1'5 10 15 20 25 30 I C CARD Cross Reference To Rel ated Applications 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 being incorporated herein by reference. Background of
the invention 1. Field of the Invention The present invention relates to an
| C card having an -information recording nmediumfor use in, for exanple, an
ID card (identification card) , a neﬁbership card, a prepaid card, a cash
card, a conmmuter's pass and the Iikfb particularly, the present:
invention is concerned with an I C car aving both recorded information of
el ectronic data and visible information. 2. Description of Related Art
Conventionally, in ID cards f or identifying individuals, a nethod for
magnetical |y or optftass yReEewenee i 70 dteerticsh Anddstadd®™as been wi del y
used in a credit card and the |like. However, the techniques are
popul ari zed and the data in the cards is easily altered or forged cards

are spread, andribepeesahe IRABRSIHNG LaASESedNEhe JRpaBke cattiddiftysuf f er
damage from the forged cards. For this reason, in recent years, as neans

capabl e ofDeganent |TEAP Grd 4FGt3ecfiingdper ddtalagangseadmieant @frfd agavi ng an

| C chip incorporated has ttention since. it _has a,l.arge data
capacity and p?cggﬁegoéfa%w% ddga“%af%ElEF 868tehts "8 Bnilh %elng

incorpcrated 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 (identificationcard), amembership card, a prepaid card,
acashcard, acommuter'spassandthelike. Moreparticulariy,
the present invention is concerned with an IC card having both
recorded information of electreonic data and visible
informatiocn.

20 2. Description of Related Art

Conventionally, inIDcards foridentifyingindividuals,

a method 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 perscnal data, an IC

30 card having an IC chip incorporated has drawn attention since

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




510 15 20 25 30 Data to be recorded on an IC card is contained in an IC
chip incorporated into the I1C card. Therefore, for display or reading of
the data recorded on the IC card, it is necessary to read the recorded
data by neans of a special reading apparatus, and therefore general users
cannot read the data by thensel ves. For exanple, in nenbership cards in
which a high premumor a point is put on nenbers, inquiry by an
information note or the like is separately required for if it is nmerely
recorded onto the card. Further, when nmerely recording data onto a card
of a commuter's pass, a nmeans for reading the data is separately required.

There are increasing densndsofrpasiodiapliey cakat e cogeorded datg, and,

recently, for nmeeting the demands, a technique h een evel oped in which
a pol ymer Icmmmtporgrpednemlumm ceirsipl ayhaeelfurrqa biradd sglant ai ns an
organic Iow nol ecul e gﬁjpeés dinaresin |nder and whi ch achi eves

di spl ay by®uti95 oPaAfndaeITSIr R e torerdstit oF HEGR/FITAD| e
di spl ay mébh&%dﬂﬂéf‘e@&f@@éﬁﬁtébty'n‘?é’a‘i% SPHR 'é@qaagc% %ﬁgés)gepdﬂ%\lﬁlsop' ng and

erasing agent which reacts with the leuco ¢ rrpoun resin
b| nder, aﬂdd\Eﬁme@flef@@ﬁtqeﬂ@rdrﬂe%eemeagylow:etah?athé Bethwcmm&mm col ors
er ases %he col or rov ded as a rewjtable di SE | ayer on the
ig

surface of 81rc%1’f?i“p]"|‘?1e reg\ﬁnlﬁlPaBFEdaljsrbl"Hqulhﬁe SPE%‘FPSIEIFHR ed by
support, eaGohPliashhe ShefimpHY 0F u1§3é(r51F%rarf 6@68hA% 1 on note o

(pol ymer /| ow nol ecul &€ or | euco corrpound evel oping and erasi ng
agent) | ayeheadnikerist eepangteayereqiihesd dari { Ahite idi sprayy | myesrdesi f or ned
on at ioeast one _surfa e of a shape% article having_an |1 C nodul e di sposed
bet ween nto the car Further en 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,
andwhichachievesdisplaybyutilizingthe opagque-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,
andwhichcontrols heat energy so that the leuco compound colors
or erases the color, is provided as a rewritable display layer
25  on the surface of a card. The above rewritable display layer
is constitutedby support, e.g., aplastic sheet, colored layer,
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

surfaceofashépedarticlehavinganICmoduledisposedbetween



3* nmultilayered plastic sheets including two or nore |layers wherein the IC
nodul e has an | C nounted portion reinforced by a sealing resin or a
reinforcing plate. 5 10 15 20 The I C nodul e includes an I C chip nounted on
an insulating substrate having an antenna coil, and the I C nounted portion
of the I1C nodul e partially has a projection on the front and back surfaces
due to the sealing resin or reinforcing plate provided thereon. For this
reason, there is a problemin that the uneven surface of the |IC nodul e

causes the card rface . to be uneven during form ng of the card and to
Lower t he PHaf TEAXer SHPIRAEE o et I DB i, du) TR e

rew i tabl eyn&isph ayhd ayeinRRA AnRll Bhi 18 HEREL S4Tb &G forPri i A QRET ati on,

| eading to an occurrence of print mssing or slight touching, so that
satisfied pyiatsegl propers irsorannotimpbossiowy gullateTherefore, recently in
the IC card production technique, it is very inportant to devel op a nmet hod
for securing favorable flatness of surface of the card after being forned.

As a cgnventionajyd e6hRAYE Mﬁdd&y@e{&a%&%édﬁé@ ﬁgng{]x}%dl}gahﬁ%%de

surface, for exanple, a structure of a card’in I C

(relief hod@)sisatehmdnonan phietna colidet andttdokaed wouvahed @armodudre in a

regi on correspondi nlggéo the 1C un&]reald portion so as to_absorb the uneven
L OF;

surface oftHe'q &¢ e i ShedPT M Patint Fotlifehtort Sihn bel ow
In 30 addigion,sf S{ddCtee £ 8f t R GALL 4.y WRIsGH BE%@?&EE&@:‘!&{; ?eiat%l astic

sheet is inproved in the conbination of sheet thickness or consti tuent
mat eri al s proatjedtthelreohl. ui ot ythdfs témson eshesesis aptablads dnlrtiate uneven
surfacl% of the 1C nodule is %escri bed i n patent docunent 2 shown bel ow.

the uneven surface of the IC module causes the card surface

tobeunevenduring formingof the cardand to lower the flatness

and hence a spacing loss is caused between the rewritable

display layer and a printing head during a printing operation,

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
of the card surface, for example, a structure of a card in
which a through 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
plastic sheet is improved in the combination of sheet thickness
or the constituent materials to adjust the fluidity of the
resins so as to absorb the uneven surface of the IC module

30 is described in patent document 2 shown below.



4 - [Patent docunent 1] Japanese Patent Application Publication No.

. 2001-319210 [Patent docunent 2] Japanese Patent Application Publication
No. 2001-283175 Summary of the Invention 10 15 20 25 30 As nenti oned above,
a conventional | Ccard cannot achieve satisfied flatness of the surface
due to the uneven surface of the IC nounted portion of the |IC nodul e

i ncorporated, and therefore the IC card having a rewitable display |ayer
on its surface poses a problemin thadt a spacing loss is caused when
indicatingH%ge reﬁfrded dat% on the card surface by neans of a printing
head and tHACPHY MCTHEAR Mg lor sl ight touching occurs, |owering the

Printing RAPAIddLaddh o/ baialddiR ARee s0pal8MR L BB oRLEIEAY of Nvent i on

has been and a task is’to provide an I'C card whi ch secures satisfied
fl at ness ofPdttentcatatwsnarftacd to achi eve satisfied printing properties on
t he card surface. Th%ﬁfresent_inventors have conduct ed extensive and

i nt ensi ve ‘BRANTEE WaATF IRRY 4GEECR SaRLLSGtiRe dBovEOBroBPEeRES As a

result 5 they have found that, when the projection height in the |IC nounted
portion of the I C nodule and the height of the through holes for
containing the I C nounted ponthaopn sbhetkeenintdetid ough holes are fornmed in
the sheet materials constituting the core |ayer having the |IC nodul e

di sposed therein neet a certain requirenment, the flatness of surface of

the card after beifg{ QRa56a% PE ot nade L1% BLERSL b onliBYENt T O has
been conpleted. 5

satisfied flatness of the surface due to the uneven surface
10 of the 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

15  occurs, lowering the printing properties.

In view of the above problems, the present invention
has been made and a task is to provide an IC card which secures
satisfied flatness of the card surface to achieve satisfied

20 printing properties on the card surface.

The present inventors have conducted extensive and
intensive studieswitha view toward solving the above problems.
As a result, they have found that, when the projection height
25 in the IC mounted portion of the IC module and the height of
the through holes for containing the ICmounted 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
80 of the card after being formed can be improved, and the present

invention has been completed.



510 15 20 25 30 Specifically, an IC card of the present invention has a
_ characteristic feature such that, when the sumof the heights of the

t hrough holes is taken as A (~Lm) , the projection height on the IC
mount ed surface of the IC nodule is taken as Bl (~Lm) , and the projection
hei ght on the I C non-nounted surface of the IC nodule is taken as Cl (~Lm
, the value of Afalls in the range of (Bl + ) 30 ~tm Wen the sumA
of the heights of the through holes is® larger than the sumof the
projection heights Bl, Cl of the IC nodule, an enpty region in which the
| C nounted portion is not contained is fornmed in the through hole to cause

a step. This stgp.dsriddigd Wit RcachPhten theshheWhhehi 40481 d o4 he

peri phery during the formng, so that the card surface portion above the
| C nount eda pdetriagrreirsd sprevier it d s ooh kdedm wiggruhkeenm of hiie Hemjghdns ng t he
flatness of the card surf ace. In _addition, when the sumA of the heights

of the thrdbdhenblesupl g &F takfihae e (8l dtha RECHEBF R iTEHHi ght s BL,
Cl of t d t i j.ectipg. f the th h
of the LG pu !r'!:‘?nourg%ﬁ]g%gggg &4 HQr @6‘3{918&%%512% arsog} e@&g roug

hole forms a step, an materi a acked on the re nol ten
by heati ngaddrimg pive dorimmdedngthts pneatet 0C absorhotineedtap facso cfthat t he

card surface portion above the I C nounted portion is prevented from

beconi ng uRRSeFS MIUSLE ot AR tife CLI d¥Messthofvahee caf B silldcd™ On the
ot her hand h&hFQ%&Qeogiféfr q?ﬁ Q@pﬂpﬁﬂn}he sum A of the heights of the
n e

t hrough holes and”the sum o projection heights (B1 + Cl) is larger
than 30 ~Lm an enpty region caused in this case is not absorbed
satisfgetorily 4uring d 08 8 LG Pna85s 208 Byentially, Gaess e card
larger than the sum of the projection héights Bl, C1 of the
IC 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
15 peripheryduringtheforming,50thatthecardsurfaceportion
above the ICmountedportion is prevented frombecoming uneven,
thus improving the flatness of the card surface. Inaddition,
when the sum A of the heights of the through holes is smaller
than the sum of the projection heights Bl, Cl1l of the IC module,
20 the IC mounted portion projecting from the through hole forms
& 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 frombecoming uneven, thus improving the flatness

256 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

30 region caused in this case is not absorbed satisfactorily

during the forming process and eventually causes the card



6 - surface to be uneven, so that favorable printing properties cannot be
_ Obtained. 5 10 15 20 25 30 Another IC card of the present invention has a
characteristic feature such that, when the projection height on the IC

mount ed surface of the IC nodule is taken as Bl (nm) , the projection

hei ght on the I C non-nounted surface of the
the height of the through hole
the 1C nodule is taken

t he side o; é t non- nount ed surf of th g |C nodule is taken as C (m
, arelatfoh '?ﬁ:%s B BIEVED - 1§ diHf V@Irab 6 APl RARImEFiesit is -
noted thatgamben K4 d5cHindgls O. V%en the heights B, C of the through
hol es are respectively larger than the projection heights Bl, C of the
| C nodul e, an enpty region in mhich the 1 C nmounted portion is not
contained is pr he thro h hole. This region is filled with a
mol ten resin whi ﬁ?ﬁ%ﬁq H%Fiéﬁéﬁfnqhhqﬁﬁﬁtﬂﬁé féfnPng, so that
the card sunfiascerHOI41 00 rRRQVSe Lhen ItQaLEDU@tgﬂl %teﬁctetzg %f\éﬁgthetd from
becom ng uneven, thus inproving the fl at’'ness o ar In
addi ti on, sheme IOmd‘tﬁjt@kﬂt suBfa&e off the tdwedghe el eskar ey BSP@EDHI vely
smal | er Q?n the n he| hts Bl, C of the | C nodule, the I C
nount ed po ‘?cﬁ‘f“ﬁﬂ é;htehitsu@ﬂnh‘a?‘én?%@ n‘%u%tfas‘t%[ﬁ)f t he
sheet mat efg @Ao%ﬁ%a%%’?@éh LReCST A Al GHEPLLEG: Dy & the
form ng and spread to sorb tﬁ QB% ?h %gar Lﬁq glq‘ortlon
above the dCtmsunide ofothe AT meuptedesmtnfdtcefmﬁm@mom@lmeymkwus
|npro 9 the f] atness of the card
as B (um), and the height of the through hole on the side of
the IC non-mounted surface of the IC module is taken as C {um) ,
a relationships B=Bl£30pum, and C=C1l * 30 um are satisfied.
It is noted that, when Cl is 0, C is 0.
15 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
20  during the forming, so that the card surface portion above
the ICmounted portion is prevented from becoming uneven, thus
improving the flatness of the card surface. Inaddition, when
the heights B, C of the through holes are respectively smaller
than the projection heights B1l, Cl of the IC module, the IC
25 mounted portion projecting from the through hole forms a step,
and the sheetmaterials stackedonthesteparemoltenbyheating
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
30 surface.

| C nodule is taken as d (m
on the side of the I C nounted surface of
as B (.Lm , aﬁtd t he hei ght of the through hole on



surface. 5 10 15 20 25 7 On the other hand, when the difference between
the height B of the through hole and the projection height Bl and the

" difference between the height C of the through hole and the projection
height O are individually larger than 30 m the step caused in this case
is not absorbed satisfactorily during the form ng process and eventually
causes the card surface to be uneven, so that favorable printing
properties cannot be obtained. Thus, ’by virtue of having a structure such

that the sum A of .the heights of the thr h hol es .or the heigh B and C
of 'the § ndi vi dust FIT GEORE ROTEs HST C0F B CERECSERE G Ees FeERB Esur  ace
of the cargl &f tele RerbaghoRBRE 538 SRE WS favudablidH@atElessdt enachi eve
favorable printing properties on the card surface. In the IC card of the
present i Midtdrsmcebpedtieest thg hedoht 6 affi bhehilprdeyinvdent ¢ kadpkbeect i on

height in the I1C nounted portion of the I1C nodule and the hei ght of the
through HAELT G HederANTHE! afSel PHAY AFPAF &Y HRAIRF theD €° MBuuFBe di sposed

t her ebst weaisp 88ub & Gar thhavkag fd AbReSS HWdd §d e faé@oﬁ@_\i‘lﬁﬁriﬁ&i sfied
printing properties with respect to the rewitablerewitable display |ayer

f ormed on thee fogrd ngupfrace s scandbev bt ek hiyl. caBrdesf Hbes cringt sonfefet he
Drawi ngs 30 The above and gther lee ts, features and advantages _of the

present inveRS SRR BEcHRTnbtE 7 SO PTEP S SHeSwW ARG 8Escri pti on
of the praseddsiRief erred exenpl ary

10 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 formed can secure favorable
flatness to achleve favorable printing properties on the card

15 surface.

In the IC card of the present invention, by adjusting
the relationship between the projection height in the IC
mounted portion of the IC module and the height of the through

20  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
rewritablerewritable display layer formed on the card surface
can be obtained.

25

Brief Description of the Drawings

The above and other objects, features and advantages
of the present invention will become more apparent from the
30 following description of the presently preferred exemplary

embodiments of the invention taken in conjunction with the



enbodi nents of the invention taken in conjunction with the 8 5 10 15 20 25
acconpanyi ng drawi ngs, in which: FIG 1 is a sectional side view show ng

" one exanple of the structure of an IC card 10 according to an enbodi ment
of the present invention; FIG 2 is a view showing a circuit configuration
of the ICcard 10; FIG 3 is a plan view of an |IC nodule 11 constituting
the ICcard 10; FIG 4 is a sectional side view showng the structure of
an | C nounted portion of the IC nodulef11; FIG 5 is a sectional side view
showi ng whol e of the Ié:nndule 11; EIG. 6 is a sectional side view of an
IC card, sRSGPHBAT ORI RERBIRIDF the' Bt Ricture of a core layer 12 having
the |1C nodule 11 disposed therein; FIG 7 is a sectional side view of an

| C card, showing another exanple of the structure of the core |ayer 12;
and FIG 8 is a BEGtilonsl aside-iamai efidenvi & carakirshonengxamipl ¢ lofanot her

exanple of the structure of the core_layer 12, Description of the Preferred
Enboni rent ER90° HT S L ™ o GBI ed Db bRt e o Py S ReRt &F b 10, 16

20 5 the present invention;

FIG. 2 1s a view showing a circuit configuration of the

IC card 10;

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
cf 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

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 sectiocnal 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



25 30 invention will be described with reference to the drawings. FIG 1
shows one exanple of the structure of a non-contact IC card 10 according

" to an enbodi nent of the present invention. A core layer 12 including a
plurality of thernoplastic plastic sheets fused together has an | C nodul e
11 disposed therein. In FIG 1, on the upper surface of the core |ayer 12,
arewite sheet 25 including a rewitablerewitable heat-sensitive
recording layer 23 and a protecting |fyer 24 is stacked on an outer sheet
22-as a printi sheet.. . An .out er. sheef 21 a _printi sheet, is stacked
on the | owsr" Iﬁ??%%ew ijl H?edSSFﬁlpﬁge‘?lE}Q.re%f?gqnfenﬁau{ﬁge "dhd9%des an

i nsul ati ng substrate 19, an antenna coil formed on the insulating
substrate 19, an IC chip 14 nounted on the antenna coil, an sealing resin
15 for encapsul d&lithg } haws omiep ekympdied of rtdienforeichgrpl afealé forned on

the | C chi 14 th th | i 15. |If ired i nf i
blate 19 1 BB SURHRC LR st G BaF A RRS Rodihem ot SOt rhEarans iy on an
| C mourm ed: oe4 080 0N 2 ddC 1 YN MoURked iubaGe poupREs cyupkace as vi ewed

in FIG 1) of the insulating substrate 19. FI shows a basic circuit
confi gur at tharnépisetiCplesdileesii¢eta furedregenheeniosiamehf mobhe d C nodul e

11 has a ructure h that a_r | fying diode 28, a snoothi capaci tor

20, and ¢ hot 18 G G FPEEE onnBR e 1 o ‘P eSUNEREET GRFLARE, Chriith | <

constitutedopé Bhy@Rt £AN8; COAKr 26 db &t TAH N1 LARRFI OF 27, The antenna

coil 26 is used as a part separated fromthe IC chip 14, but the tuning

capaci t or 2gwritehleyengl ta beldr28;—sanh igrinut engrdapacl &per 228 mand be

: ncorpﬂ{ataedpjlcc%eoc%{)ngS f'aoyelr5 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 coll, an sealing resin 15 for
encapsulating the IC chip 14, and a reinforcingplate 16 formed

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
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, whichis constitutedof anantenna coil 26 and a tuning

capacitor 27. The antenna coil 26 is used as a part separated

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

diode 28, and smoothing capacitor 29 may be incorporated into



20 25 30 the IC chip 14. The antenna coil and other conductor patterns used
in the IC card 10 having the circuit configuration shown in FIG 2 are

" forned by subjecting to pattern etching treatnent a foil or |ine product
having el ectrical conductivity, e.g., copper, alumnum gold, or silver,
or a conductor |ayer formed from the above netal on the insulating
substrate 19 using a vapor deposition or plating nethod. FIG 3 is a

di agrammatic plan view of the IC nouhPed surface of the IC nodule 11, and
shows that the IC Chl 14 is connected to the individual end portions of
the antenn@®ott F&P Hie i nsul ating substrate 19 is conprised of a single
material, e.g., polylnlde pol yester, such as polyester, polyethylene
terepht hal ate, or pol yethyl ene naphthal ate; polyolefin, such as propyl ene;
cel l ul ose, such T=s eeltleuhaseoil ramt ettdicer condabtukogatﬂéﬁﬁ@hf&&ﬂ ia vinyl
resin, such as an acrylonitrile-butadiene-styrene resin,

acryl oni t riteI& GRERS & BEVARIIEIS SEYFBAE, C‘ifbfjgf%}b‘f'&iffrlcﬂﬂ F’PPP’B in By et hyl
| , |4
acryl ate, :P%B:iér@é%}?{ ggt.ﬂ.t?:gé@@fr?g t§$ﬁé% Ft@ i %tg‘:ea et i 1

nmet hacryl ate, vin or pol ol ycarbonate, or a
m xture ther @dhe ;aatd:hm‘tyha@iggmleclmuelaﬂaicsrlcbart:baus,eel as, lcoppeas t hey
have insulation properties. Wth respect tqo the thickness and" the el astic

nodul us, @PHRSIYE 9948 he¥i gL ART el AsH EORGYGIEAS %‘?Y%JE)OfWW f&C™or e and
a thi cknes,_sh@ ardd Rel199- sk My aEnQElH‘E%gg ﬁﬁb@&%q@l ﬁs?{lg qd for

form ng, on the i nsufati ng substrate e antenna coi e t uni ng
capaC| t or @depositicon ect plytiggdicodeP8, Firlke smahdraggmmm:u@rpm the IC

ﬁgp 14 and the |like, there can be nentioned a nethod of fixing them
toget uwé}%oaf Egley%quo&m&e&aﬁpgface of the IC module 11, and shows

that the IC chip 14 is connected to the individual end portions

of the antenna coil 26.

The insulating substrate 19 is comprised of a single

15 material, e.g., polyimide; polyester, such as polyester,
pelyethylene 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 methacrylate, polyethyl
acrylate, polyethylmethacrylate, 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 pum 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 292, the IC



subst ance/ | ow nol ecul ar organi ¢ substance or a conposite thereof. 5 As a
usable resin, a single material of a thernoplastic resin, e.g., a

" pol yester pol yurethane resin; a polyurethane resin; a polyester resin; a
vinyl resin, such as an acrylonitrile-butadi ene-styrene resin, an 10
acrylonitrile-styrene resin, polystyrene, polyacrylonitrile, polynethyl
acryl ate, polynethyl nethacrylate, polyethyl a cryl ate, polyethyl

net hacryl ate, vinyl acetate, or polyvithyl ~alcohol; or polycarbonate, or a

m xture thereof,ca e ysed. 15 Further,_a_conventionall npwn. bl nder
resin, e_g%l;’%4apﬁé@ﬁ%@égﬁrﬁéﬁ?&%?ﬁ?ﬁﬁi% ngéog %ﬁ%ﬁ%ﬁ?% Fééfﬁ%l%% epoxy

resin, OfhanrSithiyeenerr @shiRg 6apohembsed. oAgahhe reactive organic

| ow- nol ecul ar agent, a conpound having at |east two or nbre isocyanate
(NCO) per siwbisdanice/dowanedspolad REYRAFCaALBPEXYCR00F URCEIRIPRS 1R oup can be
used, and ?ﬁﬁixture of the conmpound having a reactive functional group and
a conpoun& g a functional group having reactivity, e.g., a hydroxyl
group,5 an amno group or the |ike can be used. 25 As an exanple of a

met hod for connecting the IC chip 14 to the antenna coil 26, there can be
menti oned, as sAewhusiblplx®sin| adstrglagetesipdref enthtrneorlasrihip 14
upsi de down, . a nethod in mhi%h a g otru?%n% el ectrode é?unp% 14a f or nmed

on the activvéd™suftdce DELNESTETCRPHY 155 FHARB Mt ed *t BO1He St &% enna coi
26 t hr ough @A nd3nias @bl 9Ris¢ ceORdYELi Ve 36hsi ¥8sihaYehicHladyah ace down

bondi ng. The ani sotropi c conductive 12 adhesive |ayer 40 is nmade of

conduct i vecpydondlted lg¢rbpesndédneratinendhespbve, rasi n, and can achieve
condu;&iv t hi cknesswi se. direction, fsive resin
e

ity gnly.in. th 5 As the. adh
for 1R ARCESLPEN e G aGYErDE LS OB T B oo WP Ryt S HET bRl - e g,
a pol yur ethanéethgsi Berg1pekyepbeympehyur gthageryestd; goVy&yhyresin, such

acrylate, polyethylmethacrylate, vinyl acetate, orpolyvinyl

alcohol; or polycarbonate, or & mixture therecf can be used.

15 Further, a conventionally known binder resin, e.g., a
thermosetting resin, such as a phenolic resin, an epoxy resin,
or a silicone resin, can be used. As the reactive organic
low-molecular agent, a compound having at least two or more
isocyanate (NCO) per mclecule 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
functicnal 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 anisotroepic conductive



as an acrylonitrile-butadi ene-styrene resin, an acrylonitrile-styrene
resin, polystyrene, polyacrylonitrile, 10 polynethyl acrylate, polynethyl
nmet hacryl ate, polyethyl acrylate, polyethyl nethacrylate, vinyl acetate,
. or polyvinyl alcohol; a polycarbonate resin; or an epoxy resin, or a

m xture or conposite thereof can be used. 15 20 25 As the conductive
particles dispersed in the adhesive resin, Au, N, A, Sn, or particles
obt ai ned by subjecting the surface otZnonconductive particles, holl ow

particles, qr foil piec o _conducti vi reat ment, (physi.cal _or .chem ca
t r eat nent ?éﬁ?ﬁfWﬁLIQ%ﬁr DA © aﬁoﬁégﬁgﬁﬁ?I*H%?éﬂjaoﬁﬂﬁgff§gdparticles

may be di spergedidnedile adResi VEnACSLA adihi &S IARIRMGR thabntiReynhave a

surface nonconductivity-treated with an organi c substance or the like. 1In
mount i ng ofhe hehidkmods vilsls ddherettime.l C chip 14 is pressed and heated, the
~nonconductivity-treated | ayer on the surface of the
nonconductivity-treated particles breaks and the conductor surface is

exposed, creating apLhagkti¢al reSPANESE IOk ReliMRRN e LenthicRiL4 and the
antenna pattern 26. The sealing resin 15 provided for encapsulating the IC

30 chip lé4adisesinte dduced 490 assiogéacapsettak, thay | ,Cacipopg yvikrembaneed on t he

i nsul ating supstrate 19. As the sealing resin 15 an 13 epoxy, silicon, or
phenol i ¢ t‘F]%SrJrfb?sé’:tHOH@’ersé?ﬁrnpé’iﬁuEEtlﬂégﬁ. TeRNR i PSS iRy A stPEbs on the

I C chip 14, dug, to Mol S shird nkages GRUSSY R hedtiher apsetting reaction, a
single material of “filler, hollow particles, or foil pieces, or a
conposi t e &ctereofrikethtgpersedesint belyealicager esilyatsy 1 ohé tiiillleer

hol | ow particles, or foil pieces used has a .size qr particle,  size and a

i xi ngl’ atF O EPRIE0 12001 Y bt RSP s ATESEIg A SOI¥EE T used by

shrinkage.,dhe £&1 NERLGLPRy PhakRal8yhite, vinyl acetate, or polyvinyl
alcohol; a polycarbonate 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 cbtained by subjecting
the surface of nonconductive particles, heollow 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-treatedwithanorganicsubstanceorthelike.
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 chipl4is introducedsoas toencapsulate theICchipl4mounted

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



provi ded on the sealing resin 15 so as to cover the I1C chip 10 14 before
the sealing resin 15 is cured. In the reinforcing plate 16 used here, a
" material having a Vickers hardness of 200 to | ess than 580 is suitable.
The Vickers hardness is determned in accordance with the 15 neasurenent
met hod described in JIS-Z2244, and a Vickers hardness tester specified in
JIS-B7725 is used. Wth respect to the formand size of the reinforcing
plate 16, one having a circular formlér substantially circular form having
a dianeter equal to or Iargfr than the | ongest |length of the 20 ] C chip 14

is used. EXBPHY esidf GlePF aEHAVIi MG ETUPEREF SR UTe §80PS 25F T 0 | ess
than 580 'ﬁ&i: %g_ﬁggggg§ﬁ5%elélscrt§§|saéntﬂg&@!’c'h§bsb4 QO%l%é%I%I{%@eO;hgn’

and Cu-Be-N nic oy materials, such as N -Co, )

Ni - Mo- Cu; camsdelby ridre ahleoynozettering spastithnasaNsidgle 2mterial of

titani um nol ybdenunm st ai nl ess, steel materjals, such as SUS304, SUS301,
SUS316, SUSEBYET ASBEPY RIFBHCLehd BUSPAY: Pififfartort S8BCSidfch as SK

materi & s, terial ' for L npr hae dn t.ained by
subj ect i ngt}?%geg%ojsge S t%elfslvéa gltno tt eelrg%ﬂ&t egtgrgrgﬁt ﬁééne%ge (t}?el .é}'el‘he

r ei nf or ci nigo BOowpIpaire 114 assed rnByi hatece st hEelness 205138 ¢t maort indree,
preferably 50 mor pore, and, for obtaining a card _having a thickness 14
whi ch fal | 817®2PAe PahyRd SHELOIIRRE IR 1286 19t a%Has Bed O T VRRFS S Y t hat t he

upper lim &}g{ﬂ Of-ithe Jeei NEQLCi (S, 100 sm or | ess.
5 10 15 Zoézgg%ghéeamsea ?ﬁg resin £/ and re#%?%’?{):%\%l%#gltéeé%Bﬂgrl?vi ded on
t he | C nouptedi@ed tarorthen skhd inG neninolftad asutbacevetr the IC chip

10 14 before the sealing resin 15 is cured.

In the reinforcingplate 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-%2244, and a Vickers
hardness tester specified in JIS-B7725 is used. With respect
to the form and size of the reinforcing plate 16, one having
a clrcular 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, sSUS316, 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 pm or more, preferably

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



the | Cnodul e 11 areconprisedof the above-described nmaterials. The IC chip
14 is disposed between the two reinforcing plates 16, 18 and hence

i mproved in resistance to bending due to an external force, so that the
reliability of the 1C card 10 can be secured. Next, the structure of the
core layer 12 in the present invention is described. The core | ayer 12 has
the 1C nodule 11 shown in FIG 5 disposed therein, and has a | am nate of

a plurality of sheet materials havingl¢he | C nodule 11 di sposed

t her ebet ween, Exanpl es Qf structures_of the core layer 12, priqgr to formng
(prior to Q%F%ggflgr %ﬁﬁﬁﬁ??36?4%%?d6n1§8%$aqé?%QZ%Eﬁadfﬁﬁgﬂﬁwm in

FIG 6 1s afhexaunhsdnivhiehs E?St@ﬁr&de@é%f Y4d P&iﬂﬁﬁ&?cfn&r%il%,t%f out er

core sheets Si, and a pair of inner core sheets S2, S3 he 1 nner core
sheet S2 56 afd ac®htun it HeedsC nodul e 11 on the side of the |C non-nounted
surface, and the inner core sheet S3 is adjacent to the I1C nodule 11 on

the side of the IC nounted surface. The outer core sheet Si is stacked on

the inmer core Sﬂ}f‘eegea§%ngapéisjtrb%7oamrreci9{ﬁ§1% pP4tlS $1ACKAA LN the

inner core sheet S3. The~inner core sheets S2, ave, respectively,
t hrough 5 df it 2T 2buddetbpohtlies S2cthsi IC prandndechiiad pontiagrs of
corresponding_to the respective chip nounted portions of the I C_nodule 11.

The t hr oulf hofesudsectt arg capprisrred ot thaverreycarkefarder ieHsn the
i ndi vi dual ter .di t ' i : inf.or ci ng
1% Ot T 5% 1 BESLLER 0008 J3unddec o el
16, 18 and hence improved in resistance to bending due to an
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
An IC card 10A shown in FIG. 6 i1s an exzample in which
the core layer 12 includes a pair of outer core sheets §1,
S4 and a pair of inner core sheets 52, $3. The inner core
sheet 52 is adjacent to the IC module 11 on the side of the
25 IC non-mounted surface, and the inner core sheet 83 is adjacent
to the IC module 11 on the side of the IC mounted surface.
The ocuter core sheet S1 is stacked on the inner core sheet
52, and the outer core sheet 54 is stacked on the inner core
sheet 83.
30

The inner core sheets 852, 33 have, respectively, through



of* the 1 C nodul e 11, and, when the inner core sheets S2, S3 are
individually stacked on the I C nodule 11, the through hole S3b contains

" therein the IC chip 14, the sealing resin 15, and the reinforcing plate 16
and the through hole S2c,contains 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 (m of the through hole S3b and a height C (n) of the
through hole S2c is set to be, as shdén in FIG 5, in the range of (Bl +
c) 30 mwherel n Blu‘%. represents a prof ection height, of the I C nounted
portion on?Hhes | rountlePEUYFdRD gf RHE 197 RS PPRAigs 19 Rhﬁ n')

represents. i u d-po op, th
non- nount edég%%‘?g%géo IE%&{HCF m&ggﬂg %e%hghgesﬁ%ﬁf%f P:tl he%el ghts of
t he t hr oughhhobgls hS3ks SS2¢ Si3d & a¢ Ferrmickano ttl’ﬂﬂtStﬂmepfartehEa:pgére:ﬂiaron

heights Bl, Cl of the IC nodule 11, an enpty region in which the I1C
mounted pbReiGHIE HRL OHvEi ﬁéﬂm?*ée?%r%d:heh Sﬁﬁélﬂﬁrﬁﬁﬁhnﬁojr% tld cause a

step. s &ﬁglh%ﬁﬁébkhg%l‘éﬁt%@ % ”P% h?@v&ﬁéh% "‘Q{ecg'cﬁl Bﬂ’%edér amitdhe

peri phery during t press; at the car Urtace podrtion above the
| C nmount edopothé AT medprievent egnd f aomherbateningeuneyea, shdss i Py d4 ng t he
flatness of the card surface. In addition, when the sumA of the heights

of the t h%%.g‘twdﬁéﬂlé%laééb’ stepeked 08idlq &F ML & hé - Sthd BRrenehfidjection 5
10 15 20 2 no, e ted
portion pgo]?ectl n ﬂfr om egin{ Pf%ugﬁ {%g?g %f ngH%é s‘%aép, &;ﬁrdéstqhe sheet
materi al s am@m@dr@mfmma@plarte IwhhanHy theatyhdw §0g 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 S3b 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 +C1l) 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 (um) 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 S3b,

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

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

25 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 hot-press;, so that the card

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

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

through holes 53b, S2c is smaller than the sumof the projection



the hot-press and spread to absorb the step, 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. On the other hand, when
the difference between the sum A of the heights of the through hol es S3b,
S2c and the sum of the projection heights (Bi + C) is larger than 30 m
the step caused in this case is not absorbed satisfactorily during the
hot - press step and eventual |y causes 1te card surface to be uneven, so
that favorable printin% properties cannot be obtained. Wen the core |ayer

12 is confejigtdes $3 aslt 9fmeke Themodpbyel ¥eddld difeeli6d BRFYEEN
deformati Q é¥eé@%ﬁ£§%gkpgheq%ﬁ&§%$§gﬁget rﬁykfgtggeeéﬁdaﬁmaéﬁebQ the I C

nount ed porti-on resse 0 e car rface on Ich the

rewite sheeiri2dd stowmdosanhbestsprovedndtdd atynes.tisg thatingo
spacing loss is caused between the rewite sheet 25 and a printing head,
t hus maki e LogopsepEeand spEcafetd ASFARtBRyS LR i $O B2 bridpeFeires. It is

St Bel LA AdB LISy 2WBR e LR NEAN BBl 0h1S SPLOUINARLER B30

S2ci s set SO as satrsfy a relations (B +
C) + 10 gicdiddithesase, e ihpalresy ahet Heatakdssurf ape kcartiurt her

i nproved, so that very favorable printing properties with respect to the
rewite stagifacsms can be obtained. 17 5 Further, when the height B of the
through hole Sibis in the range of Bl 30 mand the height C of the
through hole S2c is in the range of C1 30m further favorable effect can

be obtai ned. Wem the heiahhenB, $heh dhe dilffewehchobesw&3h, tHi2euar e
respectively larger than the projection heights Bl, d of the |1C nodule

11, arPenpr yf édicoheiighili 6f the Forewuhteelodoriion S2c and the sum
of the projection heights (Bl + Cl} 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 1s caused between the rewrite sheet 25 and a
printing head, thus making it possible to secure satisfactory
printing properties.

25

It is more preferred that the sum A of the heights of
the through holes S3b, S2cis setsoas tosatisfyarelationship
(Bl + Cl) - 20 um <A< (Bl + Cl) + 10 pm. In this case, the
flatness of the card surface is further improved, so that very

30 favorableprintingpropertieswithrespecttotherewritesheet

25 can be obtained.



10 is not contained is present in the through hole. This region 15 20 25 30

is filled with a nolten resin which flows fromthe periphery during the
hot - press, so that the card surface portion above the |IC nounted portion

is prevented from becom ng uneven, thus inproving the flatness of the card

surf ace.

In addition, when the heights B, C of the through holes S3b, S2c

are respectively snaller than the prO}ection hei ghts Bl, Cl1 of the

nodul e
a step,

11, the IC nounted portion prb
and the sheet materials stacked on the step are nolten by heating

fecting fromthe through hol e

| C
forns

during the hot-press and spread to absorb the step, so that the card
surface portion @mRayR.t hgnbl MRUMELhPYH bisoRhbStRESYSRTIRS & rp9B hecom ng

uneven,

thus inmproving the flatness of the card surface. On the ot

her

hand, whenin hehe didricer erfc81bt B gom tdved hieigteidhtofC tdfe tiher abgloulydl e S3b
and the projection height Bl and _the difference between the hei ght

the t hrougipPécgrin

¥3rI9 P e tithHReifghtthgr Srecrat ¢ieddsaty

C of
| ar ger

than 3@ m,the shepgaused in this case is not absorbed satisfactorily

during the hot-press step and eventually causes the card
so that favorable printing properties cannot be obtai ned.

uneven,

15 20 25 30 The _hei ght of .the_through hole Sibh and the_height C
t hrough hol e SZ(Yah(?é’ntB@%bee’tgﬂ”ftrﬁ RedC for%irr{ler@%%‘é‘ﬂ g\éﬁfs S3Er care

10

15

20

25

30

respectively larger than the projection heights Bl, C1 of the
IC module 11, 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 hot-press, s¢ that the card surface portion above
the IC mounted portion is prevented from becoming uneven, thus
improving the flatness of the card surface. Inaddition, when
the heights B, C of the through holes $3b, S2c are respectively
smaller than the projectien heights B1l, Cl1 of the IC medule
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
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 thedifferencebetween the height
B of the through hole S3k and the projection height Bl and
the difference between the height C of the through hole S2c¢
and the projection height C1 are individually larger than 30
pm, 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 obtained.

surface to be

18 5 10
of the



t he sheet thickness of the inner core sheet S3 and the inner 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 has no through hole. That is, when O is O, 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 shown in FIG@87 has a structure as an exanple in
whi ch an outer sheet 21 is stacked without an outer core sheet directly on
an inner core sheet S3 stacked on the I C nounted surface of the |IC nodule,

and the st uct Uig 0RNelnENAN £ Nirk RAILASHSNE L3 ol (e RIigHat b €

exanpl e shown in car I's constructed so that the sumA
of the heigfhtieafthddieyt hooudrc bahase Seherfhi2aebof e, irestlee tiivedly ,cor e
sheets S3, S2 and the, sunof the projection heights %Bl +Cl) of the IC
nount ed pdttg RECtoEhiRENES fdiHhe 1ANSHITUNS SHGed 86 ™S Hie ANRSEBL + d)

30 m ent ot , oth ke r fnan hG.car CreShown in FI G
8 has a sf?ﬁ% Jﬁg&?a%ﬁﬂic%'ghggpet %%%i5%%8rﬁgd%oﬁgsa%r%u%grnfhfe sheet $4
stacked on the I C nounted surface of the IC nodule 11 so that the hole S4b

is aligned with the through hole S3b in the inner core sheet S3 adjacent
to the outer cHhershbetlGnopTaoadechaevsaneetor hhss IFnaedsetethe 1Shr ough

hol e S3b. T t I [ . i sfles: 0 15 19
fornu|a,i?%Eif%{#%%#ifﬁ%ﬁ&%?éﬁé@?ﬁ?@ﬁ§§§§?Efﬁﬂig?}59§592?¥%ﬁﬁt%His case,
t he hei ghttt? ahnilrecbheosighe hA@ aferdtheostde 10fndihendGiimlntedasu f ace of
the IC nodule 11 corresponds to the sumof the height of the through hole
Si b i A% hédmmer thaspwhsiedie -S3ThaAl Lhe HBP@hFloFStae EntduBh hole S4b in
t he

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 S3 stacked on the IC mounted surface of
the ICmodule, and the 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 $3b, S2c formed in the inner core sheets $3, S2 and the
sumof theprojectionheights (B1+Cl) cf the ICmountedportions
of the IC module 11 satisfy a relationship A = (Bl + Cl) %

30 Mm.

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 S4b is formed
in an outer core sheet 54 stacked on the IC mounted surface
of the IC module 11 so that the hole S4b is aligned with the
through hole $3b in the inner core sheet 353 adjaqent to the

30 outer core sheet 54 and has the same form as that of the through

hole 83b. The structure in this case also satisfies the above



outer core sheet S4. The structure of the core layer 12 is not limted to
t he above exanples and, for exanple, the inner core sheet stacked on the
" 1 C mounted surface and/or the IC non-nobunted surface of the |IC nodule 11
may be conprised of a lamnate of a plurality of sheet materials, In this
case, the height of the through holes in which the IC nounted portion is
contained is determned by the total thickness of the sheet materials in
whi ch the through holes are formed. Ad9%he inner core sheets S2, S3 and the
outer core_sheets Sl, $4 constituting the core | ayer t hose conpri sed
h

12
of a crysFaFf?H2: theét mofl BELRELPREM IO hdyinE B TrysBaITiGh ¥ 48 Hbw 20 as 5

%or |ess gheWsehads e @fe\i%gflﬁ' B Be EH%WR%F@H Ro1E&6Sh Neh@vd g @

crystallinity as lowas 5 0 or less, specifically, a single material of a

noncryst al ¥ nehe @€ mpuetgd sufaopolfybe I¢ REME1ofl 1t epepathahis taxi d,

cycl ohexanedi net hanol ,, and, et hyl ene gl ycol ;. a | 1 of the copol ynmer and
pol ycar bon&® %%@(9£stﬁez§%ﬁﬁ§ﬁ ?ﬁeFﬁSftgéPBEHtHS?chggi%P {ﬁﬁ) ic acid,
and etshyl goee HW&EO! s ARRACEREORE L Sl &5 PULAD BN RN heNe sEQPOL WIRS resin;
a polystyrene resin; a polyacrylonitrile resin; a polyvinyl alcohol resin;
a pol ynet hghtecrgdet eshest nf§4. a pol ynet hyl nethacrylate resin; a vinyl
acetate resin; or 30 a polycarbonate resin, or a mxture thereof can be
used. 5 10 15 20 20 When thernoplastic resins having largely different

processing tenpefiad WigsQhidd Wedichy 2b@eUsgdelnibhessheet Simi{Qimg of the
sheets is difficult, and therefore, it is desired that the sane resin
mat eri al ishesEtove ¢hensheetand Wissr ¢dmumiop] aste cinrest notmEhieea
rocessi ng tenperature or  fluidi suitable for the form ng of the sheets
gre u?@% ggtaéigé on the IC mounteé)gur ace and/or the IC non- ounteé3
surface of the IC module 1l may be comprised of a laminate
of a plurality of sheet materials. In this case, the height
of the throughholes inwhich the ICmountedportioniscontained
is determined by the total thickness of the sheet materials

15 in which the through holes are formed.

As the inner core sheets 82, 53 and the cuter core sheets
51, S4 constituting the core layer 12, those comprised of a
crystalline;hermoplasticresinhavingacmystallinityaslow
20 as 5 % or less are used. As the crystalline thermoplastic
resinhavingacrystallinityaslowas5%orless, specifically,
a singlematerial of a noncrystalline resin, e.g., a copolymer
(PETG) of terephthalic acid, cyclohexanedimethanol, and
ethylene glycol; an alloy of the copolymer and pelycarbonate
25 (PC) ; a copolymer of terephthalic acid, isophthalic acid, and
ethylene glycel; an acrylonitrile-butadiene-styrene
copolymer resin; a polystvrene resin; a polyacrylonitrile
resin; apolyvinyl alcohol resin; a polyvmethyl acrylate resin;
a polymethyl methacrylate resin; a vinyl acetate resin; or

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



constituent materials for the sheets, a material having a ratio of PETG:
PC =5 5to 3 7 is usedinthe two or nore sheet materials (e. g. ,

i nner core sheets S2, S3) having the I C nodule |l disposed therebetween,
thus making it possible to suppress deterioration of the printing
properties due to the card deformation causedby a | ack of the heat

resi stance, and further, it is desired that all the sheet materials
constituting the core layer 12 are iAdividually conprised of a materi al
having a ratio of PETGPC = 5:5 to 3:7. These resins_do nhat %enerate

hal ogen gas i ncMi@ngheRy@Pdgericnhirerias, PaNiteR fereg6hyi deféGTE8% argel y

affect  Ingiferalars «angclhe gau LRl fy the Lkl dishesal:dor  the

used resi erefore, use o -nmentioned resins facilitates
wast e di spfhsahianef thkehdet spos&i bF ectidt , hoverheard frad oht t helesiviedonment . A
doubl e-si ded noncrystalline sheet prepared from 25 instead of the

noncr yst al thde Hesispne GRsidy PettaTiade e disehad £h& PoeatSi-ne"F8Rin by a

co- ext pusi 9L GaN N8 430G Y LGTroddh dies LQRitstald ighe pol yester

resin or anothe resin, an additive and a substance, "such as a pol yner,
may be adfiadidityasudmainte 6br50h& hyrmeighif ahel ehsetprefenatdd as30 15 %
by weight or less. 5 10 21 On the other hand, as a resin usable in the
out er sheet@ituent pakeRbR&s AArdHiFheetsy, @ NaFATHaH RV IHPYEHEr | such
as pol yestef prpol yeLhyl £ng L. ephthalial o ShoRalySL dxhene nARRLIY at e
pol yol ef i n,” such as propyl €ne; cellulose, such as cellulose triacetate or
cel | ul ose (d agetatger aoveRplectes M, S35Hakiag tAie ICmodule 11 disposed
acrylanitril e-butadi ene-styrene resin, an acrylonitrile-styrene resin,

pol ysti¥r erére TRRSEtaSH ofitds mak ingo | WimBRafAL RIS atPRIGSAet hy|

g‘ft Bgf;g: f]c%/ e PYMRL 0 AU FEn AUy Frlde BINAH M 3l cnd RUrAcet ate,
deformation causedbyalackof theheatresistance, and further,
it is desired that all the sheet materials constituting the
core layer 12 are individually comprised of a material having

15 a 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
and 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.



al'cohol ; or polycarbonate, or a m xture thereof can be used, and, for

i nprovi ng the bonding by hot nelting, an adhesive |ayer may be
additionally forned. In the adhesive layer additionally fornmed, a single
15 material, e.g., a polyester resin; a polyurethane resin; a polyester
pol yuret hane resin; a vinyl resin, such as an -

acrylonitrile-butadi ene-styrene resin, an acrylonitrile-styrene resin,
pol ystyrene, polyacrylonitrile, polyethyl acrylate, polynethyl

met hacryl ate, polyethyl 20 acrylate, pol.yethyl. nethacrylate, vinyl acetate,
or polyvinyl a Botﬁ“tﬁ ,¥t5eﬁdﬁft%'r Bén%tr@sl%‘s‘ilﬁ%(bjo? léh%é%c%? erfegli“ﬁ?y%r a
m xture Qﬁ,C@ﬂpoéisti%gtl%?ﬁﬁ%r@aﬁl be. ysethoNedtidd N@ogeiice , sbeeh 25

provi ded on’'one surface (upper 25 surface as viewed in FIGs. 1 and 6 to 8)
of the | Casapdli@sicerf,opniésieabyaenewterabhtheheteabbe dpspetlvleyer, and a

printing operation is nmade scanning a printing head . on the rewite
sheet 25, _né‘ﬁgit%‘ﬁga?:@\iv.r??%y% n2§“1°31, 2Py SNt e, Ceglﬂ'l |e.t'a5118]i1ewri tabl e
heat - sgnsiztivg e ding,Layete o3&Jha Neat asepsthiye aecofdiagihayer can
be selected from5 10 15 20 25 22 a polymer/ | ow - nofl ecul e-type

heat - sensistiche aseear dcnglbayerilehbohadéeeseseblyyeohangesnfram an opaque

| ayer to a transparent | ayer dependi ng. on the change in the,crystal state
of the orS&EV&OHPS%&%ﬁréEMFSPe§ﬁE§€th%l%?E%%ﬁ%%dPPﬂyﬁch PRLFELIFx, and a

| euco COﬁgeﬁpﬁékx § Q%@&1§%@§ibbx9mé%ﬁ?ndheghga¥9na@epp§5§§eth91 a
thermal |l y"coloring conposition which utilizes a "rewitablerewitable color

reacti on betrwy@eneanpoletedtylane donaty hagteplvonyhgadmicuner rpdyaanyl

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

or composite thereof can be used.

Next, the rewrite sheet 25 provided on one surface (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



el-ectron-accepti ng conpound dispersed in a resin matrix. The

heat - sensitive recording |layer can be fornmed by a printing nethod, a

coating nethod or the like so that the thickness becones about 4 to 20 m

As exanpl es of organic | ow nol ecul ar substances dispersed in the

pol ymer /| ow nol ecul e-type heat-sensitive recording |layer, there can be

mentioned fatty acids, fatty acid derivatives, and alicyclic organic

acids, nore specifically, saturated @hd unsaturated fatty acids and

di car boxylic acids, ristic acid, pentadecanojc, acid Ini&ic aci d,
§/1ep

P ,
hept adecarfoP®1a&E EHPILECHE LT FYRENBBREANDTIE THET & © % “4¢Fd, behenic

aci d, 'igqaﬁec!q gg\@&% 1 EP PG e PEL S AR ANIC1 866+ AR iRIsageq taci d, and

speci fic exanp unsaturated fatty acids include oleic acid, elaidic

acid, |inayrcdesentispohitheadiahgaimtibeayeitiad setth ofhbefaigepicaci ds,
fatty acid derivatives, and alicyclic or%ani,c acids, are not limted to
t hese, and BHEGEeTHede SHPSIARCE FLePEFS2wdRof TFE dt Hiigse 3he used.

As thegsresid Eéﬁﬁoﬁﬂdbﬁyﬂé%gPt@S%EQQEQﬁgﬁéﬁdfﬂ%qé?derc radedcrylic

resin, an urethane resin, a polyester resin, a cellulose acetate resin, a
ni trocel | Wibse Hresimyl lay \Holydri2®y cohporside oresihd,chontd hiizeypl aacet at e resin,
or a mxture or _copolyner thereof may be used. In addition, for

cont rol | i AFEYH @R Ot A Fo &OHAFr 62/ OF WIRE™ &Rri t abl e
heat - sensiélievcﬁtrrcﬁlc_gfoq{ar&r%orédlcg}iﬁ%c%%&fr@%%r ept, a 5 plasticizer for
i"gh- bol

the resin, a I ng point solvent "or the like can be added in an
amount of dléketrmi2Gdbquarigy bympaendlkti speased iona tres inengtht 1:0f e resin

matri é Further, for inmproving the rewitab]e heat-$ nsitive recording
porti ofl itPalesiansHidy s FacsFeansy 1g¥ ekt FARG SRdERFAS 5@/ & Rdrg 9agent ,

10 a cr 05%&4{143%&19 290t 11y h@%hbhksrsggéagggg ;95 tiyeand mensieRald y

crosslinking the Tesin“matri x can in an anount of 0.5 to 10 %
parts by vweidiies kasat on to 20 um.

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 allicyclic organic acids, more
specifically, saturated and unsaturated fatty acids and
dicarboxylic acids, myristic acid, pentadecanoic acid,

20 palmiticacid, heptadecanoicacid, stearicacid, nonadecanoic
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,
linoleic acid, sorbic acid, and stearclic 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.qg.,
30 an acrylic resin, an urethane resin, a polyester resin, a

cellulose acetate resin, a nitrocellulose resin, a vinyl



the weight of the resin matrix. 15 20 25 30 On the other hand, the |euco
conpound-type heat-sensitive recording |ayer can be forned froma
thermally coloring conposition, which utilizes a rewitable color

reacti on between the | euco conpound and the col or devel oping and erasing.
agent dispersed in the resin matrix, by a printing nethod,. a coating

met hod or the like so that the thickness becones about 4 to 20 m As a
generally colorless or pale color |ed8o conpound used in the

heat - sensi tive recordi ng | ayer, rgﬁresentativel,, ones which are generally

used in preffEe SRt F rechr il he Paifers e ml O% & dHditig Sp&der, 1i ght
sensitive Lecording panel,r fheald askher Moy, SeRsidie fBEthUrfjerﬂf]]Fl%%er , Of

thermal transfer paper, i.e.,” xanthene, spiropyran, |actone, uor an, and
sul t one cortpouraisgdavi NemEeparirad skertetadn, tsuctevasi laddtcone, sul t one, or

spiropyran are used, but there is no particular Iimtation. Specific
exanpl e of$FUCHEEOMPOIM LTI TR BRaiom BRr e reapsparent, a

3, 3- bi - hi ; ] 841 ngt m ' . ve T
3,3-b:EEB%}%%%%%%%E%:%ﬁmgﬁ%%%b%t%%r?dg¥5ﬁnb8999£8aﬁbgﬁt solvent o

3, 3- bi s(1,thainBtdydamade exddted )inGati aebhyltanitndpht hal 2@ley parts by
3-di net hyl anji no- 6- chl or o- 7- et hyl f | uor an, _ ,
3, 3- bi s(9-"Ei M earisiAst €4 sigihfeChy EhEi REPATNARFRELX. Further,

3- di et hylﬁg EH@Z&Q&HS%@ MFPEAHP& ABat-sensitive recordingportion
inresistance to repeatedprintinganderasing, a curing agent,

10 a crosslinking agent or the like suitable for
three—-dimensionally crosslinking of the resin matrix can be
added in an amount cf 0.5 to 10 % parts by weight, based on

the weight of the resin matrix.

15 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
and erasing agent dispersed in the resinmatrix, by a printing

20 method, a coating method or the like so that the thickness
becomes about 4 to 20 pm. As a generally colorless or pale
color leucocompoundused in theheat-sensitiverecordinglayer,
representatively, ones which are generally used in pressure
sensitive recording paper, thermal recoxrding paper, light

25 sensitive recording paper, electro-thermoc 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 example of leuco compounds include



3-di et hyl am no- 7-chl or of | uoran, 3-di et hyl am no- 6- net hyl - 7-ani | i nof | uor an,
3- pi peridi no-6-net hyl -7-ani | i nof | uor an,

3-(n-ethyl-n-nitrile)am no-6-nethyl-7-anilinofluoran,

3-di butyl am no-6-net hyl - 7-ani | i nof | uoran, and
3-(n-ethyl-n-tetrahydrofuryl)am no-6-nethyl-7-anilinofluo ran, and these
may be used individually or in conbination. The col or devel opi ng and
erasing agent is a conpound which re¥®rsibly enmits protons utilizing the

ef fect of _heat . ener and _.has both cql or. devel opi.ng.ef ct .and col
crasing | SvEats Gr s el CGRpaR. o P RaTaanagorprBsL g o
devel opi n%,%rl%i%r(%Sd&&e%@l%tann%gb@nﬁf16}@m@¢@1iaqiiaegroup conprised of a

phenol i ¢ hydroxyl "group or a carboxyl group and a basic group conprised of

an am no @ Gu,isaid 2bedomeh vadindicd eoi3ydsi-é-ddue thy lehe nopatge lofleheat
energy to _cayse the | euco conpound_to be_cqlored or erased. The basic
group maybe PRt aRirRa® 9 QQﬂiqﬁﬁﬁﬁaﬁlﬁiuPﬁﬁ@vional group or in the
form of pay 3 0f; 5 (e GQRAYR > DAL AS 59k B Rl@hyda¥g hephREadRdeer asi ng

agents having any one of a functional group as an acidic group and a
functi onal3-griowrhyd aaimasi7c- ez ylemined loolren .devel opi ng and erasi ng
agent include am nobenzoic acid, qQ-am nobenzoic acid, 4 -amno- 3

- et hyl berz&ie BF@M B oMo At/ benzoi ¢ aci d,

2-am no- S-eINWRENZY ¢ AG the AT NQATA-AW M RERZRI ¢ aci d,
4-anino-3-n%?hox§gén£gﬁc acfﬁ?u?'lo {% 20 25 25 3-ami no- 4- et hoxybenzoic
aci d, 2-ari-pdpErddiorceifenediny ladi-chnildrafilner3rhr onobenzoi ¢ aci d,
2-aniE@-2-nitrobenzoic acid 4- ami no- 3-ni.trohenzqi.q

: id,
3- ani Mo- 437 EY 9 ENeTFoe THei®) AHRTES RS N ¢ adid a%gHPHBBenzoic aci d,

3-dibutylamino-6-methyl-7-anilinoflucran, 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
developing and erasingagent has bothanacidicgroup 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
to be colored oxr erased. The basic groupmay be present either
in the form of a.functional group or in the form of part of

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

30 acid, Z2-amino-5-ethylbenzoic acid, 3-amino-4-butylbenzoic

acid, 4-amino—-3-methoxybenzoic acid,



2-‘met hyl - 5- am nonapht hoi ¢ aci d, 3-ethyl-4-am nonaphthoic acid, nicotinic
acid, isonicotinic acid, 2-nethylnicotinic acid, and 6--chloronicotinic

" acid. As a color devel oping and erasing agent having a basic group in the
formof part of a basic conmpound, there can be nentioned salts or conpl ex
salts of a conpound having a phenolic hydroxyl group or a carboxyl group
and a conpound having an am no group, and exanples include salts or
conpl ex salts of an acid, such as a adroxybenzoic acid a

hydroxysalicylic acid, a gallic¢ [ bi s | acetic acid nd a base,
such as afd™ §¥Fﬁﬂa€|8t5ﬁ¥ﬁ enzalﬁﬁgﬁéiéfR?T ﬁﬁ'qﬁr %9%93 ?%&iylanine.
Speci fic sexgnples bQSEHQQnEoExdéeéab9929h§néﬂzdnﬁ%%&ﬁ@ﬂl@fcS@éié,

p- hydr oxybenzol ¢ aci d- phenyl al kyl am ne salts, m hydroxybenzoic

aci d- aIkyHaammEOSakhstrnbehyb1cpmhyﬁr%myhmmmxﬁﬂm&tﬂi@ﬁbﬂnz&aQ&Wiéﬁ st earyl
p- hydr oxybenzoat e- al kyl am ne salts, %sghenolace ic acid- al kylam ne, and
octylb|spﬁ@hBPééé%EYélcaFE&Panﬁﬁ@méﬁP §20%fd*th®se may be used

i ndi vigluabl %egflghn 5ggmheag¥33@hoﬂeach§u09 eQH?QU@da;ﬁmoﬁm@pépé

devel opi ng an rasing agent are” nof [imted to these, and one of these or
a nlxtureaoﬁdtmmic@tinbcea©id1rmﬁnﬂﬂnmtﬂmacusedd A8 mhehybsLQOhamx¢x a
single resin, ,_an _acrylic resin, Zsp%est resin, 5? urethane

I

resin, poP?&?eé”“iﬁEQ%%QﬁQnHﬂﬂE%%fb%ﬁé@e Ae SYSPP
pyrro"do@?as§gﬁfgé¥ﬂtnﬂévfﬁ%Q?QkﬁﬂRpE%%h@yhncgﬁgrf6¥h d%’EEQEVMEnyl

but yr al or a ure or co ynmer thereof may be used urther, for 5 10
15 20 25 BAs26 compuavd Nghicre ¢@wbiet méeh i deed ssdisi 01 vwempdeer dhys por tion
' 10 of a compound having a phenolic hydroxyl group or a carboxyl
group and a compound having an amino group, and examples include
salts or complex salts of an acid, such as a hydroxybenzoic
acid, a hydroxysalicylic acid, a gallic acid, or
bisphenclacetic acid, 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
acid-alkylamine, andoctylbisphenolacetate-alkylaminesalts,
and these may be used individually or in combination. The
leuco compound and the color 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, polyurea,
melamine, polycarbonate, polyamide, polyvinyl pyrrolidone,

30  polyvinyl alcohol, polyvinyl chloride, or polyvinyl butyral,

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



resistance to repeated printing and erasing, a curing agent, a
crosslinking agent or the like suitable for three-dinensionally
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. In addition, for
further inproving the resistance, an ultraviol et absorber having
relatively high conpatibility with the | euco conpound can be added. As a
met hod for producing the I1C card 10 of 8t he present invention, a nelting

am nat | ony gt ol b HIEALS. O3 DRLART €35 .1 £30.08 usefl The, DELL 10

| am nati on s ane in ic iral's for card are together
di sposed bedseefand’ iOkepbates pa@eing Bhaa éfesmand al BhegrgtRy, neans of
a hot-nelt press. As the mirror plate used in this instance, a

ni ckel - chrdnsies pl Brlebng opper bl @t ethe Stke mwisesiedompl ate having a
polish surface or an_al umnum pl ate havi ng_a .polish_surface can be used.
'n the mel TG TATRAT | O ol KOS S CPANESas St praet: FRGFERCETE it o

| am natied Qaud@tinh s hacesit eF the vsirg f%dﬁ%&l‘t@, b@nfeidit | MssLnes the
types of the protecting sheets on the both surfaces nmay be different,
respecti vetie 'ehrghictef sthe pesiermitcin bdnpeddiddoon fhe fvatbeby a

printing nethod used .for_conventional paper..an | astics, specifically, a
known printing nethod, st R - ot” £ I%s anrs ?tipr‘%’sr?gﬁ?ord%aér_l&@r een
printing nedhoehvely & igha¥bhBatPhi DA PG et had. 1 Ald®kohpeuil £4Mdbe

| am nation, the integrated card material is peel ed of the mrror plates,

and punchetidgd-into a card form by means of single-edged or nmale-fenal e
dies. 37 5 10 15 20 25

As a method for producing the IC card 10 of the present
invention, amelting lamination method by means of a hot-press
can ke used. The melting lamination methéd 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 copper plate, 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
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 printingmethod, or a gravure

printing method.

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

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



30 After punching into a card form generally, characters are enbossed on
~the cardbyneans of an enbosser, and the enbossed characters are colored by
tipping using a thermal transfer foil, or nmagnetic information is encoded
on magnetic stripes, and, if desired, a facial portrait, a barcode or the
like is transferred to finish the IC card. Further, for inproving the
pattern printed |layer in, e.g., resistance to wear, a protecting |ayer can
be provided. Furthernore, f or providffg a contact |IC chip, the surface of
the card is cut to forma recess, and then an IC chip is enbedded in the
recess using an adhesive, so that a conbination or hybrid card having both

a non-contact | Gk pueentagtidte GaBabe frePagee r EXBPP|@% raidrs
Experimental Exanples 1 to 36 conducted for checking the effect of the

present i riveneinbasaetionigaiesed Phagansiof arhembos$en agd Ekpamnibrsseal

Exanpl es, lanation is made, with ref t i fi.c values, but
the presert FHUBHTT O T SHSETT Rt CAPBy PheSeigat St 14 (e FdiFow ng

Exanpl &s, f@in) v higeet O iRFvicRgthBEe i SEhHEHUAGEXAGRLESc 1 QWhdsn FICs. 6
to 8 were prepared as sanples for evaluation wherein the thickness val ues

of and t heandmtigr dgkd redr & Hea Ghdlepomitredital & orsde ot hhethekedse | ayer
havi ng the_l C npdul e . di sposed .t herei.n, were changed, a exam nations for
eval uat i ont%efn%n%%r}b?cil nt9 ré%s&g?ﬁ g? \‘ﬁnatrﬁ’ P@é%@ﬁr't The "R | ayer on
the card sgd aservere senoucd ethydxpal| nenf al fanleck AR heagard 10A

having the structure exanple shown in 28 10 15 20 25
protecting layer canbe provided. Furthermore, for providing

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 hybrid card having bcth

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

15 Examples
Next, Experimental Examples 1 to 36 conducted for
checkingthe effect of thepresent inventionwill bedescribed.
Inthe following Experimental Examples, an explanation is made
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
structure examples shownin¥IGs. 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

regspect totherewrite layeronthecardsurfacewere conducted.

30 Experimental Example 1

An IC card 10A having the structure example shown in



30 FIG 6 was prepared as a sanple for evaluation. (1) First, an |IC nodul e
11 was produced as follows. A polyester polyurethane resin solution was
applied to an insulating substrate 19 conprised of polyethyl ene

t erepht hal ate having a thickness of 50 mand dried to form a bonding | ayer
havi ng a thickness of 5m Then, an alum num foil was put on the adhesive

| ayer and a resist was applied onto the alum numfoil, and then subjected
to exposure and devel opnent treatmen£8to forma resist pattern for antenna

circuit, followed by etching treatnent, thus formi ngan antenna pattern
conpr | sed 010 al AR HE SHAESh Ak o CETB- 6T RYGIIATAG Subst r at e 19
i ncluding the antenna pattern was 60 m Next, an ICchip (4 nmx 4 mm 14

was nounted by face down bonding on the I C nounted portion of the
i nsul ati ng subsitllatfe r83 ,t kmod§hmadudei ddt wepi prodndedt esefbayervs40 (see

FIG 4) . Then, epo sealing resins 15, 17 are respectively , applied to
the 1C mount ed SUpPYESERE HoHe 4e oS LE P S e 0r RS hetl at | ng
substrate 19, ; Aneh furd eI NG RlAteeq & pil /A 1eheSUS304H

(diameter: 7 mm thickness: 50 ~Lm) are respectively placed thereon and

cured at I¥¥egrchylodi daging € thtukeedd . ofF G0 pmasndidigied @oojfecta on

hei ght Bl on the I C nounted, surface of the IC nodule 11 prepared and a
proj ecti o REPERRY Y DN LEKENECE ABACKBERERE St acdlefhe®® RilERABER of the

whol e modilie 3l <t BE ! On MM RS PO QRMAS sHRAs UF&dh {3Q,3PepbIBRRs)  and
then the sealing resin on the I C non-nolunted surface of the nodul e was

renoved bymearhefalamimurefodand angrbirent $0rjediedédhto mxpdserieCamdunt ed
surfa W?'jse asur ed. lrrc]eattrrln%ntn%%s {Dgrrrrlegt rgéié{]e a;[th'ii_ecrknne oy ah?‘:e%ingi tal
ni cr onet eSS PTH O P
circuit, followedbyetchingtreatment, thus forminganantenna
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 anisctropic conductive layer 40 (see
FIG. 4). Then, epoxy sealing resins 15, 17 are respectively
appliedto the ICmounted surface and the IC non-mounted surface
of the insulating substrate 192, and further reinforcingplates

20 16, 18 made of SUS304H (diameter: 7 mm; thickness: 50 um) 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,



25 29 manufactured and sold by Mtutoyo Corporation, was used. The

results of the nmeasurenent are as follows. *Thickness of whole nodule at IC
nount ed portion: 450 -tm Projection height Bl on |IC nounted surface: 290
m Projection height d on IC non-nounted surface: 100 m(2) Then, a core
| ayer 12 was produced as follows. As inner core sheets S2, S3 and outer
core sheets S1, S4 constituting a core |layer 12 wherein the outer core
sheets were individually disposed as?8uter |ayers, a PET-G (copol ymer of

terephthaljic_acid, cyclohexa i et hanol . _.and et hyl ene | ycol ) sheet

navi ng. i ncBABOF At EA-ERETE Ao bt Camrer STare §B2RoBRFAB e A FEoR | 1P

(titani um exsde}sWas PREPAELSurdhent i MRETaLOFS Shpet S3 adjacent to the IC
nount ed surface of the 1C nodule 11 had a thickness of 290 m and the

i nner core * BieeknsSs afff vdoed magiuike atC Ifo mommiretde ghosttibac e 46adpa

thickness ,of 100 Ft.m FEach of the outer core sheets S1 , S4 had a
t hi ckness of HBYETH*Fh R th&lle £0s3fy, Me¥RLELCRURAGFRY a ditetdr of 8 mm

were fa med, gRSREGLUINENG: gt (e JnNRRr nEAlRoBNEEHS sB3£aps? ki egi on
correspondi ng 1?7(35] thelol C rmlt.?lnt e?ipornti on.n He?lghts B,S c of theagﬁ}rl%ugh hol es
S3b, S2c are automatically determ ned by the respective sheet thickness of

the i nner core sheet S3, S2. The |1 C modul e 11 s dj sposed .bet ween t he
i nner core shee?@ S@?enSS At T hey Xier e 4 effivo ‘Vefci Xe&d ftog&é’t""ﬁer by

ul trasoni ¢ bondifg.inkhe QUL s6AEEsSELEtS: Sha SAcWer EoPbacedht O 1t he
respective surfaces of the sheet group tenporarily fixed, and then they

ver e t oget hercadispidsad rigee vewre dedienl B3 yhstredn Ble mutrear cpkatdseach havi ng
2, L1 CH12550 88 1AL 45 CLLEILPS, RO SR 202 P (418
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 um, and the inner core
sheet 52 adjacent to the IC non—-mounted surface had a thickness
of 100 pm. ZEach of the outer core sheets 51, 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 83,
20, s2inaregioncorrespondingtothe ICmountedportion. Heights
B, Cof the through holes S3b, S2c are automatically determined
by the respective sheet thickness of the inner core sheets

53, SZ.

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
on the respective 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, andpressedandheat-meltedbymeans



20 25 30 30 of a hot-nelt press under conditions such that the tenperature
was 1500C and the pressing pressure was 0. 98 MPa (10 kg/cm2 ) . After
" solidification by cooling, the OPP films were peeled of f to produce a
core layer 12 having the I C nodul e 11 di sposed therein. (3) Then, outer
sheets (printing sheets) 21, 22 stacked on the surface (IC non-nounted
surface) and back surface of the core layer 12 and a rewite sheet
(rewitable heat-sensitive recording Sheet) 2 5 stacked on the top surface
were produced as follows. Patterns for the card front surface and card

back surfa®® aWRe e Tek Pragaltnriesh FAReHt bR pSMyst HiatehBe teERSFRiAat e
sheets each_haw a i.ckness of 75 ~Lmby a i i nt yng/ of f5et
o ntsng. RGO GrP e BRcanasiReee T ate Turd A RUOTRE T ful ati on
shown bel onfyes s deth cd i dhéy rdioviitggl thenepp sii e ase fs wdeaees whi ch
face the core layer) of the sheets by a gravure printing nethod so that
the thi ck%%@o@rf%%ce;@n%%?tliaaﬁralp%o%ﬁéfansé&ﬁrécmd_%e ghdi%sweddri ed at
a dryinrg t@ﬁg@éf%ure of 100'C to prepare a f ront surf ace printing sheet
22 and abacCk sUrf ace printing sheet 2 1. Further, as a rewitable

heat - sensitive recordi ng sheet 25, a commercially avail able |euco
coloring-type rewite sheet shown bel ow was prepared. <Adhesive

conposi ti on> Pol {EsTEERr iteT bephpt @My tgihhtieedsB 215 BF Eagdieght )

Tol uene: 5Q PR i 5 % by i_ght) e ne: 50
Parts by m%?&%%§%§%¥ag%mggy éé?g%?qnﬁ%€6V¥ﬁ%%b)eaﬁggﬁg§%ﬁ§%¥%%§¥§ggording
sheet > Manth@ctor€dl apshk Sk dady M ASKHBISH s HRARER Muldi$ el TED  Substrate

(PET) thickness: 25 [tm Recording | ayer thickness: 7 Rm
10 heat-sensitive recording shéet) 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 pum by a
silk printing/offset printing method, and then an adhesive

15  composition having the formulation shown below was applied
totheindividualinnersurfaces(surfaceswhichfacethecore
layer) of the sheets by a gravure printing method so that the
thickness of the composition applied became 3 pum, and then
driedatadryingtemperatureof100°Ctoprepareafrontsurface

20 printingsheet22andabacksurfaceprintingsheet2l. Further,
as a rewritable heat-sensitive recording sheet 25, a
commercially available leuco coloring-type rewrlite 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 Paris byweight (35.7 $byweight)
<Rewritable heat-sensitive recording sheet>
Manufactured and sold by MITSUBISHI PAPER MILLS LIMITED
30 Substrate (PET} thickness: 25 pm

Recording layer thickness: 7 MKm



31 Protecting |ayer thickness: 3 m5 10 15 20 (4) Form ng of a card was
conducted as follows. The top surface printing sheet 22 and rewitable
heat - sensitive recordi ng sheet 25 prepared in (3) above were placed on
the. surface (IC non-nmounted surface) of the core |layer 12 prepared in (2)
above so that the recording |layer was disposed as an outer |ayer, and the
back surface printing sheet 21 prepared in (3) above was placed on the
back surface (IC nmounted surface) of3ihe core layer 12, and then they were
tenporarily fixed together using an ultrasonic bonding machine. The sheet
group tenporari IBFFtS&ddnfas adisspddedBesween 3 $ai nl ess steel mirror plates
each having a thickness of 3 mmthrough OPP filnms, and pressed and
heat-nmel ted by neans of a vacuum hot-nelt press under conditions such that
the tenperaturedaFcdi2iCanrnd tthegpdessisngopiessedeanasc0l88sMPa (10
kg/cnR) . After solidification by coqgling, the OPP filnms were peeled off
and the card forfhs §HR AL AR AR NGUSIeetoPPoRBd BFYELRERLRg out into a

card fermylo. praduce a 5@%@1@9%@@4@2%«‘;@%@?111%@%#;'(3?;@@%'w%_re

heat -sensitive recording layer 1'n peri eri ment al
Exanpl es Zplaxcdd J4iC ey dark3Achguicngohhroshtadt siief exanpl £ $hkowarien Fl G
25 6 were individually prepared as sanples for evaluation in _accordance
with substeif$alld RIfPERTe 1pr deédabevasse nthik petd mareadipeakgveér1 except

that the bﬁ%?%&%%%%e%@ggkﬁn§8ter§%gﬂﬁ¥iQﬁdﬁﬁﬁé&S%ﬁ?%&ifﬁ#é?&ﬁ@g%ﬁ% val ues
shown in were used i n these Experimenta anpl es.
Experi nentsthedx@1pbeedéred in (3) above was placed on the back surface
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 QPP films
were peeled off and the card formed product was taken ocut,
followed by punching out into a card form, to produce a
20 non-contact IC card having a rewritable heat-sensitive

recording layer in Experimental Example 1.

Experimental Examples 2 to 15
IC cards 10A 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 Example 1 except that the inner core sheets 32,
S3 having the respective thickness values shown in FIG. 9 1
were used in these Experimental Examples.

30

Experimental Example 16



5-10 15 20 25 30 32 An IC card 10A having the structure exanple shown in
FIG 6 was produced as a sanple for evaluation in accordance wth
substantially the same procedure as in Experinental Exanple 1 except that,
as constituent materials for the inner core sheets S2, S3, the materials
shown in FIG 9 were used in this Experinental Exanple. Experinental
Exanple 17 An I C card 10A having the structure exanple shown in FIG 6 was
produced as a sanple for evaluation i3 accordance with substantially the

same procedure as in Exper] tal, le 1 except that, as constituent
mator als for tRE FHnEFESchIE HERS B8 F HrtinE*6lPee SOPERoNeet s SL,
S4, the maiRy i glgas PHAMUAIE EEG AmpALrHS e 4 T4 4H o EXPEELABALARE EXanDl e.
Experimental Exanplés 18 to 32 IC cards 10B having the structure exanple

shown i n MiGh stbageetirdilyi dbal kpmpr pdoceduas sanpheBxperimemtahti on. In

t hese Experinental] Exanples, the sheet naterials constituting. the core
Layor 12 KEATRY & hEHCHIOIIRE: £F FrBp&T ISP h MELR TdBdpet OB SoLBCE her i n

wer e CoNMPs3edsQbeklr 88, | 8y Nt PhaltRP8h1605RowA NES TSI 320 war@ndsoyter core
sheet S1, and the thickness and constituent materials for the sheets are

shown in EnGthds Experimemttall Examplle.33 An | C card 10A having the
structure exanple shown in FIG 6 was produced as a sanple for evaluation
in accordance wth substantially the sane procedure as in Experinmental
Exanple 1 ekl raSnpaRstituent materials for the inner core sheets
S2, S3 and the outer core Sheets S| , S4, the material s

An IC card 10A having the structure example shown in

10 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
coresheets 52, S3andtheoutercoresheets 81, 34, 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 IC module 11 prepared in (1) above
disposed therein were comprised of three layers of inner core
sheets 82, S3 and outer core sheet 51, 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 acccrdance
with substantially the same procedure as in Experimental
Example 1 except that, as constituent materials for the inner
30 coresheetsS2, S3andtheoutercoresheetsS8l, S4, thematerials

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



shown in FIG 9 were used in this Experinmental Exanple. 33 Experinental
Exanple 34 An I C card 10B having the structure exanple shown in FIG 7 was
produced as a sanple for evaluation. In this 5 Experinmental Exanple, the

t hi ckness and constituent materials for the inner core sheets S2, S3 and
the outer core sheets Sl1 are shown in FIG 9. Experinental Exanple 35 10
An | C card 10A having the structure exanple shown in FIG 6 was produced
as a sanple for evaluation in accordaBde with substantially the sane
procedure as in Experinental Exanple 1 except that, as constituent
naterials for the inner core sheets S 2, S3 and the outer core sheets SI,

S4, the %H&W# 1 G 9 were used in this Experinental
Exanpl e. n?%&%?ﬂg§perlnenta léganple 36 An I C card 10C having the structure
exanpl e shown i iin AIGca&dwadBphadiungdtias atsamplme: feramgpial wdtowaninl n t hi s

Experi ment al Exanple t he thjickness and constituent naterlals for the -
i nner cor & Sheet 7332, PJS%d‘%ﬂﬁij e SRR GO FYEyatapn - 5418 ERLRown in

FIG 95 | ,g&'éj} 3] rg!i?‘d}&@ Qf@ hecithenbalght-B1Qf the
t hr ough hg? on x&ﬂ ?Eé ® mount ed sur acelcor?esgbn é to the sum
of the thkﬁkmesﬁe xﬁndﬂutdr@neheemsesshees &34 atite thetdhickaee sheeftst he out er
core sheet $4, i.e., 300 m_ Wth respect to the sanples in Experinental

Exanpl es 3 t3r 26w 8 riiGur%e of the core layer, and the results of 30
eval uations of the printing properties and the printing properties after
t he heat resistance test, and generation of 34 hal ogen gas during the
i nci ner at i p et Enahiovn Exerdgie 30, In FIG 10, in each of the colums for
t he sh%et t hi ckness _ ,
1 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

coresheets 52, S3andtheocutercoresheets S1, S4, 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
FIG. 8 was produced as a sample for evaluation. In this
20 Experimental Example, the thickness and constituentmaterials
for the inner core sheets 82, S3 and the outer core sheets
S1, S4 are shown in FIG. 9. In 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 um.

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



C-of the inner core sheet S2 (height of the through hole S2c) , 5 the sheet
t hi ckness B of the inner core sheet S3 (height of the through hole Sib) ,
and the sumA (= B + C) of the heights of the sheet through holes, figures
in[] indicate the difference between the individual height and the height
, Bl , or Bl + C, wherein Bl represents a projection height on 10 the
| C nounted surface of the I1C nodule 11, and Cl represents a projection
hei ght on the |1 C non-nounted surface.345 20 25 (5) Evaluation Printing
properties The printing properties of the rewitable heat-sensi tOi ve
recor di ng F&yRFeRII3H ‘w‘:’g’rrtg Viet® FEnERdd s 255 IShGHE. B Fifi-ng “was
conducted using a thermal printer, manufactured and sold by Kyushu
Mat sushita Electric Co.,Ltd. , at energy applied to a thermal head of 0.45
ml/ dot, and, W tInFIespéctint eathefrigg onlofns Hercérasheeontthdmd neack

surfaces above the I C nounted portiqn, when print mssing occurred, the
printing pr&fekRf N OF 81BBEY EF 091 TN RENTRT THFPVEBUEM HF2ccurred on

the pright eg, pardd an.. iR& R isnfai 88 Hons tdes el srebated O didiangl e)
3 Ightly, tnh

when print mssing occurred s e printing properties were rated O
(circle) ;tleadhdemmaoclpridib) Masi Ageosaury dd, Bt-he)pof nthadrefbper ti es
were rated O (double circle) (see FIG, 10). Wen print.  mssing or slight

touchi ng deEuFle oPhede TP iPHES, JFHLIHeEs ddrlt el eifé ¢&Rd surface is
! : P e . _ She! 2
convex V"g@lft reP{‘@gg)e%J%tn Thasi0g: Plasdi %[?elgthoéjﬁmi” %glgé%g%@'&l, e

portion, e card surface I's concave. spaci ng et ween the
convex carpl swdf @ce+ard, atishrerimmB1 heask ¢ sersitmlal pragecompartesti giiio onhat i n

the concave card surface, and therefore the convex card surface is easy to
achi eve sath$ G PeEREPAMYHF IR 6petis ¢& module 11, and Cl represents

a projection height on the IC non-mounted surface.

(5) Ewvaluation
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 thermal printer, -
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 wereratedx (cross); when slight touching
occurred on the printed portion, the printing properties were
rated & (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 peripheryof theICportion, thecardsurfaceisconvex, whereas,

when print missingor slight touching occurs on the ICportion,



510 15 20 25 30 Heat resistance The I C card prepared was hold in an
environment at 700/ 60 % RH for 72 hours, and cooled down to room
tenperature and then, the printing properties were eval uated. The
criteria for evaluation of the printing properties were the sane as those
menti oned above in connection with the printing properties. Froma
conpari son between Experinental Exanples 1 to 15, it is found that, when
the sum A of the thickness B of the $hner core sheet S3 on the IC nounted

f hei ght t t hr h hol Si d th hi ck C the i
oo e d sl e Rnia. AORARES - sulte bk NG DEREeER BUgh. hol'e
S2c) fall sddvdhearangsrPicaGdn af thbenstmMdRL i % %alf?%@%oﬂﬁa&@@

proj ection height Bl on the I C nounted surface of the IC nodule 11 and the
proj ect i ortchthghit irxCihencoheav€ canghsnofiated asut theeefpre.thd nohhexr ange of

from 360 to 420 E% , .the printi g roperties are, favorable gsa | es ot her
than the Fes %%ilﬁgeap%f Rei 81 FrEpetth eﬁﬁ?ﬁ?%t%%%pHBBF Ligsi st ance
test rgted X were judged to have satisfied printing properties).
Particularly, fromthe results of the individual Experinental Exanples, it
is found tHextt, ndweirstdred hi ckness C of the inner core sheet S2 is in the
range of 30 jimof the projection hei %ht Cl on the I C non-nounted surface
of the IC 5 10 f§ezéc card prepared was hold 1n an environment at

70°C/60 % RH for 72 hours, and cooled down to room temperature

and then, the printing properties were evaluated. The

10 criteria for evaluation of the printing properties were the

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 con the IC mounted surface (height of

the through hole $3b} and the thickness C of the inner core
sheet 52 on the IC non-mounted surface (height of the through
hole S2c¢) falls in the range of *30 pm of the sum (Bl + Cl

20 =390 um) of the projection height Bl on the IC mounted surface
of the IC module 11 and the projecticn height Cl on the IC

non—-mounted surface (i.e., in the range of from 360 to 420
Bm) , 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 indiwvidual
Experimental Examples, it is found that, when the thickness

30 C of the inner core sheet S2 is in the range of #30 pum of the

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



25 30 36 nodule 11 and the thickness B of the inner core sheet S3is in
the range of 30 mof the projection height Bl on the IC nounted surface of
the IC nodule 11, favorable printing properties can be obtained. Further,
it is found that, when a relationship (B1 + d) - 20 m< A<_(Bl1L +d) +
10 mis satisfied, that is, Ais in the range of from370 to 400 m the
printing properties are generally very satisfied. Further, froma

conpari son between Experi nental Exanﬁﬁes 1, 16, 17, and 35, it is found
that, when a_ PET Pg. thernnglastlc resin sheet is used in at |east part of

the sheet PRAREEF oS FOtFPRGSERE® O NCayarer ﬁ@rﬁr?kﬂﬁ‘?’ﬁgq%rl&pertu es
ft th 3t 70C/ 60
OaA) Rﬁrfore gﬁ hour?%%r ?r%e(?$% %ﬁl?gg%@ éér/%:gés}%\;lr%{efq tﬁl S | s presuned t hat

a pol yner mbhoyedfsPEl&Gansd B hes peitler Heatfavesidtlaneeinadngonpared to

a PETG single material, and suppresses deterioratian of the printing
propert i es TERET hLeHIAE PRAREFI MR a ESRPEETs oht bet WeBRAE SR | H’Eﬁf’al

Exanpl g5 9$ﬂ @%’néﬁlﬁ Q&Pqn%l?gaggo @%Lb§% 1SQYHEEQ[%£

t hi ckness of I nher-“core shee er cor“e sheet S is
not forneds&pishecoOppasit essi deiofid hde famget@blﬁsdﬁeatmseaswo wen,recordi ng
sheet 25 but the thickness of the outer core sheet Si on the side of the
rew itabl etPReRFIREHRY tPYRPFE R i Hf FRMT DY 95 redded ie6 -nake up for

a lack of the card thickness, the printing properties are nore inproved.
The reason for this is presurred that the increase of the thickness of the
-outer core sheetrSrthmderinuma tdwnparewrant delterceaExperdinenvelr ecor di ng
sheet 25 makes it possible revent the uneven surface of the | C nounted

Sorti o f RS Eatie: 16 -t e ol Tt fcES LPUELGHE Funkeh & PETC/PC

thermoplastic resin sheet is used in at least part of the sheet
materials constituting the corelayer, theprintingproperties
after the high-temperature and high-humidity environmental
test at 70°C/60 % RH for 72 hours do not deteriorate. The
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 Ontheother hand, froma comparisonbetweenExperimental
Examples 17 and 21, it is found that, in the same structure
for the thickness of the inner core sheets $2, 53, when the
outer core sheet 54 is not formed on the opposite side of the
rewritableheat-sensitive recordingsheet 25but the thickness

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 caxd 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 undexlying the

30 rewritableheat-sensitiverecordingsheet 25makes itpossible

to prevent the uneven surface of the IC mounted portion from



Further, froma conparison between Experinmental Exanples 17 to 32, it is
found that, in the structure in which 5 the outer core sheet $4 is not
formed but the thickness of the outer core sheet S1 is increased, when the
sum A of the thickness of the inner core sheets S2, S3 falls in the range
of (B1L + ) 30 m the printing properties are individually satisfied.
Particularly, fromthe results of the individual 10 Experinental Exanpl es,
it is found that, when the thickness 3C of the inner core sheet S2 is in
the range of 30 .Lm of the 1Pro'ection hei on the | C non-nounted
surface ofSAHEHE thodia®e £t q e OFcO eggeﬁear the inner core sheet S3
is in the range of 30 mof the projection height Bl on the I1C 15 nounted
surface of the I1C nodule 11, satisfied printing properties can be
obt ai ned. Furt hénrtier,s froond thabariken batwebatEgpehimeﬁﬁal+ ) - 20 m
< A< (Bl + satisfied, that is, Ais in the range of from

370 to 400E’Fﬁmpierﬁa1Br?‘t‘113|2nglbr1§pg?’t‘?%§thé\'te b%r’?@reaFWU%Wef%%/HPéSPe 20
FUrtNESTON ehe I dudet. (U SHRRL B9 del bt O LAAN dist [N driRicnblg BE Nt g

properties after e heat resistance test. 25 30 I's apparent that the

above t heotlye amitsuckoappbhest $b Experdrreistsal, Eharrptlee 3fum FhicE Ekperi nment al

Exanple is considered to have a structure conpri si rl% the oquter core sheet
8

S4 and tV\otIFJaS)E“resgsc&#pFF@eH”b?r twe S ﬁH%?tEosr% sst‘?’eéta1 s ddpe AN
E?]nglt mégtn e%gg{rgllﬁe%.%’o nal %IQ%%{; Jlusn %) ent rom%cr{&dtlgg %lﬁ’g | i(r)
when a PEG IRENG PErmatelballyi, SErmedhasres cofs bift thentingatvedual 5 10 15
20 3810 Experimental Examples, it is found that, when the thickness
C of the inner core sheet 52 is in the range of £30 um of the
projection height Cl 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 pm 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 (B1 + Cl) - 20 pm = A £ (Bl + Cl1) + 10 pm is
satisfied, that is, A is in the range of from 370 to 400 pm,
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 the 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 comprised of the inner core sheet $3 used

in Experimental Example 21, and therefore it is considered

that a similar effect can be 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



for the core layer like in Experinental 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 ogen gas is generated during the
incineration, thus making it possible to lower a load on the environnent.
The preferred enbodi nents of the present invention are described above,
but the present invention is not limted to these enbodi nents, and they
can be changed or nodified based on #fe technical concept of the present

I nventi on. Fogjgggng

le,_.in the abo emhodi nent expl anat i [ made on
the 1C car o as nC ERBIIET AR th PHE PO Pe. ChaDE o923 F& Tor mad onl y on
the surfacgn@fid haieaedifg £ skderofenthe tfamdNedsmunted s4ifacg but the
present invention is not limted to this, and the present invention can be

appl i ed t ca wnilCchdiog ikavirrgia, stihefaris ewr deagehethat dradeeon gelse back
surface of. the car% g&ithe sige of the 1C nnugﬁed&%#pface and gn | C card
having a rewIcPE~EhEE Y ot d EntRF dif iHe Bhck ™S diFadE oF PARE *®aSd, and
favoralsl e o851 Ndwd® Proped tdescicannbe-Htained simlarly. 39 5 10 15 20 25
30 What is clainmed is: 1. An IC card conprising: an |IC nodul e which

conprises an I C chip nounted on an insulating substrate having an antenna

coil, and a chi reinforcing plate provided on at |east an |C nmounted

curface of sai P BEPAPFAGIIRAT I RGP EBPEPRFer K TE AT &

plurality @fsshesia M, abic hayiphesedicdi hfe Moo 8 dhsposad thierebet ween,
these embodiments, and they can be changed or modified based

10 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 noﬁ—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

be obtained similarly.



whierein, in said plurality of sheet materials, at |east the sheet
_ materials adjacent to said I C nodul e have a through hole for containing
therein said IC chip, formed in a region corresponding to an |IC nounted
portion of said IC nodule, wherein a relationship A= (Bl + d) 30 mis
satisfied, where A (n) represents the sum of heights of said through
holes, Bl (m represents a prOjectron hei ght on an IC nounted surface of
said I C nodul e, and G (m represents3a projection height on an IC
non- nnunteﬂlgyrfac %ﬁrd | C nodule. 2. The I1C card according to claim
1, wherein atléﬁgh (BL +d) - 20mSA< (B +d) +10j.mis
satrsfred 3. The 1 C card according to claiml1l, wherein a relationship B =
Bl 30 mis satisfied where B (n) represents a height of said through hol e
on the side of theICCcardncetpsasfiage of said IC nodule. 4. The IC card

according to clai , _Wherei 2, relatronshr =d 30 [Lmis satisfied

there. C 0 *r eprBsbhi BOGTHE HHier GeRERT oo PouGH ot THETIE SPddtof the | C
non- moent eith SUrfacRy 4qraft Saiud hlanrﬁe_;d%eanﬁenﬁaecb§1caéeldagceh§png to claim
1, wherein a relationships B =Bl "EE 30 m and C=Cl 30 mare satisfied

where B ( gL argpmes phateap ey ighed ol shilkatir enghC vt shefsicde of the
| C nount ed urf e of sai.d ICug%_jttr 3 and C (m represents a height of
sai d throt e A& C*M6n- mounted surface of said IC

modul e. 10 6. Tlaec&&qaerﬁlaeg%%agngoa 1R b yWhergideSahdephHigl ity  of
sheet materials constituting said core [ayer conprise at |east a pair of

i nner cor éashedt saddj d€emodud esdiigricGedpdhleascheandean outer core sheet

st ack on at |east one of sa air i_nner cor she 7. The IC
chrd 28 or g FEoeeam 5 saRe Rl A o ae S BrteiaT S ad Telst

the sheet materials adjacent to said IC module have a through
hole for containing therein said IC chip, formed in a region
corresponding to an IC mounted portion of said IC module,
wherein a relationshipA= (Bl +Cl) *30umis satisfied,
15 whereA (um) represents the sumof heights of said through
holes, Bl (um) represents a projection height on an IC
mounted surfaceof said ICmodule, and Cl {Um) represents

~aprojection height on an IC non-mounted surface of said

IC module.
20
2. The IC card according to claiml, wherein a relationship
(Bl + C1) - 20 pm £ A £ (B1 + Cl) + 10 pum is satisfied.
3. The IC card according to claim 1, wherein a relationship

25 B =Bl + 30 pm is satisfied where B (um) represents a height
of said through hole on the side of the IC mounted surface

of said IC module.

4. The IC card according to claim 1, wherein a relationship

30 C=1cCl%* 30 um is satisfied where C (um) represents a height

of said through hole on the side of the IC non—-mounted surface



has a rewitable display |layer fornmed on at |east one surface of said core
| ayer. 20 8. The I 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 includes a material conprising
a copolyner of terephthalic acid, cyclohexanedi nethanol and ethyl ene
glycol, and 25 pol ycarbonate. 9. The I C card according to claim1l, wherein
said sheet nmaterials constituting sai4d core |ayer conprise a

no-chl ori ne-containing material. 30 10. An IC card conprising: . 41 an IC
nodul e whi € Ed3#Pr £Se8O@Wle¢C chip nounted on an insul ating substrate
havi ng an antenna coil, and a chip reinforcing plate provided on at | east

an | C mounted surface of said insulating substrate; and 5 a core |ayer

conpri si ng5a pl urie rtyaafd sbeetd 1y ebicalasm hayhage $aiatrd Gyl g gl sposed
t her ebet ween, wherein, in said plurality of sheet materials, at l'east the
sheet mat eBialBsl ddpaaknt ansl SardCl & FOdwh e hase ta stifirealighe rbob e(fnor

‘cont ai ny j id 1.C.chip, f d i i 1 [ di t
[ rount 6= HOrEYBRC B D TTCRANEE, £ o UHG ETIF & Gra: FORENF RO IS = B1 30
m and C =18lmo30:dn ans-matd $fr 8di gwhenfBh o My nepr g%rﬁf(]trgeﬁre%éﬂtesct' on

height on an I C nounted surface of said I'C nodule, represents 15 20
25 30 noduf&eighd of E@id ehresehhols dreithhts ble ofitthe Afough-mounted

surface of said IC module.

10 6. 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

of inner core sheets.

15
7. The IC card according to claiml, wherein said core layer
has a rewritable display layer formed on at least one surface
of saild core layer.

20 8. The IC card according to claim 1, wherein, in said sheet

materials constituting said core layer, at least a pair of
sheet materials having said IC module disposed therebetween
includes a material comprising a copolymer of terephthalic
acid, cyclohexanedimethanol and ethylene glycol, and

25 polycarbonate.

9. The IC card according to claim 1, wherein said sheet
materials constituting said core layer comprise a
no—-chlorine~containing material.

30

10. An IC card comprising:



hol e on the side of the I C non-nounted surface of said a projection height
on an | C non-nounted surface of said |C nodule, B (n) represents a height
of said through hole on the side of the IC nounted surface of said ICIC
nmodul e. 11. The IC card according to claim 10, wherein a relationship A =
(BL + d) 30 mis satisfied where A (n) represents the sumof heights of
said through holes. 12. The IC card according to claim 10, wherein a

relationship (BL + d) - 20 gm< A<41(Bl1 + d) + 10 j.mis satisfied. 13.

The | C card accordi t | ai.m 10, wherein sa luralit sheet
material s const iﬁmlﬁpﬁlogﬁﬁﬁ %%?%Tllcﬂlg?r’c%%p%ﬂsg : ul}f’éé{%‘%/n*ae%éirlr a5t i nner

core sheetsnadi 2eeny @ s@ts-d %éﬁ% &n tcRRd 1i1Qut ehacar endheet stacked
on at |east one of said pair i nner core sheets. 5 10 14. Thé IC card

accordi ng Jt@lm;fcarmﬂ@;pl\merpruvs@e@ woeé léayernhas rourevrd tsalifecdi spl ay
| ayer fornmed on, % one sbrface of said core layer. is. The IC card

accordi ng 9o K n’r LI TP alsid ket  nmaterials constituting said

core layer, at |£asked At Rinpribesl wleﬂaqllscyhawg}geé@&nqte‘;m@ul e
di sposed t herebetween conprise a material conprising a copolyner of

t er epht halhaviagishidtyld otmicdreediwdwublt,hemm@eatvoMMene gl ycol and

pol ycar bonat e. 6., The IC. card according to claim10, wherein said sheet
mat eri al s const |”‘f?1ﬁ‘7er?dl'sé?§a€§r89‘|"é?]e+t¥8 FRSRE o tRGIEHFord heSESHt ai ni ng

material . the sheet materials adjacent to said IC module have a through
heole for containing therein said IC chip, formed in a region
10 corresponding to an IC mounted portion of said IC module,
wherein a relationships B = B1 * 30 um, and C = Cl1 *
30 Um are satisfied,
where Bl (Um) represents a projection height on an IC
mounted surface of sald IC module, Cl (im) represents
18 a projection height on an IC non-mounted surface of said
IC module, 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

20 IC module.

11. The IC card according toclaiml0, whereinarelationship

A = (Bl + Cl1) £ 30 um is satisfied where A (pm) represents
the sum of heights of said through holes.

25
12. The IC cardaccordingtoclaiml0, whereina relationship
(Bl + C1) - 20 pm £ A £ (Bl + Cl1) + 10 um is satisfied.
13. The IC card according to claim 10, whereinsaidplurality

30 of sheet materials constituting said core layer comprise at

least a pair of inner core sheets adjacent to said IC module,



10

15

42
and an outer core sheet stacked on at least one of said pair

of inner core sheets.

14. The IC card according to claim 10, wherein said core
layer has a rewritable display layer formed on at least one

surface of said core layer.

15. The IC card according to claim 10, wherein, in said sheet
materials constituting said core layer, at least a pair of
sheet materials having said IC module disposed therebetween
comprise a material comprising a copolymer of terephthalic
acid, cyclohexanedimethanol, and ethylene glycol and

polycarbonate.

16. The IC card according to claim 10, wherein said sheet
materials constituting said core layer comprise a

no-chlorine-containing material.



