet

formed on¥dabiBg S F HRFof NERANEard orfTHESH deCbtr t B c3notihtid
surface, reaRdoaRidL Hiand F&%&ﬂrﬂ%d’i W Leashesh TOr pEch Y YuRfatbespack 20

surface of the card, and favorable printing properties can be obtained
si mil arl ypaig9inghaeting chuliateties: atd An |1 C card conpri sing:
a core layer comprising a plurality of sheet materials
having said IC module disposed therebetween,
wherein, in said plurality of sheet materials, at least the
sheet materials adjacent to said IC module have a through hole for
containing therein saild IC <chip, formed in a region
corresponding to an IC mounted portion of said IC module,
wherein a relationship (BL + C1) - 20 uim £ A < (Bl + C1) + 10 mum
is satisfied,
where A (um) represents the sum of heights of said through holes, Bl
(mm) represents a projection height on an IC mounted surface of
said IC module, and Cl(um) represents a projection height on an IC
non-mounted surface of said IC module;
wherein relationships B = Bl + 30 ym and C = Cl % 30 um are
satisfied where B {um) represents a height of said through hole on the
side of the IC mounted surface of said IC module, and C (um) represents
a height of said through hole on the side of the IC non-mounted surface
of said IC module.

2. The IC card according to claim 1, wherein said plurality
of sheet materials constituting said core layer comprise at
least a pair of inner core sheets adjacent to said IC module,

and an outer core sheet stacked on at least one of said pair




an | C nodul e which conprises an IC chip mounted on an insulating substrate
havi ng an antenna coil, and a chip reinforcing plate provided on at | east
an | C mounted surface of said insulating substrate; and a core |ayer
conprising a plurality of sheet materials having said |IC nodul e di sposed

t her ebet ween, wherein, in said plurality of sheet materials, at |east the
sheet materials adjacent to said |IC nodul e have a through hole for
containing therein said IC chip, formgd in a region corresponding to an IC
nmount ed portion of said I C nodule, wherein a relationship (Bi + ) - 20 pm
<A-< (Bl +d) + 10 pm is satisfied, where A (pm represents the sum of
hei ght s off siairtedt wouglshhkeltes, Bl (pnm) represents a projection height on
an | C mounted surface of said IC nodule, and Cl(p) represents a projection
hei ght on an I C non-nounted surface of said | C nodul e; wherein

rel ati onshi ps | C 04p fi B (pm
repr esentSjs1 a theg I’? cha §§a?g@?ﬁlglggﬁohg lglgdn 1f Elgﬁéﬁeld?a ogfl%j C%(}ewlr%r‘ggﬁt ed
surface dfassa dedv@irmpbilieediapteyC (quer) fepresent st ddaeiglheofsusd@adet hr ough
hol e on t si.de of the 1 C non-nmounted surface of said IC nodule. 2. The

| C card dccdrdihgY§ ¢Pah 1, wherein said plurality of sheet materials
constituting said core |layer conprise at least a pair of inner core sheets
adj acent to said IC nodule, and an outer core sheet stacked on at | east
one of sdi-d pdhe 46 ceid ARePrdigie theetainm 3L, WiereGneand setdr ghagtto

Cla'nll’nﬂﬁ% %ﬂss%xgm&g %tl% 'said core layer, at least a pair of

sheet materials having said IC module disposed therebetween




has a rewitable display |layer formed on at |east one surface of said core
| ayer. 4. The 1 C card according to claim1l, wherein, in said sheet
materials constituting said core |ayer, at least a pair of sheet naterials
havi ng said | C nodul e di sposed therebetween 41 includes a materi al
conprising a copolyner of terephthalic acid, cyclohexanedi nethanol and

et hyl ene glycol, and polycarbonate. 5. The IC card according to claim1,
wherein said sheet materials constitdfling said core |ayer conprise a no-
chl orine-containing materi al . '

includes a material comprising a copolymer of terephthalic
acid, cyclchexanedimethanol and ethylene glycél, and

polycarbonate.

5. The IC card according to claim 1, wherein said sheet
materials constituting said core layer comprise a no-

chlorine-containing material.




