17 Cctober 2005 1 SPECI FI CATION | C card Technical Field The present

invention relates to an information recording card havjmctgg,]e,jz%gr mati on
- recording nediumfor use in an ID card (identification card), a nenbership

card, -a prepaid card, a cash card, a Cﬁmmt er's pass and the like, and
nore -particularly to an information recording non--contact |C card having
both recorded information of electronic data and visible information.
Background Art In information recording card including an ID card and a

credit. card, magnetically or optdgatiprdemeing nethods have been widely.
used. However, the techni ques are popul arize and the data in the cards is

easily altdCedtagd f orged cards are spread, and there are I hcreasing cases
where people actually suffer damage fromthe forged cards, causing social
probl ens about the privacy of personal information. For this reason, in

recent yeampg 1mgtienig@l for controlling personal data, an IC card
havi ng an ICCg%?LS%i ncorpg‘at ed into a substrate .for card made of a resin

has drawn attent{be giresenitt ih&enaiohatretataka teapacihy¥o2fdtibncan contain

coded data. For exchanging information between an I C circuit and an
ext er nal dAFPEOPFAGEEETHY Reyiagan d nfogmatd apgrecerding mediumcHomasei on

termnal f egtyri | cal | onnecting them Therefore, the
| C card haghvglrji g]l}sb%%?bxé%gfﬁﬁﬁﬂggggﬁe%Frdﬁi'gﬁlt ngg’%rrﬁg'ﬂﬁec %CI F‘c_w t
nust be sepuepdid eardl eatcashatard disduingerSonBgRads aOkBed igefailure
of and more particularly to an information recording non-contact

IC card having both recorded information of electronic data

and visible information.

Background Aft

In information recording card including ah ID card and
a credit card, magnetically or optically reading methods have
been widely used. 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 suflfer damage from the forged cards, causing social
prdblems about the privacy of personal information. FPor this
reason, inrecent years, as amaterial for controllingpersonal
data, an IC card having an IC chip incorporated into a substi‘ate
for card made of a resin has drawn attention sinee it has a
large data capacity and it can contain coded data.

For exchangin,g information between an IC circuit and
an external data processing apparatus, the IC card has a
connection terminal for electrically and mechanically
connecting them. Therefore, the IC‘card has various problems
in that the airtightness in the IC circuit must be secured;
an electrostatic discharge damage is avoided, a failure of

the electrical connection betﬁeen terminal electrodes is




In addition, a manual operation of inserting or putting an

the el ectrical connection between term nal electrodes is 17 October 2005 2
likely to occur, and the nechanisns of the reader/wit e]r7@&§b Sppl i cated.
&'éard into or
on a reader/witer is inevitably needeg, and therefore the efficiency is
| ow or the operation is burdensone in Sonme business. Therefore, there has
been desired the devel opnent of non-contact |1 C cards which need no
bur densone operation and whi ch can exchange information wth a portable
renot e dat alpketgssd kARPARAEUShe MYCcHERASMIYoENend SR r /ar1@RCopsact |1C
card which has an antenna utilizing el ectromagnetic waves and an I C chip
havi ng a nepomplicsdtedecal Buladdigridnung imamual @pegbitioat eff bnsentiingas been
developed. In this ICc Lthe 1Cis driven .by.the induced electronotive
for ce oxc « B TIHEHRS 2h Eratininte, ok 6 & SApae¥ AVECESF S Dot EabLY
el ect romagngkbe¥avesa thePeF orcCBHBTd 1 d fincNG DOy A LREYoPOVREI SPUI CE 1S
required in the card, and thus a card having excellent activity can be

provi ded. Ascbuddegsoneapplsoet ilonsinedd enffherafereadéhtoei hasripesmate a
, into the card to _enlar t he

thin battery, such as a_paper batter ( [ ge

communi cat i éﬁsﬂFg‘flaﬁ]E% ‘E)&’% CRIEGTE H’i‘ﬁh‘éﬁonﬁaé&uéﬁc?BHHHs‘f’hl‘ght{le?‘? om t he
Vi ewpoi nt  of o rsgHEL, | {jqu.; Fﬁ{&j 1den| ' pcat |

requiring n%obatte%fglgglp%rgl%é}gang y desl rﬁeﬂé'%Fgragr S%girqéf‘ﬁg JIJ(I’PI orfnrlra?{l%?l onto
t hese cardswithgatpbrtabter demgte sdabadproecsding apsaraabse | C chip

-provided-on part_of the card.. For display or readi ng of the data recorded

on the card, it i BoR eedd 20, the degigd & .he TSI RFal s RrhEhAsh s o
SEr by e ERRE B AR L0BCELGREMISOR Unds e ST SR
prem um or kayphhdgita mempuy and aesdkeslation function in a substrate for
card has been developed. In this IC card, the IC is driven
by the induced electfomotive force éxcited in the antenna in
the card substrate by external electromagnetid waves from a
reader/writer, and.no battery power source is required in the
card, and thus acardhavingexcellent activitycanbe provided.
According to applications, attempts are made to incorporate
7 athinbattery, such as a paper battery, into the card toenlarge
thecommunicationdistanceortoutilize higher frequency bands,
but, from the viewpoint of reduction in the cost and widening
applications, cards requiringnobatteryare stronglydesired.
For recording information onto these cards, digital
recording is conducted by a reco_rdable IC chip provided on
part of the card. For display or reading of the data recorded
on the card, it is necessary to read the recorded data by means
of a special'reading apparatus, and therefore general users
cannot read the databy themsel‘}es . For exampl;a , inmembership
cards in which a high premium or a point is put on members,
information by an information note or the like is separately |
| required if _it is merely recorded onto the card. Therefore,

demands of easy display of the recorded data are increasing.




.nformation by an information note or the like is separately required if
it is nmerely recorded onto the card. Therefore, denman I spl ay of
the recorded data are increasing. 17 Cctober 2005 3 Fo?‘sﬂ%t ﬁ%gb?ﬁ

demands, a techni que has been devel oped, in which a reversible display

| ayer (for exanpl e, reversible heat-seésitive recordi ng | ayer

‘hereinafter, referred to sinply as "heat-sensitive recording layer") is
provided on the surface of the card substrate wherein the reversible

display layer is PBr%é@dm&hb%@{@&uba:édﬁﬁqawihagqlé@ﬁaevaﬂoﬁé@anI c

| ow nol ecul e dispersed in a resin binder, and achieves display b
utilizing tha ehicue reaaspabéatdmﬂ;méﬁyeﬂhéop@I}gan&ﬂ/el,ommr&rbll@ type

i-bl I di titut d t , | ast
Chect ) col or DBt RPBRRE 4By RRGEARDPy NEVPFoubREP LEBF EF ) a5 BFEFOTCEE | ng

| ayer. Furt N i ty, reoC ng
nmet hod is a?ﬁ@h%?ggglnﬁﬁ%Fc%é%%fg%ﬁ%H%Eaﬁgr%ﬁfgé?@§bqngﬁn ggvéﬁggﬂéﬁcard by

provi di ng amhel earfade p6rthenchod subaheatéenghaneint ehaarévetrstbldeC chip on
a sheet - fornllnsulatlng substrate. In this case,_ a facedown bondi ng net hod

i s enpl oyed1FR1AN FAVEr BS0PF GsPRAVEST /Lo oL Pl e vt ¥Rl andohelIdRS or
gold on an ehegLhafecPobll A0188u1BCatkbetbal M NEdrabifabnat tdifa | C chip.
nmade to rough e

and connection P'sctro portion unp. The
connect i on asghiedesfdisplay bygtihez gag theaipwmpre e dpatent eonttadt surface
and the insulatin substrate with an ani sotropi c conductive film a resin
contai ni ng &8 ﬁdﬂ%fﬁﬂ%rbh?‘ﬁ‘ﬁ‘?%%cu%%'cw&% ravesfiiddier displayonadien is

ggiwl ’ngr ) eﬁﬁgétﬁ’tﬁéﬁgbﬁ%e&hﬁﬁoﬁy Lhg.  v&Yp1d St f Pl &o EAL S Bord P
layer/recording (polymer/low-molecule) layer[protectlng
layer. |

Further, recently, for reducing the cost, a bare chip
mounting method is attempted in which an IC chip is directly
mounted on the card by providing an electrode portion for
- connecting an antenna to the IC chip on a sheet-form insulating
substrate. Inthiscase, afacedownbondingmethodisemployed

in which a protrusion called bump is formed from solder or
gold on an electrode portion on the circuit-formed surface
©of the IC chip, and connection is made to the electrode portion
through the bump. The connection is made for £illing the gap
between fhe IC chip circuit surface and the insulating
substrate with an anisotropic conductive f£ilm, a resin
qontaining conductive particles, such as an anisotropic
conductive feéin,ﬂor under filling material.

By the'way. in the IC cards, for securing reliability
of the IC chip operation, the IC chip is protec-'te_d by a sealing
resin having a hardness different from that of the card
substrate. Further, for avoiding an accident that the IC chip
is mechanically broken leading to lose all data, a task is

to improve the IC card in mechanical strength with respect




of the I'C chip operation, the IC chip is protected by a sealing resin
- having a hardness different fromthat of the card subs te FE her, for
-avoi ding an accident that the I1C chip is nechanically {)féﬁgtr’lerlzgg‘%’ji ng to

| ose all data, a task is to inprove the IC card in nmechanical strength

W th respect 17 Cctober 2005 4 to bending and a point pressure caused by
“inmpact at a point or the like. For achieving the task, a structure such
that a reinforcing sheet is provided on the sealing resin to prevent . the

connection pey beaaial hhe 4 Gehi® fg&rests*ﬁ&é CatBB by Sehbact TAMDLRFLbr oken
I's considered. A general process for producing the IC'card is conducted in

accor dance wirt Bhef dikexarfir adttievigld dwenyapkocadirmictime stuchathasi n
sheet is printed:g%Fa.knOﬁm rintin ,geéhod, such as offset printing,
gravure pri RTTHEGROIRY ShRe S TRTARLISARE thePEeting TaRIaL o BRPPISed of a
thin filmreggien LBY3 ohi r : ) tEk aces of
t he printedgﬁ%egpﬁﬁgﬁgé?h ?ﬁﬁ%?égﬁﬁ?éﬁﬁﬁgﬁﬁéﬁﬁg |2§%§g§9%g? gﬁggﬁése
sheets and flrem hedngnbegkenedsbyohstideektl.ng by neans of a hot press, and
punched out using_a die havigg a predetermned size into a card form

Then, the card i sPEARNEEAIIPTECRAR S OTAEPAee RS the e gashvibs sendankedct er s,
and suppl i eg@n,t er h - i ' a
-reinforcinggﬁa?ggﬁgpagggggw?ﬁé 58ﬁ|gﬁ?ﬁ8¥§fggﬁén?8f ng?ﬁfég?ngﬁP en the
rei nforci ngFieset, ancksire steadt 1 peshnedhby s &ndwel peisfitingkagendbghavi or
are used in conmbination, the reinforcing sheet deforns due to the cure
shri nkage ofufhé&s %%%Wh@rﬂ%ﬂﬁs:mﬁa‘mﬁ%mﬁ&%bﬂg. WHFFCRIRD PCLRbUY e havi ng

0 Cs) SRR AL 1 MRR ORI G e Ui 8P LESan ALY "1
: high transparency are laminated on both surfaces of the printed
résir_; sheet. Then, an IC module is disposed between these
sheets and they are integrated by hot melting by means of a
hot press, and punched out using a die having a ﬁredetermined
size into a card form. Then, the card is embossed to make
characters called embossed characters, and supplied to users.
However, the above-mentioned IC card having a
'reinforcing material poses the following problem.
Spécifically, when the reinforcing sheet and the sealing resin
having a cure shrinkage behavior are used in combination, the
reinforcing sheet deforms due to the cure shrinkage of the
sealing resin. For this reason, when the IC module having
lthe reinforcing sheet disposed on the IC chip sealed by the
sealing resin is sealed betwéen the resin sheets (card
substrate), the deformation of the reinforcing sheet cannot
be satisfactorily cancelled by the card substrate, so that
the surface of the card subs‘trate may becbrr;e uneven.
In the card substrate having an uneven surface, when
‘a printing operation is conducted with respect to the
heat-sensitive recording layer ,. a spacing is caused between

the heat-sensitive recording layer and a thermal head, so that




substrate), the deformation of the reinforcing sheet cannot be
satisfactorily cancelled by the card substrate, so thaq715g&xﬁgbééce of the
card substrate may becone uneven. In the card substrate having an uneven
surface, when a printing operation is conducted with respect to the
heat-sensitive recording |layer, a spacing is caused between the

- heat-sensitive recording |ayer and a thermal head, so that 17 QOctober 2005
5 the heat-sensitive recording | ayer cannot be satisfactorily heated,

| eading to a problemthat missing of inmaye recording is Iikely to occur.

An Obj ecknOfn L BhEBENL. NBOLI LN 18,0 RRAYL dE. Al JiG ccard i ¢f

surely protect the IC chip by a rein orC|ng S e securlng sugface
f | at nessledditye t@arad s tnatbat t fitkss imAKioNg iimhgpOosstddant0 isSUkeb)y aehi eve
printing with respect to the reversible display |ayer provided on the
surface 9f°the card substrate. DI SCLOSURE OF THE | NVENTI ON I n accor dance

with a firstaaspect: ofr the PIESARt hRILEON, ANBLEy:dcS R Q¥ ded g LC card

conpri sing: an nodul e whi ch conpri ses an I'p nounted on an _
[ nsulati¢§psﬁﬂggﬂyamzpteymdtaerzﬂrﬁhmpcbmgastmﬂﬁforptmy|shedtowhﬂldImechflﬁﬁn p

t hrough a seali e5|n f r seall t he | chi a card substrate
corrplrjlgsedur “] Eg%f‘h r?@rrf] éu]FifrarFﬁdultEBSaﬂﬂkjélgré\Ferpé’lsBP%ledl’?pl ay

| ayer prﬁuﬂéi@daeﬂléﬁe|§¥§§E1ﬁ§“%ltﬁu&E@ﬁé&ﬂﬂkotQﬁeC§é§Lf§HQ§ér&ﬁéﬁlayhfa}é; card
being characterized in that a reinforcing filmpattern having an opening
whi ch expisségednen Ghechipiansunt echporriosbissrptevi ded on at | east one of an
| C chip nounted surface and a non-nounted surface of the insulating
substrate. In an exanpl e enbodi nent, 'providing a reinforcing filmpattern

havi ng an openi ng whi ch exposasctber:Coehti: mauptethporti on on the

In accordance with a first aspect of the present invention, there
is provided an IC card comprising: an IC module which comprises an IC
chip mounted on an insulating substrate, and a reinforcing sheet
provided over the IC chip through a sealing resin for sealing the IC
chip; a card substrate comprised of a resin for sealing the IC
module; and a reversible display layver provided on at least one
surface of the card substrate, the IC card being characterized in
that a reinforcing film pattern having an opening which exposes an IC
'chip mounted portion is provided on at least one of an IC chip
mounted surface and a non-mounted surface of the insulating
substrate.

In an example embodiment, providing a reinforcing film pattern
having an opening which exposes the IC chip mounted portion on the
insulating substrate fbr the IC module, the insulating substrate
around the peripheiy of the IC chip is reinforced without increasing
the height of the IC module. Thus, the re1nforc1ng sheet hardly
deforms due to cure shrinkage of the sealing resin for sealing the IC

~chip. For example, in the card substrate comprised of hot-press
laminated thermoplastic sheets having the IC module disposed

therebetween, even when




i nsul ating substrate. for the IC nodule, the insulating substrate around

the periphery of the IC chip is reinforced without incr in hei ght
of the I C nodule. Thus, the reinforcing, sheet hardly ﬁaégpﬁ%r%ﬂg to cure

shrinkage of the sealing resin for sealing the IC chip. For exanple, in
the card substrate conprised of hot-press |am nated thernoplastic sheets
“havi ng the | C nodul e di sposed therebetween, even when 17 Cct ober 2005 6
the sealing resin undergoes a tenperature higher than its glass transition
tenperature during the hot-pressing, the reinforcing sheet hardly deforns.

Therefor% in the card substrate sealin%“the |C nmodule, flatness of the
surface PRSI G8FhGhoFE? Bhs “RITHTESt e FERERATTFotORET pSPER ot tPs Héear ed.

Thus, su f.lat £ e, l.eversible. display layer pravided on the
card sub%%%gt&et_ iog ge% ur %%u%% (%Lhenge_xréerrpqoé: Eﬁ%%sdﬁ r?é_n??{els’?ﬁp CPESERITBPFEN OF
THE DRAWLNGE Fi GerclmisS arel @887 58CEL 0RAL VAW Séh%gtggtg SELUGLHT £,0f ane
exanple of the IC card of the present invention. Fig. Is a

cross- segbiang! rvhemesnf oanchdpRitrant PANLEOAg Go@Ache 2 MRAUI end nrd heip
present invention, show ng one exanple of structure. Fig. 3is a view

show ng mowirtreduipbrsiomcisursecofed ha@hu€, catitfadel Fladndés oFpian véeWwssbowi ng a
structure of the IC nodule. Fig. 5 is a plan view showi ng an exanpl e of
struct uréiyflay Feoient pedvigedi lom pHitet erard nstubetprtesert severdd oim Ehg. 6
is a plan view showi ng anot her exanple of structure of a reinforcing film
pattern FHHHE PFREAC Fnvention. Fig, 7 is a plan view showing still

anot her exanple of structure of a reinforcing filmpattern in the present
invention. Fig. 8 is a cross-sectional view of an inportant portion of the
| C nodul e in the presentBRIRFEDESCHLPTShswNgrEENOoRmeEINGExanpl e of

Fig. 1 is a cross-sectional view showing a ‘structure cf one
example of the IC card of the present invention.

Fig. 2 is a cross-sectional view of an important portion of an IC
module in the present invention, showing one example of structure.
| Fig. 3 is a view showing a circuit structure of the IC card.

Fig. 4 is apian view showing a structure of the IC module.

Fig. 5 is a plan view showing an example of structure of a
reinforcing film pattern in the present invention.

Fig. 6 is a plan view showing ancther example of structure of a
reinforcing f£ilm pattern in the present invention.
. Fig, 7 is a plan view showing still another example of structure
of a reinforcing film pattern in the present invention.

Fig. 8 is a cross—-sectional view of an important portion of the
IC module in the present invention, showing ancther example of
struéture. |

Fig. 9 is aﬂpross—éectional view showing a structure of another
example of the 1C card of the present invention.

Fig. 10 1is a plan view showing a form and_configuration of a

reinforcing film pattern in Example 1 and Example 9.




structure. Fig. 9 is a cross-sectional view showing a structure of another
exanpl e of the 1C card of the present invention. Fig. 10 is a plan view
.showing a formand. configuration of a reinforcing fi I&(B%{Plﬁeé&rq%n Exanpl e
1 and Exanple 9. 17 COctober 2005 7 Fig. 11 is a plan view showing a form
and configuration of a reinforcing fil'?npattern I n Exanpl e 2 and Exanpl e
+10. Fig. 12 is a plan view showing a formand configuration of a
reinforcing filmpattern in Exanple 3 and Exanple 11. Fig. 13 is a plan

'view show ng a formand configuration of a reinforcing fil attern in
Bcani 6 4 and ExakiPe 18 pgdhitl B8 sBexflc g B o Bl PG HF LN
configurati g aOfefnf&rOiRg of 1Mth fgdtBeRal tigy BxapE¥asPhRdSERadptsar®! e 13.
Fig. 15 is a plan view showing a formand configuration of a reinforcing
filmpattern i n ERbaplle ssanplBranpte showing g.fomn apdacphfibgwiatiemow ng a
formand configuration of a reinforcing filmpattern in anple 7 and _
Beanpi 6 16, 0F gt ernEorCing £E malh eltdy iy BEARBL, AnehadFRBRratbn of a
reinforcing filmpagtamn;in PIaAPfed Mo iRPIN gl BnaRbdh s idudSt fop! an
view showi ng a fornmiand configuration of a‘reinforcing filmpattern in

Exanpl e 17. oFi g.rdnferaind afiiin patdleow ng Exbopieaddandriizgoupbe idh. of a
reinforcing filmpattern, in Exanple 18, Fig. 20 is a plan view show ng a

formand confi gur fi’orJr_4 1F PLEPRY AR PG gnﬁ‘ﬁ_é’t’i"bﬁﬁdi ?P%fb‘f%“_i@ Fig.
ca o TS SO SO A0 SRR CESY 1L,
plan view show ngFig f asniamdptanfvipw ahoeting a form and configuration

of a reinforcing £ilm pattern in Example 6 and Example 14.

Fig. 16 is a plan view showing a form and configuration
of a reinforcing film pattern in Example 7 and Example 15.

Fig. 17 is a plan view showing a form and configuration
of a reinforcing film pattern in Example 8 and Example 16.

Fig. 18 is a plan view showing a form and configuration
of a reinforcing film pattern in Example 17.

Fig. 19 is a plan view showing a form and configuration
of a reinforcing film pattern in Example 18.

Fig. 20 is a plan view Showing a form and configuration
of a reinforcing film pattern in Example 19.

Fig. 21 is a plan view showing a form and configuration
of a reinforcing film pattern in Comparative Ekample 3 and
Comparative Example 6.

Fig. 22 is a plan view showing a form and configuration
of a reinforéing film pattern in Comparative Example‘4 and
Comparative Example 7. o

Fig. 23 is a plan view showing a form anci configuration
of a reinforcing film pattern Comparative Example 5 and

Comparative Example 8.

BEST MODE FOR CARRYING OUT THE INVENTION




of areinforcing filmpattern in Conparative Exanple 4 and Conparati ve'

Exarrpfe? Fig. 23 is a plan view showng a formand c of a
reinforcing filmpattern Conparative Exanple 5 and mﬁ%&#‘g‘ﬁﬁ 2b@anpl e 8.

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 17 Cctober 2005 Hereinafter, the
enbodi nents of the present invention w8 | be described in detail with
reference to the acconpanying drawings. Fig. | 'is a cross-sectional view
showi ng one-exanple. of an IC card of the present invention, and Fig. 2 1is

an enl arged cros | v% ﬁf [ I C
nodul e - constitut ?Ir?glf%ﬁ% %Car%g rs({lb“eet%{eg)gﬁuc% re ot 9:2%8% gg?h
accordi ng t gyioMene rda@,dsr.rm&u is adeagliviath wetbrépéerenate heconpaagihygures.
The | C card shown in these figures conprises an IC nodule 1, a card

substrate ZMﬂm%capsul ates the |1 C nodul e 1 and a reversible recording
| ayer 3 provided Ieast one surf ace ard substrate 2. The IC

nodule 1 is consti & WtR G ﬁ%sﬁﬁ%ﬁ?{baf V&beé'f P& 8%, eﬁgg'gle

material, angk gn (:‘{brd‘éaHd oPahlairbseht $RVSALIBAT RAGAN AND QRN Bh1hkgeli ke
that is forrred on one primary surface of the insulating substrate 11.

Rei nf or ci ng dridsms@citdons 118l ed 8 tgtreelmpovtdau portdion e theckmednuleace
‘(both surf aces in the ent e odlne f t.he insul atin bstrate
11. The uni GPRsddy Ef‘ﬁs%%ﬁaﬁqgse?&r | DY Ot ?’ﬁ Itsql"jl‘éard

rei nforcing fddJPAdg @6N8ndSembGdimedd 1L &éy&ﬂbﬂed ¥itAoYBERGenBet Py SUrf

-ace of the i1 nsulati'ng substrate 11, on which the circuit pattern 12 is
formed so axhemecd@igertest.o t he ci rcwt pattern 12.

The IC card shown in these figures comprises an IC module
i, a card substrate 2 which encapsﬁlates the IC medule 1, and
areversible recording layer 3 provided on at least one surface
of the card substrate 2.

The IC module 1 is constituted with an ' insulating
substrate 11 as a base material, and a circuit pattern 12
constitutinganantennaor the like that is formed on one primary
surface of the insulating substrate il . Reinforcing £ilm
patterns 13, 13' are provided on at least -one surface (both
surfaces inthepresent embodiment) of the insulatingsubstrate

"11. The unigue structure in th_e present invention resides
in the reinforcing film patterns 13, 13'. An IC chip 14 is
mounted on the surface. of the insulating substrate 11, onwhich
the circuit pattern 12 is formed so as to connect to the circuit
pattern 12. ‘

Furt}rlér on the insulating substrate 11, a sealing resin
15 is provided to encapsulate the IC chip 14 ,_a‘nd areinforcing
sheet 16 is provided over the entire top su.'rface of the IC
chip 14 through the sealing resin 15.

Next, structures of the individual members in the IC
card having'the above structure will be described in detail.

First, the insulating substrate 11 as a base material




Further on the insulating substrate 11, a sealing resin 15 is provided to
encapsulate the I1C chip 14, and a reinforcing sheet 16, j ro ig d over
the-entire top surface of the 1C chip 14 through the éggégﬁﬁﬁﬁg in 15.
Next, structures of the individual nenbgrs in the IC card having the above
structure will be described in detail. YFirst, the. insulating substrate 11
‘as a base material 17 October 2005 9 for the IC nodule 1 is conprised of a
single material, e.g., polyimde; polyester, such as polyester,

pol. yet hyl . . | ; _
pol yet hy en;ﬁlflort ‘EBEE{;&% Frﬁcid%lee 1% sRY Clg%c%% Qaﬂﬂgﬁ% ?ﬂta%erﬁ%lXOé.e%]. '[ n, such

-as pol ypropyl ene; ose, such a ulose triacetate or celTul ose
dlapetate; doliyiylidess ipdlyesteras sach asr pbogektele- palpdihpkeseyr ene
resin, an acrylonitrile-styrene resin, polystyrene, poalyacrylonitrile,

pol ynet hyl &expphtkalsdey st ROLYRERKARRS PaPE thadpfer RA 1Y Rlehinyt guch

pol yet hyl neth | YV ta r Layl. al Ly,

pol ycar bonaf€, Séiyg‘@éﬁx%%ﬁ%t .eell?'i(l'a‘l(%% ,%%'a%]'gc%%ys %ggjé%?{{):g%éctrgra%%{%tgaﬁf be used
as long as tdeavvlave dibsetateqnapkepglt resinTheuehr i anpattern 12 forned
on the insulating substrate 11 constitutes part of the circuit in the IC
card. Fig. *2oczydepitmdlgabutadiengrstyoanpgteainonaBf the IC card. As
shown in this fiqure .the. 1C card has a circuit cont] | that a
Cect| Tyl ng GCRIATH By 18z s rReRg et oy byt e dns BRIV T TSRS S,
connect ed t%_o@yﬂ%%ﬁ?@”ﬁ%ry@.h‘i:@}' poMpinenyIChEeRscAPLADE NP1 gOthy ]l and a
tuning capacitor '42. The antenna coil 41 is constituted by the circuit
pattern 12akgyiedeonpoByethydl methgcsubsteat polyviarythaomtate Figk 4, and

the tuning %% %%E%%&-gﬂg%hoi?cééfﬁg{§%é¥ég¥% éﬁs%&'%n%ixture thereof,
and any organic materials can be used as long as they have
insulation properties.

The circuitpattern 12 formedon the insulating substrate
11 constitutes part of the circuit in the IC card.

Fig. 3 shows the basic circuit configuration of the IC
‘carda As shown in this figure, the IC card has a circuit
_configﬁration such that a rectifying diode 43, a smoothing

| capacitor 44, and an IC chip 14 are connected to a rescnance
circuitwhichincludes an antennacoil 41 and a tuning capacitor
‘42. 'The antenna coil 41 is constituted by the circuit pattern
12 formed on the insulating substrate 11 as shown in Fig. 4,

- and the tuning capacitor (42), rectifying diode (43), and
smoothing capacitor (44) may be either constituted by the
circuit pattern 12 or mounted in the IC chip 14.

The circuitﬂpattern 12 can be obtained by forming a
conductivematerial layer comprisedof copper, aluminum, gold,
or silver on the insulating sﬁbstrate 11 by;he.g., a process
of plating, vapor deposition or the 1like, and etching the
conductive material layer to form a patterm therein.
Alternatively, the circuit pattern 12 may contain a large

amount of conductive particles, particles treated with a




snmoot hi ng capacitor (44) may be either constituted by the circuit

pattern. 12 or nmounted in the I1C chip 14. The circuit, %ﬁ r%aogan be
obtained by formng a conductive naterial |ayer conprls

al umnum gold, or silver on the insulgting substrate 11 by, e.g., a
process of plating, vapor deposition the like; and etching the

‘conductive material layer to forma pattern therein. Alternatively, t he
circuit pattern 12 may contain a |large anount of conductive particles,
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particles, an organi ¢ polyner/organi-c [ ow nol ecul ar substance or its
reactive spb&g&ae¢o@gaamclmowgmnnecamhessubsnaneelar ibhat eeagt ies,

silicon adhesive or the |like) for binding together the articl and may
be obt ai nedSHPstapgengradpalherAaphct Aehefihy rWQFthaéc&gﬁﬂﬁﬁc%fﬁﬁ?

printing meLhoqd 08 8hEERyePbENthBILIRENO%orap1RATAG! tREEPRERIE! nodor

the |ike). ernati vel y, e circurt pattern a strip form

may be appl pagtaetest hananaay abe ngbisaisdd adye £blkniing) agpaaneadhisi tiee or a
conductive material foil may be applied onto the insulating substrate 11
usi ng an admegevdaindneperegdepcef Bitht AePELRELNE PaFPeAn(325CTeER his case,
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subst ance oPT&™ use exanpl e, a

single material ofuAthéehTRRIASLiGeN9S|the @wcmt@arm:le)teﬁuammwﬁpt hane
resin; a polyurethane resin; a polyester resin; a vinyl resin, such as an

acryl oni t ri Eerumayi bemeappliehontasithe dnsadafiss subesrateylanesingin,

Pr’-g![ KZL?/;FQ,?@? %ﬁ}%'%f\ﬁ%}: 81@'&1[ (rzlollauctgve r’éq:tefpg_la (r)ﬂ_?n %’ bg%ﬁfﬂ%.t IayJ)nto
the insulating substrate 11 using an adhesive and etched to
form the circuit pattern 12. In this case, as the adhesive,
a polymeric organic substance/low-molecular organic
substance or a composite resin thereof may be dsed, and, for
example, a single material of a thermoplastic resin, e.g.,
a polyester polyurethane resin; a polyurethane resin; a
polyestef resin; a vinyl resin, such as an

| acrylonitrile~butadiene-styrene resin, an

acrylonitrile-styreneresin, polystyrene, polyacrylonitrile,
‘polymethyl acrylate, polymethyl methacrylate, polyethyl
acrylate, polyethyl methacrylate, polyvinyl acetate, or
polyvinyl alcohol; polycarbonate, or a mixture thereof can
be used. Further, a conventionally known binder resin, e.g.,
athermosettingresin, such as aphenolicresin, anepoxyresin,
or a silicone resin can be used. As the reactive organic
low-molecular agent, a compound'having at le:ast. two of more
isocyanate groups (-N=C=0) per molecule or a Eompound having
an epoxy functional group can be used, and a mixture of the
compound having a reactive functional group and a compound
having a functional group having reactivity, e.g.. a hydroxyl

group, an amino group or the like can be used without problem.




acrylate, polyethyl nethacrylate, polyvinyl acetate, or polyvinyl alcohol;
pol ycarbonate, or a mxture thereof can be used. Furt h?f@ctgb(ﬁ%ﬁfm lonally
known bi nder resin, e.g., a thernosetting resin, such as a phénolic resin,
an epoxy resin, or a silicone resin ca}gt be used. As the reactive organic

| ow- nol ecul ar agent, a conpound havi ng | east two or nore isocyanate
groups (-N=C=0) per nolecule or a conpound having an epoxy functi onal
group can be used, and' a mxture of the conpound having a reactive
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reactivity, e.g., a group, an amno group or the lIike can be used
Wi t hout propketiddd dxrbobrsuzéazetloBahk imsuiar iy sthetratafldrizaveg, fil m
patterns 13, 131 provided on both surf aces of the insulatin% substrate 11
have, respEesPeetivedPeMRREingsa1383al 3ahivtr &y psresenthe dcRpP 1l
nount ed portion d_which a provide t | L1 on ing to the
peri phery o?oﬁﬁggﬁC?%ﬁ#%oﬂ4$§qﬁgg%%%n%%%spgggéaﬁgagtgﬁééfﬁgﬁ%?dualIy | ar ger

than the | goebbBpdAaingdibdhené p&hiphddyist mowat ed ¢iip hes opening 13a , of
the reinforcing filmpattern 13 on the nounted surface. On the other hand,
the reinforcing fTheropentiags 13, dda’ re Aodivddivedd vslarge®e thanpkhRi ded so

that the I C_ghip, 14 is I SpO . Nsi t he openi 13al | bhery of
each of th%soﬂgjrﬁﬁ'g‘is f:?g %ﬁggﬁg Cle“‘\ ggaf%dmi) n%?ée %gﬁge?P% glrlge%:*fpt he

rei nforcingogheed A&ipEoNEOed AN haterehiB 4. thBenehetea siheadeor ms of

t he openings 13a, 13al are determ ned depending on the formof the IC chip

14 and the Oorthefother eimif ortdiengeisifercing. fEdm pakkpre, 135 emddein Fig.
S e b S Rred el 2T S AR R S 5 o S Y, ok
. disposed inside the opening 13a'. The periphery of each of
the openings 13a, 13a' is located inside the periphery of the
reinforcing sheet 16 provided on the IC chip 14. Therefore,
the forms of the openings 13a, 13a’' are determihed depending
on the form of the IC chip 14 and the form of the reinforcing
sheet 16. For example, as shown in Fig. 5, when the IC chip
14 is square and one side of the IC chip 14 is taken as "a”,
| the openings 13a, 13a' of the reinforcing film patterns 13,
13" are individually in a rectangular.form (e.g., sqguare)
having one side "b" of about (a + 0.1) to (a + 1) mm. In Fig.
5, for explanation, the reinforcing f£ilm pattérn 13' on the
non-mounted surface shifts, but actually the reinforcing £film
pattern 13' on the non-mounted surface is overlapped on the
'_reinforcing film pattern 13 on th mounted surface.

' Furthef, the reinforcing £film patterns 13, 13' have an
outer peripﬁery form such that at least payt of the outer
peripheries of the reinforcing film patterns 13, 13f is
overlapped on the outer periphery of the reinforcing sheet
16, preferably "projects" from the outer periphery of the
reinforcing sheet 16 in a state such that the openings 13a,

13a', the IC chip 14, and the reinforcing sheet 16 are disposed




13' are individually in a rectangular form (e.g., square) 'having one side
"b" of about (a + 0. 1) to (a+1) mm in Fig. 5. for I |-on, the
reinforcing filmpattern 131 on the non -nmounted surf ﬁi@dﬁﬁgﬁkﬁﬁn, but
actually the reinf orcing f ilm patterpn 131 on the non-nounted surf ace is
overl apped on the reinforcing filmpatt®ern 13 on the nounted surface. o
"Further, the.. reinforcing filmpatterns 13, 13' - have an outer periphery
formsuch that at |east part of the outer peripheries of the reinforcing

film patterng %gPtlﬁgek% chgg%gggfg &T&% Sqq&%fﬂ iARameof fhes

r-ei nforcing shée rerera proje om the outer periphery of

the reinfoegpagishagt pteferradsthhe shHehouhar pbeipheniegsofilehe 13a', the
| C chip 14, and the reinf_ orclng sheet 16 are di sposed 17 Cctober 2005 12
so that theFelaereisdafbln|DafHarng tif ohd ' apventy "nuojest c§pew; rey

preferred that the quter perdi ries el nf oLci LLm terns 13,
13" evenly DB&SFeE?gll%ﬁ%ﬂft%feEﬁgu]f%:%ntg%lﬁt'{)kﬁ%rs)lll%gfnc ‘tB Eé B%jlén (L){rg}é@%a ]géleet 16.
One exanpl eaisSFo@sol8l | Gfen WigQuarsdt@rchifC1ahhavidghewd rgdeneasige "a" of
4 mmis placed in the center of the openings 13a, 13a' of the reinforcing
film patterdsm3is placgddin tdie cengerr of rfhr opegingisebdald Iy Phigthe
dianeter "c" of 7. mmis aced . above the, , LC.chip_14,. the outer .

per i pheri es A ERECABINE LI ® FFF!“ﬁ] l%aﬁt‘aer ﬁ?dl%,cnlfgu%aﬁdlf %'&%J%]F?%/n%ave a
rectangul ar shae® $HCRavingla tdakt BOONa" ¥ reRROAdSpl Ackhcapbdaetge of the
reinforcing sheet 16, nore preferably a formwhich covers the rectangular

- form The r&Cntbipi id,f then puteerpsriphetdesha®i higet heinfpovingeftlmbed

formare conprised 0l32 £ONINGH VIR ive ¥ r20thR3H1 AL P-ABLEH 2! -
| that the diagonal corresponds to the diameter of the
‘reinforcing .sheet 16, more preferably a form which covers the
rectangular form.

The reinforcing £ilm patterns 13, 13' having the
abdve-described.fornlare comprised.of.a conductive material
or an insulating material.

When the reinforcing filmpatterns 13, 13' are comprised
of a conductive material, the reinforcihg film pattern 13 on
the IC mounted surface is patterned so that it is insulated
f£rom the circuit pattern 12. Therefore, a bypass pattern 13b
is provided in the reinforcing film pattern 13 at a position
in which the circuit pattern 12 connected to the IC chip 14
is formed. In this case, the reinforcing £ilm patterns 13,
13' individually have an area possible to secure communication
characterisfics of the antenna constituted by the circuit
pattern 12.°7 _ ; :

Especially when the reinforcing film pattern 13° on the
'IC non-mounted surface has a form patterned so that the £ilm
is not overlapped on the circuit pattern 12, communication
characteristics of the antenna constituted by the circuit

pattefn 12 can be secured. Therefore, it is preferred that




When the rei nf or ci ng filmpatterns 13, 13' are conprised of a conductive

material, the reinforcing filmpattern 13 on the IC ) ce is
patterned so that it is insulated fromthe circuit pgﬁ?@cﬁ%%%erefore,

a bypass pattern 13b is provided in ttl reinforcing filmpattern 13 at a
position in which the circuit pattern %2 connected to the ICchip 14 is
formed. In this case, the reinforcing filmpatterns 13; 13" individually
have an area possible to secure comunication characteristics of the

ant enna 90”%3};&5&"?9&&% 18" CHd 1Rt pesPidea 1BShes irakhyowbengtfican
reinforcing fiimpattern 13" on the |[|C non-nmounted surface has a form

patterned spathatnt be'fatna pesitotomvin |wpbehl the tdirei¥ematipam &2 12,
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13 a bypass patt eied ke 1% AlAKPIAY #ieth ighitied A Giien fig m pattern
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13' at a position . e circult pattern 12 connected to the IC chip
14 is fornmedonVhetntbe seifdics cisngohigmises béra ¢3hdentihe naerigl.nount ed
surface is conprised of a conductive material, _the reinforcing film

p?t tern 13 thﬁyrﬁén%o:ac%w Jei i @al@rn difar MY PEVE; @i SEERCHEE SYtral ity
of portions. as, shown i ELg. s | ' , lLRLOL &I 13| pattern
13" is di vFﬁa‘d ﬁgrlspg?vilgﬁgt 6§58 %\é:ﬂ%%pe onft %grtgf)?%u?tg f)lg?‘{r%rlrr? Io12 on
the | C nounged. syt f age th3pechkiecalthy, rehaforbengnfpant patbeiriOul3 bare of the
circuit pattern 12 connected to the 1C chip 14 are disposed on the

r ei nf or.ci ngdividepaermortion tephe owaRkanrRedh QN the phtteth PEELSI 4j i ded

: 1:|n§ gu}[ }[NO po.rl&loohn%he fc ref\lbun%eaosrutﬂf%}:et.o B&e%&bw&% vﬁﬂerf lﬂﬁe'fﬁ—&?&[ﬁt of the
and Out-part of the circuit pattern 12 connected to the IC
chip 14 are disposed on the reinforcing £ilm pattern 13', the
reinforcing film pattern 13' is divided into two portions,
i.e., a portion to be overlapped on the In-part of the circuii:
pattern 12 and a portion to be overlapped on the Out-part of
the circuit pattern 12. Thus, even when the circuit pattern
12, the insulating substrate (11), and the reinforcing film
pattern 13' create a capacitor, the effect of this on the
communication characteristics can be lowered, so that good
‘communication characteristics can be obtained.

Particularly, when the reinforcing film pattern 13 on
the IC mounted surface is comprised of the same material as
that for the circuit pattern 12, the reinforcing film pattern
13 and the circuit pattern 12 can be formed in the same step,
s0 that the r'einfor,.cing film pattern 13 which is a novel member
can be provided without adding the number of the steps in the
production process for the IC card. -

On the other hand, when the reinforcing film patterns
13, 13" are comprised of an insulating film, with respect to
the form.of'each.of the outer péripheries of the reiﬁforcing

film patterns 13, 13’, there is no particular limitation as




pattern 12 and a portion to be overlapped on the Qut-part of the circuit
pattern 12. Thus, even when the circuit pattern 12, t L nsul afing
substrate (11), and the reinforcing film pattern 13 g?e%?@beéaég%aci tor,

- the effect of this on the conmunicati characteristics can be | owered, so
~that good conmunication characteristi can be obtained. Particularly,
‘when the reinforcing filmpattern 13 on the IC nounted surface is
conprised of the sane material as that for the circuit pattern 12, the
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production process for the I1C card. On the other hand, when the reinforcing
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13, 13" is located outside the outer periphery of the reinforcing sheet 16

as menti oned ebmiigurFiirgf ofethet he muyriedd surfacedom the inaulRdsingh of the
rei nforcing reased.. . Further, in t.his case,

fil 13,13 be i
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-reinforcing filmpattern or the reinforcing filmpattern 13 is provided
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r ei nf or ci ngpr:m' pf%tern 13 on the IC chip 14 nounted surface, an

al i gnnent Pattern le. '

Further, as shown in Fig. 7, in thé reinforcing £ilm
pattern 13 on the IC chip 14 mounted surface, an alignment
mark 13c¢ is preliminarily formed for use in mounting of the
IC chip 14 on the insulating substrate ll,on'which the
reinforcing film péttern 13 is formed. The reinforcing £ilm
pattern 13 having the alignment mark 13c may be comprised of
either a conductive material or an insulating material.

Further as shown in Fig. 2, the IC chip 14 includes a
protruding electrode 14a provided on, for example, the surface
on which the circuit is formed, and is mounted by face down
bonding on the insulating substrate 11 so that the protruding
electrode l4a is connected to the circuit pattern 12 through
an anisotropic conductive adhesive layer 17. The anisotropic.
conductive adhesive layer 17 is comprised of conductive
particles diépersed in an adhesive resin, and can achieve
conductivity only in the thicknesswise di;qction.

| As the adhesive resin for the anisotrépic conductive
adhesive layer 17, a single material, e.g., a polyurethane
resin; a polyester polyurethane resin; a vinyl resin, such
as an acrylgnitrile-butadiene—styrene resin, an

acrylonitrile-styrene resin, polystyrene, polyacrylonitrile,




mark 13c is prelimnarily formed for use in nounting of the 1C chip 14 on
the insulating substrate 11 on which the reinforcing fil 13 is
fornmed. The reinforcing film pattern 13 having the a|ﬁ§é%%ﬁ%5%§%ﬂ 13c may
be comprised of either a conductive naigrial or an insulating nmaterial.
Further as shown in Fig. 2, the I1C chip™4 includes a protruding el ectrode
‘14a provided on, for exanple, the surface on which the circuit is forned,
-and i s mounted by face down bonding on the insulating substrate 11 so that

the protrudiﬂbqym%'t?lggir %%ggg%ﬂcei,s ol 8¢hed hathHerGhhedl t phRbEehr 12 -

t hrough an~ anrsotr cti esive layer 17. The ani sotTopic
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di spersed in an adhesive resin, and can achieve conductivity only in the
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conductive gdnesliue Y8l Engde3tadkfiolBLE Lah: b ufeq. @ POIyurethane
resin; a polyester po yurethang resin; a vinyl resin, such as an
acrylonitril e-but adi efe-SdHMRNEL Ve Paltt idledCayspatésd | ar $hyr adRestsen,
pol ystyrene, polyacrylonitrile, 17 QCctober 2005 15 polynethyl acrylate,
pol yrret hyl msﬁaargpgﬂe,(fipdwyewyel EEE Y1 lamigiy dddyl, FAphASRY ) 29,
polyvi nyl acetate, or ol yvi nyl_ al cohal ; r.no L esSkn, an
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conductive paktiehes,hePeoRashitidIgs AdResbYE pidsdd) todebldGAtivi by ckel
(Ni), alum num (Al'), tin (Sn), or particles obtained by subjecting the
surface of rhoeesmentt {poyspaalier ehemigi@lofrpaimentassing Moi Nipikkes to

el SRR A A At I
‘ in the adhesive resin in a state such that they have a surface
nonconductivity-treatedwith an organic substance or the like.
In mounting of the IC chip 14, when the IC chip 14 is pressed
and heated, the nonconductivity-treated 1ayer 6:1 the surface
of the nonconductivity-treated particles breaks and the
conductive surface is exposed, creating an electrical
connection between the IC chip 14 and the circuit pattern 12.
A supporting pattern 18 for filling the gap between the
IC chip 14 and the insulating substrate 11 may be provided
‘under the IC chip 14. The supporting pattern 18 may be formed
in the same manner as in, for example, formation of the circuit
pattern 12. It is noted that the supporting pattern 18 is
- separated from the reinforcing £ilm pattern 13 on the mounted
surface. _
The séalingnresin 15 provided for sealing the IC chip
14 is introduced so as to encapsulate the I‘C‘chip 14 mounted
-on the insulating substrate 11. As the seal.:‘Lng resin 15, an
epoxy, silicone, or phen'olic thermosetting resin can be used.
For suppressinga str_ess onthe ICchip 14 due to volume shrinkage
caused by the thermosetting reaction, a single material of

filler, hollow particles, or foil pieces, or a complex thereof




.n the adhesive resin in a state such that they have a surface
nonconductivity-treated with an organi c substance or t | nount i ng
of the IC chip 14, when the IC chip 14 is pressed andhﬁggPégfﬂ?hg
nonconductivity-treated | ayer on the SUL ace of the
nonconductivity-treated particles breaks and the conductive surface is
‘exposed, creating an electrical connection between the I1C chip 14 and the
circuit pattern 12. A supporting pattern 18 for filling the gap between the
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filler, holl pieces "used "haS a si zé of par

and ‘a mixi nﬂi%%b%@d%ﬁ@hb%ﬂﬂr@dﬂdﬂﬁé@ﬂfi@é oXUPRE aXSERUpaA 4 BhVeRg, caused
- by shrinkage. The reinforcing sheet 16 is provided on the sealing resin 15

so that it ifortecagde.n raetapghlaygfresias aplane faguire.onkor eRampéenf or ci ng
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radius larger than the maximum continuous length (i.e.,
diagonal length) of the plane figure of the IC chip 14, or
a substantially circular form obtained by eliminating a part
from this circle. | |

The reinforcing sheet 16 having the above individual
form may be comprised of a metal material, especially
preferably amaterial having a Vickers hardness of 200 or more.

| The Vickers hardness is determined in accordance with the
measurement method described in JIS-%2244, and it is a value
as measured using a Vickers hardness tester specified in
JIS-B7725.

Examples of materials having a Vickers hardness of 200
or higher 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, NiQCr, and Ni-Mo'—-Cu: nickel-iron alloy materials,
such as Ni-Fe; titanium, molybdenum, and ‘s‘!:ainless steel
materials, such as SUS304, SUS301, g&z«lﬂﬁ’,’fSUS:ﬂﬁ, 5US631,
ASL350, SUS430, and SUS420; and carbon steel, such as SK
‘materials, and materials having further improVed hardness

obtained by sﬁbj ecting the above material to thermal treatment

can be used.



for exanple, a rectangular formas a plane figure. For exanple , the

rei nforcing sheet 16 nay have a CI rcul ar form having a 1f@gh6§256§ger t han
‘the maxi mum continuous length (i.e., di agonal |ength) of e plane figure
of the IC chip 14, or a substantlal l'y circular form obtained by
elimnating a part fromthis circle. Mfe reinforcing sheet 16 having the
“above individual formmay be conprised of a netal nmaterial, especially
preferably a material having a Vickers hardness of 200 or nore. The
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carbon steel’, suc SK materials, and materials having rther 1 nproved
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can be used., 17 Cctober 2005 17 It is desired that the reinforci ng sheet 16
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the reinforai sgtseeattdby strdfptim Wien the thickness of the re| nf or ci ng
sheet 16 In the above explanation, the ICmodule 1 has a structure
Vin which the reinforcing sheet 16 is solely disposed on the
Ic chip 14 mounted surface of the insulating substrate 11,
but the structure of the IC module is not limited to this and
a structure may be such th_at a reinforcing sheet 16 ' is further
providedon the IC chip 14 non-mounted surface of the insulating
substrate 11 through the sealing resin 15' as shown in Fig.
8. In this IC module 1', the reinforcing sheet 16' provided
on the non-mounted surface is disposed on the back surface
of the substrate at a position corresponding to the IC chip
_ 14 so.as to be back to back with the reinforcing sheet 16.
The reinforcing sheet 16' may have the same form as the form
of the reinforcing sheet 16 provided on the mounted surface,
but they are not necessarily the same. Further, in this case,
the forms and con-figurations of the reinforcing £ilm patterns
13, 13' for t:he reinforcing sheet 16' are similar to those
for the reinforcing sheet 16. X
The above-described card substrate 2 shown in Fig. 1
for sealing the IC module 1 or IC module 1' (hereinafter, both
are referred to as the IC module 1) includes, for example,

two thermoplastic sheets 21, 21"' hot-pressed together and the

ICmodule 1 disposed between the thermoplastic sheets 21, 21",




falls in this range, the reinforcing sheet 16 having the form and size
specified as nentioned above hardly deforns and has |sfa y
strength. In the above explanation, the IC nodule 1 has 9?? g@ﬁ%

which the reinforcing sheet 16 is solel)y di sposed on the IC chip 14

nount ed. surface of the insulating substrate 11, but the structure of the
1C nmodule is not limted to this and a structure may be such that a

rei nforcing sheet 16' is further provided on the IC chip 14 non-nounted

surface of the | nl aicihorSuRSHEAL B icRUORI L b SRRkl Bgnsestardd as

shown in Fig. the rei nforcing sheet 16' provided

on the non- BEAYet St Ak iest itk pmsbak oic reeibaekisgrd arestallinkty

substrate at a position correspondlgg to the 1 C ¢hi - as toﬁae back
e

to back witast}ew asi Bfoo& AgSShadd YW%FH#SVEPH?%%%?’“RE“ y have
t he sane for‘g1C tl’tl%]‘ﬁt rrgam%fmlc;l@g L g nf prg r%}ﬁc:hajc@rﬁra@é' dgfaomat he

mount ed sur? ey are no necessari sane urther, in this

case, the BQE.E‘i‘éll%ﬁ@u@xgﬂfy'@iﬂﬂﬂd@ﬁoﬂé:.thérh@iﬁgi[@lagef blrma panieahe 13,
13" for the reinforcing sheet 16' are simlar to those for the reinforcing

tsﬂee} C16 dThﬁ abeveamw@xd‘u@@ﬁf@:éwt SHBELF B LS 2 mmcaq%qﬂqlgr £5 i€ seal i ng
e nmodu or.1C fter.
L fapbiast IRt i st s I D, BObnoRbenhEbfihgiokfans the

| C nodul e 1 er'nopla sheets 21, 21'

hot - pressedaﬁ.egﬁﬁaﬁg A8gihhee. %-C' @ dedgo y:déﬁp@_seebb@pmmweacm
‘thernopl astic sheets 21, 21' Cbtober 2005 18 The thernDpIastlc resin

sheets 21, éyblahexanaéimehh@molugﬂﬁbeéhﬁﬂygﬁanYﬂéltHﬁ?ﬁﬂ&@&%??c h@sin
hae g Lob ik bRk Shpb5iTneP I SRl £F bogay dual 1Y
' isophthalic a01d, and ethylene glycol; an
acryionitrile—butadiene-styrene copolymer resin; a
'polystyrene resin; a polyacrylonitrile resin; a polyvinyl
alcohol resin; a polymethyl acrylate resin; a polymethyl
methacrylate resin; a polyvinyl acetate resin; or a
polycarbonateresin,orandxturethereofcanbeused. Instead
of the amorphous resin, adouble-sided amorphous sheet prepared
from an amorphous resin and a crystalline resin by a
co-extrusion method can be used. Further; in the low
‘crystallinity 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 15 % by weight or less.
When, in addition to the reversible recording layer 3,
for example, a printed layer is provided as the surface layer
of the card'subst;ate 2, the printed sheet is hot-pressed,
togetherwiththethermoplastic:esinsheets21,21'. In this
case,forimprovingtheadhesivenessbetweenfﬂethermoplastic
resin sheets 21, 21' and the printed sheet by hot melting,
an adhesive may be used. '
As alpaterial for the printed sheet used together with

the thermoplastic resin sheets 21, 21', a single material,




be individually conprised of either a single layer or a lamnate of the
sane or different materials. Particularly, as the theggqglq§t §p§e5|n
sheets 21, 21', a single material of a anorphous resin, copol ymer
of terephthalic acid, cyclohexanedi netjganol, and ethylene glycol an al |l oy
of the copolyner and pol ycarbonate; a copolyner of terephthalic acid,
isophthalic acid, and ethylene glycol; an acrylonitrile-butadi ene--styrene
~copol'ymer resin; a polystyrene resin; a polyacrylonitrile resin; a

pol yvinyl gl §0h0ﬂ>oI}Q§ﬁiﬁe apm:yue@%&xl s86h Ao 1vesiter ,appy iRy Ighe

met hacrylate resin; ‘a polyvinyl acetate resin; or a polycarbonate resin,

of a m xt ur &erkph&balatea. l@e:mmthmreedapbthahetam@m@ﬂ@y ﬁuch

doubl e- si ded anoy phous sheet red rqQqm an hou reS|
crystal | i ne3fe? Wpé’leé’(?'eﬁgﬁ'gg%ﬁerrﬁ g ﬁ%%‘a ligt?rcten f e?ﬁ the -

I ow crystahgtﬁlhttsseotﬂ&ééeatéesanvfﬁyfneéefﬁ r§86R. adNgadditive and a
substance, such as a polyner, may be added in an anpunt of 50 % by wei ght

or | ess, preateyabhytiblésbytagieint- smyrene r&%em, am addition to the
reversible recordingrla er 3, for exa rinted ' g{lded as

the surfacedPhyapnd EEYHeE%E?FFHP Y%ﬁ%£%ﬂ%¢@8ﬁYgﬁggtbP§P£
hot - pressed 1%@9%{??%&4_— Jﬂa{:e"eﬁ f;srﬂ%atftftm&t ééfﬂlébéetﬁoi}e@ﬂ yl In this

~case, for I ng” t he adhesi veness between t ernoplastic Tesin.
sheets 21, aéryaadethpopyeﬁmpﬁ ‘sétHedcbyldobe, npdlywinyl aacataks| ver nay be
used. As a material_fqr the printed sheet used together with the
t her mopl ast PelYIééNﬁl SHeohely 10T pplycarbongite . naf & PLFtune tHETH9E ©8905 19
e.g. , ponPgt egPol yester, such as polyester, polyethylene
t'er epht hal até oF ponetherne napht hal at e; pol yol ef in, such

As the adhesive used together with the thermoplastic

resin sheets 21, 21', a single material, e.g., a polyester
resin; a polyurethane resin; a polyester polyurethane resin;
a vinyl resin, such as an acrylonitrile—_butadiene—styre'ne
resin, an acrylonitrile-styrene resin, polystyrene,
‘polyacrylonitrile, polytnethyl acrylate, polymethyl
methacrylate, polyethyl acrylate, polyethyl methacrylate,
' polyvinyl acetate, or polyvinyl alcohol; a polycarbonate
resin; or an epoxy resin, or a mixture oi? composite thereof
‘can be used. _
Next, with respect to the reversible recording layer
3 provided on the surface of the card substrate 2, a printing
operation is conducted by scanning a printing head ozt the
reversible recording layer 3, and the reversible recording
layer 3 is cemprised of, for example, a heat-sensitive-type
reversible recording layer. In Fig. 1, an exam_ple in which
the reversible reco:r':ding‘ layer 3 is solelﬁr t—provided on the
ICmounted surface is shown, but the reversible recording layer
3 may be provided on at least one surface of the carad substrate
2, namely, at least one of the IC mounted side and the IC

non-mounted side.




| gs po{yFropylene;lcelIulose, such as cellulose triacetate or cellul ose

| acetate; a vinyl resin, such as an acrylonitrile-butadi ene-s ne resin,
an ac rylonitrile -styrene resin, polystyrene, polyacraﬁgﬁ??f¥%§@$
pol ynet hyl acryl ate, polynethyl nethacryl ate, polyethyl acrylate,
- pol.yethyl nethacryl ate, polyvinyl acetdate, or polyvinyl alcohol; or

‘pol ycarbonate, or a m xture thereof can be used. As the adhesive used
together with the thernoplastic resin sheets 21, 211, a single nmaterial,

e.g., a polyesterphLasldy RRAAWLIHRANRE reirdibd ePRlererisahgrobysieghane
resin; a vinyl resin, such as an acrylonitrile-butadi ene-styrene resin,

an acryl oni tahlise Sellerted Exdm, e pidhes tay pedgmepdLpac mpllesthe-typepongnet hyl
acryl ate, polynmethyl nethacryl ate, pol eéhl crylate ol yet hyl .

met hacryl at 8 2 pYEPP fAgrraded atapre &nepogﬁ} i“?{EPT & %8555‘13? lgy %Pﬁ'éhﬁﬁat e
resing or apeeReNy Leshii Rl dbifidd Wit e GIKROSE! enbkknal thieRicbs used.
Next, with réespect to e reversible recording layer 3 provided on the.

surface of pheomasdapuliet4ate 20 @mprinting operation is conducted by

scanning a printing head on the reversible recording, |layer 3 nd the
reversi bl e recor dPiag Pohyeer ALow-releryledtare ?%VeﬁgﬁﬂigeFeﬁéﬁgﬁﬁg-

sensit:Lve-.t i. bl ' ' I ' '
which 1 el PYBE ALY SR h a8t S FRn M aqy 1 Bblr taa BaRUBARLAL

mount ed sur fi agee depepldawy orbttie thengevarttiddey s eabstang dfyke orgamhg be
provided on at |east one surf ace of the card substrate 2, nanely. at
| east one olowhmolecwbarntedbstarcedisnrrsad idh-thsumesd s MaEriE, OlRober

2;0.(_)5 20 the réversible recording layer 3 of this type, as examples
6f organic low-molecular lsubstances dispersed in the
reversible fecording layer 3, there can be mentioned fatty
acids, fatty acid derivatives, and alicyclic organic acids,
more specifically, saturated and unsaturated fatty acids and
dicarboxylic acids, and specific examples of saturated fatty
acids includemyristicacid, pentadecanoicacid, palmiticacid,
heptadecanoic acid, stearic acid, nonadecanoic acid, arachic

| acid, behenic acid, lignoceric acid, cerotic acid, montanic
acid, and melissic acid, and specific examples of unsaturated
‘fatty acids include oleic acid, elaidic acid, linoleic acid,
sorbic acid, and stearolic acid. The fatty 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'resin,_matrix to be used, a single material, e.g.,
an acrylic resin, an urethane resin, a polyester resin, a
cellulose acetate resin, a hitrocellulosé_gresin, a vinyl
chloride resin, or a vinyl acetate resin, or a mixture or
copolymer thereof may be used. In addition, for controlling
the range of temperatures at which the reversible recording

layer 3 becomes transparent, a plasticizer for the resin, a




" The heat sensitive-type reversible recording layer 3 can be selected from

ei ther. a polyner/| ow nol ecul e-type one or a |lueco conpﬁq? -t ne, and -
may be formed by a printing nethod, a coating nethod or ﬁgx¥?§8950 t hat

t he thickness becones about 4 to 20 m__The pol yner/| ow nol ecul e-type
reversible recording |ayer 3 reversibl4 changes from an opaque | ayer to a
‘transparent |ayer depending on the change in the crystal state of the
organi ¢ | ow nol ecul ar substance dispersed in the resin matrix. In the

reversibl e hEGREALPI1hEYEE1Feht il thd Yo TarPtRATRIAR h BhOARbANT

| ow nol ecul a u anc persed in the reversible recording [ayer 3,

there can besnpnii enezo fatpartftiyweifgritl,y basied der ithet weeéghtaofl ahecyclic
organic acids, nore specifically, saturated and unsaturated fatty acids
and di car bBRFLRcMAETES; FFERDI far dHETERDthamavRedik® ty acids

i nclude nmyrjistic.acid nt adecanoj. ¢ | | it id.... heptadeganoi c
aci d, stearF%agﬁ?ﬁﬁgn% ecgngﬁcr§%+%?£%€%cﬁ$cyé%%§5$8bgﬁ%%?gﬂgc?§§
lignoceric gghfin§er 8t bGr el dagdP®b] adi Ero96ithkdng AgLhEsoe tkédliked
speci fic exanples of unsaturated 'fatty acids include oleic acid, elaidic
aci d, |inolsettakled, foxsdixas atimensdphallst enosisldniding ofhgheare§inci ds,

fatt id derivatives,. licycli i ' t limied t
hese, “and BAEEY crnee asfen fp oot T ekl of ol 8RBy welbhEL Loea.
As the resipa 884" b £Re DfetigeE of SHOPEIMIMRItAIX. €. 9., an acrylic-resin,

~an urethane resin, a polyester resin, a cellulose acetate resin, a
ni trocel | ul ose re&¥i theaothayl hand) dhabeadssansotiveviype peeewsdblesin, or

-a m'xture'ore copol r t@Fﬂgofuha% beﬁﬁiﬁh I n a%ditionz fg& con%iolling
the range oFePSRECPALAYET ST ArEeROTRIaoRt EYRP BLAdePE A%V PESEP LS
beconmes transPeF eRlactidh ASd i we e tHOM1dids F&ShPoud and the color ‘
' developing and erasing agent dispersed in the resin matrix.
As a generally colorless or pale coclor lueco compound used
in the reversible recording layer 3, representétively, ones
whicharegenerallyused inpressure sensitive recordingpaper,
thermal recording paper, light sensitive recording paper,
electro-thermosensitiverecordingpaper,orthermaltransfer
-paper, i.e., xanthene, spirbpyran, lactone, fluoran, and
sultone compounds having a partial skeleton, Vsuch as lactone,
-Suitone, or spiropyran are used, but there is no particular
limitation. _

Specific example of lueco compounds inélude
3,3-bis(p-dimethylaminophenyl) -6-dimethylaminophthalide,
3,3—bis(p-dimethylaminophenyl)phthalide,
3,3-bis(1;2—dimethylindole-3-yl)-6—dimethYlaminophthalide,
3-dimethylamino-6-chloro-7-methylfluoran, |
3,3-bis(9—etﬁylcarbazole-3-yl-5)-dimethylaﬁinophthalide,
3-dimethy1amino-7-dibenzylaminofluorén,
3-diethylamino-7-chlorofiuoran,
3-diethylamino-6-methyl-7-anilinofluoran,

-3—pipéridino—6—methyl~7-anilinofluoran,




17 Cctober 2005 21 high-boiling solvent or the like can be.added In an
anount  of 0.1 to 20 % parts by weight, based on the weight of the resin
-matrix. Further, for inproving the reversible recordi ng17lg(3‘§;%qe"§opq’1
resistance to repeated printing and erasing, a curing agent, a
crosslinking agent or the like sui t abfe for t hree-di nensional |l y
‘crosslinking of the resin matrix can be added in an amount of 0.5 to 10 %
Earés bK wei ght, based on the weight of the resin matrix. On the other

and, the heat sensitive-t I i bl Qr-ding 1:3%ar f a |lueco
conpound t&gg‘trhﬁeﬁkﬁy}eg 1?%\%2?3%%% (%o c?rtrhﬁgacfidg%%et wg'é%r%ﬁle’ | ueco
conpound angl. d1ifrt§alsaii nd e Rlcpiyo 7o idiasiFImcagant didpersed in the resin
matrix. As a generally colorless or pale color lueco conpound used in the
r evgr si bl e Felcoreding -naytert rahydapaga) mine b -meidy L winddH-ldmetd&er al | y
used in pressure sensitive recordin aper [+ er, |ight.
sensitive redor (Ti"ﬁg tgﬁﬁsr ﬁ“aye-PPeclﬁ%‘?t%é?%i%%%glf{r@% {rlgﬁ |l%t%3’3‘ér . or °
thernal. transfer pnRapglori aévelSgPhHeasa SPAEORY @dent atd aneonfdaweidan, and
sul tone conpounds having a partial skeleten, such as lactone, sultone, or
spi r opyr an wrichuseserbiblyhemits rutqne utddiiging ithiet effeat Shdaat ¢
exanpl e of ' | ueco compounds_ i ncl ude . .
, g g- E! SE p- cﬁ%ﬂi’y@%ﬂi%ﬁ@ﬁblC3°-Jb°-]f1fiﬁé’teH?P&Wn%%%?%%lainge?Olor erasing

» o= DESEP- JV RP 19RNGREICLP RLBRAH®. In other words, the color
3, 3-bis(1, %%%trret hyl'i nglol e-3--yl )!}‘?- di et hyl am nopht ﬁal I de,
3- di met hy| aldvidlopifgeidenadingbigenft has bath an acidic group comprised
-3, 3-bi s(9-et hyl carbazol e- 3-yl -5) -di met hyl anmi nqpht hal i de, _. | .

3:-di met hyl &f Aortrene} e i YﬁoﬂFBb‘Paﬂ‘,x- a?—‘?ﬁq& FrONE- 388 S8 i%Uor an,

group comprised of an amino group, and becomes acidic or basic

“due to the change of heat energy to cause thé lueco compound
to be colored or erased. The basic group may be present either
in the form of a functional group or in the form of part of
the compound. Examples of color developinganderasingagents
_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 ageht include aminobenzoic acid, o-aminobenzoic
acid, 4-amino-3-methylbenzoic acid, 3-amino-4-methylbenzoic
acid, 2—amino—5;ethylbenzoic acid, 3-amino-4-butylbenzoic
acid, 4-amino-3-methoxybenzoic acid,
3-amino-4-ethoxybenzoic acid, 2-amino-5-chlorobenzoic acid,
4-amino-3-bromobenzoic acid, 2-amino-2-nitrobenzoic acid,
4‘—amino-3-nitrobenzoic acid, 3-amino-4 —nitrilebenzoic acid,
aminosalicylic acid, diaminobenzoic acid, '
‘2-methyl-5-aminonaphthoic acid, 3-ethyl-4-aminonaphthoic
acid, nicotinic acid, isonidotinic acid, 2I-I;e_thylnicotinic
acid, and 6-chloronicotinic acid. As a color developing and
erasing agent having-a basic group in the form of part of a
basic compou'nd, there can be mentioned salts or complex salts

of a compound having a phenolic hydroxyl group or a carboxyl




3-di et hyl am no-6-net hyl -7- anilinofl uoran,

~ 3-piperidino-6-nethyl-7-anilinofluoran, 17 Cctober 2005
3-(n-ethyl-n-nitrile)am no-6-nethyl -7-anilinofluoran, 17Getober 2005
3-di butyl am no-6-net hyl - 7-ani | i nof | uoran, and
3-(n-ethyl-n-tetrahydrofuryl)am no- 6- yl-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 reversibly emts protons utilizing the

effect of heat _ener pi icfctaher
erasing ef PEEYP 8?68%3%&%g%§ﬁ3§%%§§%'. Iﬁg§¥§g?'ﬁg$3§% the col or ,
devel opi ng gRdt8r&sidimpAGsNsahas betsin aichtj duclgasup bpdpekgeenzoica
phenol i c. hydroxyl group or a carboxyl group and a basic roup conprised of
an ani no groeapd, andhpérowesakicylicorchisi? 9adlie 8Ftdendhge of heat

oroup my boLppbent=ERERe e, P 4 BaRE,rouch B 8 LB HRuRE! ¢

group may b orm 6f a tunctronal® group or 1n the

formof parg ghenyPE16PIBRYRE, &xaaPtesadiyteirylamyrbopisSuearntier asing
agents having any one of a functional group as an acidic group_and a
functional gremples inbhsde priydrosybenzoie| aeideddkpprngneaniattfasing

“Hethy! bensBreHe RPN St b - GRa ARER R Sngafhfen e no- ¢
2- am no- 5- eﬁ.hﬁ%afg;%gﬁ&;%iég ad3180h IRy fahuhy! 5ENES] CmetREiL,
Xybehz

4- am no- 3- net ho ol ¢ acid, 3-amno-4-ethoxybenzoic acid, 2-am no-
5- chl or obengehgdackybendeate nalBy banimdesadt e, ag8tgarylan no- 2- ni t robenzoic

i nosal | cyPIBYAEPRYDUTAR ForRHEEHEnIRF e a5t fer hyPRRERRTASEART Ol ¢ aci g,
‘;’: ﬁ;?%lyl' ﬁl' 20. Iﬂﬁ?%%f&hfne aghfodtAR 1 dPpredsi deoet SOOI DY TaRiREbd] ts,
and these may be used individually or in combination. The
lueco compound and the color developing and erasing agent are
not limited to these, and one of these or a mixture of two
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, a
melamine resin, polycarbonate, polyamide,. polyvinyl
pyrrolidone, polyvinyl alcohol, polyvinyl chloride, or
- ‘polyvinyl butyi"al, or a mixture or copolymer thereof may be
used. Further, for improving the reversible recording layer
3 portion in resistance to repeated printing and erasing, a
curing agent, a crosslinking agent or the like suitable for
three-dimensionally crosslinking of the resin matrix can be
added in an arhount. of 0.5 to 10 % parts by weight, based on
the weight of the resin matrix. In additipx}, for improving
the resistance, an ultraviolet absorber having} relativelyhigh
compatibility with the lueco compound can be added.
As a method for producing an IC card having the
above-described structure, a melting lamination method by

means of a hot press can be used. In production of an IC card -




acid,, and 6-chloronicotinic acid. As a color devel oping and erasing agent
havi ng- a basic group in the formof part of a basic cqgmpound, there can
be nentioned salts or conplex salts of a conpound havi %F’%@H%i c
hydroxy! group or a carboxyl 1 7 Cctober, 2005 23 group and a conpound

havi ng an am no group, and exanpl es i ncttide salts or conplex salts of an
“acid, such as a hydroxybenzoic acid, a hydroxysalicylic acid, a gallic
acid, or bisphenolacetic acid, and a base, such as an aliphatic amne, a

phenyl al kyl am pne, or tri.al L.yl al.kyl ami i £ a j e
p- hydr oxybeﬁ%oﬁc‘:é g%ﬁlﬁ aﬁi;}l%g"r]r'\)ﬁ r?glsl%l @sglt %8-' %ﬁ%oé%%ne%g%l crH}l T2 hghre

aci d- phenyl @l ky| pri-de Eodpcsea Ptba NN 1viceRpldstliky resineshabts,

met hyl  p- hydr oxybenzoat e- al kgl amne salts, stearyl .

p- hydr oxybeRoal k' aldngd dhienetbavtare RepHeen IHanqsehbedvesmkPLaREP e, and

octyl bispheno| acet at e-al kyl amd ne sajt n u

ndllvi dual ISLGFF R FibPooand tibeatRbeldin iRy SRS BB pere
devel opi ng gpds ! asirigs 29RBITARSAuNet 1§ Hehadd nthese cartisapetohtéhese or
a mxture of two or nore of these can be used. As the resin matrix, a

single reisi 2, Agthemirzoryliaterwssdinahis|inafiance eaphckglpshyomthane
resin, polyurea, a nelanm.ne resi carhonat e ol ] de, lLyvknyl
pyrroli done?lﬁﬁ?Q\ﬁc?RHe%Pcl@%&I', a ntffilﬁ‘fqn%//?s fﬁle i H%?e'cairga‘ggrlﬁiang?o%%?wal ,
or a m xturg,PE.LOPQUY RN ai HRiAGH ﬁ[?é(té’%a#i%@a §H60h8suficd @AMOMENY t he

reversible recording layer 3 portion in resistance to repeated printing
and. er asi ngused. curing agent, a crosslinking agent or the |like suitable for

t hree-di nensionally cragsslinking of the . .resi trix can.be _added in an
amount of 0.5 to NOKS g4 fespye i%lﬂ?ln&%ieﬁﬂ‘(%%% obtaiiiea %3_’ pfinting

characters or patterns on a resin sheet by a known printing
method, such as an offset printing method, a screen printing
method, or a gravure printing method, is prepared. Then, the
printed sheet is disposed on the card substrate 2, further
the reversible recording layer 3 is disposed on the printed
sheet, and the printed sheet and the reversible recording layer
3 are temporarily fixed to the surface of the card substrate
2 using, for example, an ultrasonic bonding machine or the
like. Then, the resultant laminate is disposed again between
the mirror plates and melted together by hot-pressing.
Then, the integrated card material is peeled off the
mirror plates, and punched out into a card form by means of
single-edged or male-female dies to produce an IC card.
Further, after being punched oﬁt into a card form, if desired,
characters are embossed on the card by means of an embosser,
and the embossed characters are colored by tipping using a
thermal transfer foil, or‘maghetic info;maéi;n.is encoded on
magneticstripes,and,ifdesired,afacialportrait,abarcode
or the like is transferred to the card to finish the IC cérd°
The printing for the surface of the card substrafe 2 may be

direct printing for the surface of the thermoplastic resin




the weight of the resin matrix. In addition, for inproving the resistance,
an ultraviol et absorber having relatively high cOnpatHgQ&#%¥w§bé the
lueco conpound can be added. As a method for producing an card having
the above-described structure, a nelti | am nati on nethod by neans of a
hot press can be used. In production of“*%an IC card 17 October 2005 24 by
.the nelting Iamnation nethod, for exanple, an IC nodule 1 is first

di sposed between two thernoplastic resin sheets 21, 21', and then they are
t oget her diﬁﬁga@g ?gtmsﬁm mrror plates larger than them and integrated by
means of a hot-rel ™ "préss. Thus, the IC nodule 1 is sealed into the card
substrate 2. As Albeefhatovepyat &1tBedghnnbhi showat afioe, pravhdtkel achr omi um
pl ated copper plate, a stainless steel plate having a ground _surface, or

an al uni nunephiaethilielin. Jghrserdacdened the ST SRS tRRY® 2 A #8Sired, a

printed sheet obtained b rintd cha r respn sheet
by a known gf’iﬁ?pﬁga Ig?e?%sosg', agldicﬁggg gnégﬁ%ggiﬁ gél‘%ﬁ S{%nﬁo%g?leg Zt’r een
printing nmehBGthedds asdhdvah adiddiivdldseethat.a tempinpeied. .o hgbrighe
printed sheet is disposed on the. card substrate 2, further the reversible
recordi ng | eged Bavindi bpbhea mont¢eniprcht B (Stret , IGrhithd 4r fRfed sheet

and,the'revers%blf # cordigg Iaxﬁr e§ are tenporarily fixed to the surface
of the card“8BbeFFate “FuBFNBT°F8F Exanpl e, an ul trasoni ¢ bondi ng nachi ne

or the like. Thefipetpruseswitnéal 20l 8aka hasdi 6R08RE @apaulabesyeen the
mrror plates and nelted together by hot-pressing. Then, the integrated

card mat eri abibssratel Edobftthe K€ maduleid , pthe seindedcgngchiln patterR8 a card
formby meaps of 3 BLO9hS &98TeAindd P31 RS Thedn ' dULIVRE ANhEpCar d:
14 mounted portion, and therefore the insulatiné substrate
11 around the periphery of the IC chip 14 is reinforced without
increasing the height of the ICmodule. Thus, the reinforcing
sheet 16 hardly deforms due to cure shrinkage 6f the sealing
resin 15 over the IC qhip 14. In other words, in lamination
of the thermoplastic resin sheets 21, 21' by hot-pressing,
even when the sealing resin 15 undergoes a temperature higher
than its glass transition temperature, the reinforcing sheet
16 hardly deforms. Therefore, in the gard substrate 2 sealing
“the IC module 1, flatness of the surface including the IC chip
14 mounted portion is secured.

Thus, while protecting the IC chip 14 by the reinforcing
sheet 16 provided thereon, the surface flatness of the
rex}ersible recording layer 3 provided on the card substrate
2 can be impj:oved._ As a result, in the IC card improved in
reliability, when a printing operation is conducted on the
revérsible recording layer 3, a spacing between the reversible
recording layer 3 and the printing head is reduced to enable
sure printing, thus making it possible to improve the printing '
properties for the reversible recording layer 3.

The structure of the IC card of the present invention




Further, after being punched out into a card form if desired, characters
are enbossed on the card by nmeans of an enbosser, and {hs &g@ ogged
-characters are colored by tipping using a thermal transfer oi ﬁ

magnetic information i s encoded on aetlc stripes, and, if desired, a
facial portrait, a barcode or the |likéYis transferred to the card to
finish the IC card. The printing for the surface of the card substrate 2
may be direct printing for the surface of the thernoplastic resin 17

Cct ober 2003, 23+SE L.rs%ﬂ:,o gﬁe 5t sur kKelW 1RIFiRUIR ehishambld or

provi ding a conta ace of the card substrate 2 is cut
to forma rexass 1enchipemn an@onhacmr@mhlgmrse:ami@dded provided racess
usi ng an adhesive, so that a conbination _or brid card_havin oth a

non- cont acttheC gamee insudading f&l})séﬁ‘&té 1&onpé?§t may Ren HRr . The

th b d.lC d d
1,'utshg ﬁg: nrﬁegltfur? %Frl %ﬁ%ﬁ?t erns 1% Hlyﬂlhav|aﬁgﬁﬁﬁgﬂégé%|&n%{sb§1%§aﬂe% go ue

“whi ch expose, theig sltiudtel tieweload ther tCodhipnii4t ard edorimsdtileatirgul at i ng
substrate 11 around the periphery of the I1C chip 14 is reinforced w thout

‘i ncr easi ng st thEighl16f havnkng @Hﬂﬂtﬂ%ﬁ thﬁﬁ@"ntﬁée EinditcPAGTeER 16

hardl y deforns due to cure hrlnka | he I C
chip 14. IrF%"cEHe"r Yomgan §CI'?’é"ﬁ\‘—“n%l -on ;};{L ?rflgq' drequrr%Dp%é'sﬂ?l&c %%[ nésheets
21, 21" by hipyf ﬂii{eﬁ%&ﬂﬁut Pttt 4 feh sesd | igsuBsSt ind Ssubitargeed 1
terrperature hi gher than its glass transition tenperature, the reinforcing

sheet .16 durandgtedbfortie Icrrm@:m btds conneeted e thp sirsudtPad@Thg  t he

|C mdule 1 1 aness 0l oL 1o WA TVl WL DS AR G chd 1B o

Alternatively, although not shown, a structure may be such
that the insulating substrate 11 is provided with a conductive
material (e.g., antenna coil) extending from the substrate.
Further, in the above structures, a reversible display'layer
may be provided on the IC chip non-mounted surface, and the
same effect can be obtained.

In the above embodiment, an explanation is made on the
structure in which the card substrate 2 has two thermoplastic
resin sheets hot-pressed, but the IC card of the present
invention is not limited_to one using the card substrate 2
having the above structufe, but may be applied to one using
acard substratewhichhas, for example, two outer sheets having
an adhesive resin filled therebetween, and the same effect
can be obtalned In this case,.the IC module is sealed by
the adhesive resin between the outer sheets.

Y

Examples

Next,specificExamples:Lto19(ﬁfthepresentinvention
and Comparative Examples 1 to 8 for these Examples, and the
results of evaluation therefor will be described. Here,

samples for evaluation (specifically. IC cards in Examples




Thus, ,while protecting the IC chip 14 by the reinforcing sheet 16 provided
thereon, the surface flatness of the reversible recordiiga¥ehas Provided
on the card substrate 2. can be inproved. As a result, inCt%% I% card
inproved in reliability, when a printi operation is conducted on the
reversi ble recording |layer 3, a spacindg ‘between the reversible recording

layer 3 and the printing head is reduced to enable sure printing, thus

making it possible to inprove the printing properties for the reversible
recording |ayer ;3 Ao d L1686 % Pldrld pREARERE uSHERt | On 17
Cct ober 200@‘%@5%@?%@%‘%%?%%% stérfcture L phog g- 1 HES whi ch

whol e of tHige FGrali #nd 4onFd gultattiomuot that teinfdPcing filavpatedems t he
same insulating substrate 11, but nay be, for exanple, . a structure shown

in Fig. 9 i WBwhithshevininl Tabley Liwdomaps faqtens f¢dliAtBdCeRESon t he

| C chip 14 and an insul atin S ate 11 . i.n [ . r t he
circuit pat %r%ac%ﬁ € cagLr}lsEfti]t%% isr?g'ppsfér]é'arﬁ eh glggq}gﬁengégy‘ggggi tﬁg?w ual ly
provi ded,  AofeibenlerEabdrdphigerayd? 9N the comphwdcagionbstrate 11
connected to the IC chip 14 is connected to the circuit pattern 12 on the
i nsul at i ng chamacteriglicyy andrthestaitag rad abrengkh wexe YdEd R v

al t hough not shown, a structure may be such that the insulating substrate
11 is provided with a conductive material (e.g., antenna coil) extending
fromthe substrate. Further, in the above structures, a reversible display
| ayer may be provided on the IC chip non-nounted surface, and the sane

effect can be obtained. In the above enbodi nent, an explanation is made on

the structure in which the card substrate 2 has two thernoplastic resin
sheets hot-pressed, but the IC card of the present




limted to one using the card substrate 2 having the

but may be applied to one using a car ) e which
has, f or exanple, two outer sheets having an adhesive7q%§&ﬁ3%§$%

t her ebet ween, and the sane effect can_pe obtained. In this case, the I C
modul e is seal ed by the adhesive resi A%bet ween the outer sheets. Exanpl es
-Next, spec:Lf ic Exanples I to 19 of the present invention and Conparative
Exanples 1 to 8 f or these Exanples, and the results of evaluation
therefor will be described. Here, sanple s for evaluation (specifically,

I nvention is not
above structu re,

| C cards in_Exanples 1 7 COctober 2005 .27 1 to 19 and Co os 1
to 8) were produced WShfagind BAn fiaFs5 anfzaanfdigur ati ons oﬁmhhemreinforc ng
filmpattegrns 13,13 —shoews—{n—Fable— bel ow asjfactors—, —and, wrth
respect tlo eachmewalL&@lOﬂI@ﬁﬁﬁF@POFhe PR Hy| JFEOHer § FEEBE |t e
reversi bl g recofding lfayer 3,|the connu1|catlgn chara§¢9r$st|cs anpd.L.he
in L +;
static |oad streRgPtty »é‘f”é’“‘é\?a ﬁeai’t’fé’ﬂ“. 97| &tober 2005 Rei nforcjng TilMm
| ayer Rei nfior ci nEyglyatli.on On | €6R 15EPek thfakgsh&et ON | characteri | (kgf)
| CPrintingComunicatl _
mount ednor)- nount ei nf or|cidTgron; MOUNt epr opertii onst rengt h | stief &€t pdf i | m
. l'ayer ond |surfag¢eeschgracteri (kgf) iq;faceICSties (mm mnon-nount ed surface
over | apped on cilrcuit [patternj?ermeurse
surface
overlapped on
circuait
pattern
Exampl | Present | - - - A _93 8.2
el
Exampl | Present | Present Present - O 88 7.7
e 2
Exampl | - Present Present - A 88 8.6
e 3
Exampl | Present | - ' - - O | 92 8.2
e 4 {Larger
than
reinfor
cing
sheet
size)
‘| Exampl | Present | Present Present - O ‘87 8.4
a 5 {Larger | (Larger




Exanpj Present---938.2 e 1 Exanpl Present Present Present-0887.7 e 2

Exanpl - Present Present - D888. 6 e 3 Exanpl Present ---0928. Lar, t han
-reinfor cing sheet size) Exanpl Present Present Present -0821772(?%&%er2g8é
5(Larger(Larger 17 Cctober 2005 29 th han rei nforreinforc singing sheet
sheet si ze) size) Exanpl -PresentPresent=0888.8 e 6(Larger than reinforc ing
‘sheet size) Exanpl Present Present None-0928.3 e 7 Exanpl - Present None-938. 7

than than
reinfor | reinforc
cing ing sheet
sheet size)
size}
Exampl - Present Present - 88 8.8
é 6 (Larger
than
reinforc
ing sheet
size)
Exampl | Present | Present None - 92 8.3
e 7
Exampl - Present Nene - 93 5.7
e 8
Exampl | Present [ - - Present 83 1z.
e 9
Exampl | Present | Present Present PFresent 86 12.
e.l0
Exampl - }Present Present Present 87 1z2.
e 11
Exampl | Present | - - _Present 93 12.
e 12 {Larger




‘e 8 [Exanpl Present--Present9312.3 e 9

Exanpl Present Present Present Present 08612. 6 e. 10" 17 October

.Exanpl - Present Present Present 8712.8 e 11 ExaanPresent--g}esen &8%12.6 e
12(Larger 17 October 2005 30 than reinf ci ng sheet size)

Exar npl Present Present Present Present 087127 2 e 13(Larger(Larger thanthan
reinforreinforc cinging sheet sheetsize) size)
Exanpl - Present Present Present (8812.7 e 14(Larger than reinforc ing sheet
si ze) Exanpl Present Present NongPr esent (9313. 1
reinfor
cing
sheet
size)
Exampl | Present Present Present Present O 87 12.2
e 13 (Laréer {Larger
than than
reinfor | reinforc
ci#g ing sheet
| sheet size)
size)
Exampl | - Present Present Present O 88 ' 12.7
| e 14 {Larger
than
reinforc
ing sheet
size)
Exampl | Present | Present None ' Present O 93 13.1
e 15
Exampl | - | Present . | Nome Present A 93 12
e 16 |
Exampl | - Present Present - O 50 7.8
‘e 17 ‘ (Lager




e 15 Exanpl - Present - NonePresent Z, 9312 e 16 Exanpi Present Present-Qr07.8 e

n
Eﬁﬁﬁﬁthan

'17(Laber 17 Qctober 2005 31 pgrtion overlapp ed on cirq

Exanpl Present Present Present Present. 09312. 6 e,

reinforrainforc cinging sheet sheetsiz

si ze)

18( Lar ger

(

cdpal

carger

- Exanpl Present Present Present 09312.5 e 19(Larger than reinforc Ing sheet
Conpar x938. 3 at.ive Exanpl e

size)

portion
overlapp
ed on
circuit
pattern)
Exampl | Present | Present Present Present QO 93 12.6
| e 18 {Larger | {Larger
than than
reinfor | reinforc -
cing ing sheet
sheet size)
size}
Exampl | - Present Present Present QO 23 12.5
e 19 (Larger
than
reinforc
ing sheet
size)
Compar | - - ~ - X 93 8.3
] ative
Exampl
el
Compar | - - - Present X 94 12.5
ative
Exampl
e 2




Conpar Present x9412. 5 ative Exanpl
.Conpar Present - -- X878 at.i ve(No Exanpl opening e 3)-
. Conpar Present Present Present - X859. 1 ati ve(No(No Exanpl openi hgo
Conpar - Present Present - X878. 4 ati ve(No
Conpar Present - - Present x8812. 9 ati ve(No
'Conpar Present Present Present Present x8513 ati ve( No(No Exanplopenlngopenlng) e
7 Conpar - Present. 17

Cct ober

e 2 17 Cctober
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2005 32
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anpl openi ng e 6}
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pe

Present Present x8712. 6 ative(No Exanpl gpening) e
2 0 D(.Sompar Present | - - - x 87 8
ative (Ko
Exampl | opening
e 3 )
Compar | Present | Present Present - X 85 9.1
ative (No {No
Exampi opening | opening }
e 4 }
Compar | -~ Present Present - x 87 8.4
ative {No
Exampl opening)
e 5 -
Compar Present | ~ - Present X 88 12.9
1 ative {No
Exampl | opening
les )
’Compar Present | Present Present " Present * 85 13
ative {No {Ro -
Exampl | opening | opening)
e 7 )
Compar | - Present . Present Present X 87 12.6
ative ‘ {No
Exampl opening)
e B8




33 <Exanples 1 to 8> In Exanples 1 to 8, IC cards were individually
produced using an I C nodul'e having the structure shown g_og I n mhlch
the reinforcing sheet 16 was solely provided on the IC noun 3 Urface.

the 1C card in each Exanple, an I C chi 14 having a 4 nmx 4 nmform as a
pl ane figure was provided, and a circgﬁa ret nforcing sheet 16 having a

di ameter of 7 mmwas di sposed over the IC chip 14 so that their centers
were aligned with one another. Further, in the IC card in each of

- Exanples 1 fqrei fllmpatterns 13, 13' having the forns
descri bed é#%%@Rm§%J4|1 f?gually provi ded. Exanple 1 In the IC card in

Exanple 1, there masxuﬁpmeam S #pdal eardhowre indiei@hally pewdoteli g. 10
(as viewed fromthe top of the reinforcing sheet 16; this applies to the

subsequent uﬁlllﬁjraéb)lq Mogiilen haNd nge the of EFRGLRTE FREHR ebth Fig wes 180 el y
di sposed Or%w cghq a‘.ﬁen? nﬁ?gﬁé é eetTI?L% {Jgé ngoof S%%ﬁgUl@edpgﬁtﬁ%{J I(1:3 was

f or med |nto are orm g one corre to a T'ength

shorter thabdliedisaiEtaee .of Iﬁh@he e BEﬁﬁCimgaaﬁdlﬁEkaﬂqﬁléy & Taehiparel y,
6.5 M x 6..5 mm square outer -periphery form In addition, in the

rei nf or ci ngt4 hlamingaat ¢érmm 234 am ﬁqnemiaagalﬁaahavfhguzae m@@‘cﬁfdﬂﬁﬂhavi ng

one side cor espondl to a_l.ength an t he on Si de of e square
1 C chip,. ‘% Hﬁ%lhﬁﬁéP$°r%68H|ﬁ§g gaig ?ﬁlng %er g
square for @Hn‘(‘@ﬁsfd’iéf%he&_ RreQUtRE 13 888p 10f sbfﬁlatetnémf:%méﬂé ﬂﬂaaat tern 13
were respectively parallel to the corresponding sides of the opening 13a.

Further, t e ignsEidhfwdridi mgef ianpthert. er funtthevas -Ubt‘dlmerJ pardoim @gch pattern
in the sane nduc |vef|I as that used circu (3 and
,t herefore &tﬁﬁﬁa@g ﬁﬁt%efrch 3536\3 OFSJr’Fr%cFTJﬁﬂ“ prLterns 15, A Bading®

the forms described below were individually provided.

- Example 1
In the IC card in Example 1, there was used an IC module
shown in the pian view of Fig. 10 (as viewed from the top of
the reinforcing sheet 16; this applies to the subsequent
. figures) in which the'reinforcing film pattern 13 was solely
.disposed on the IC mounted surface. The reinforcing film
pattern 13 was formed into a square form having one side
corresponding to a length. shorter than the diameter of the
reinforcing sheet 16 by 0.5 mm, namely, 6.5 mm x 6.5 mm square
outer periphery form. In addition, in the reinforcing film
pattern 13, an opening 13a having a square form having one
side corresponding to a length longer than the one side of
the square IC chip 14 by 0.3 mm, namely, opening 13a having
a 4.3 mm x 4.3 mm square form was formed. ‘T‘_he outer sides
of the reinforcing £ilm pattern 13 were respecfively parallel
to the corresponding sides of the opening 13a. Further,'_the
reinforcing film pattern 13 was obtained by forming a pattern
in the same cqnduc;tive filmas that used for the circﬁit pattern

12, and therefore a bypass pattern 13b was formed in the




17 Cctober 2005 34 reinforcing filmpattern 13 at a position in which the
~circuit pattern 12 connected to the I C chip 14 was forﬁggtso %@ﬁ% t he
reinforcing filmpattern 13 was surely insul ated from t He “i@P§" pattern
12 The bypass pattern 13b had a width larger than that of the circuit
pattern 12 by 0.3 nm The reinforcing f34n1pattern 13 having the
above--described form the I1C chip 14, and the reinforcing sheet 16 were
arranged so that the IC chip 14 was non-contact nmounted in the opening 13a

f the reinforcing fil dtheir .. .centers. i i th
one. anot her “orot g FoEh ek E B ¥ Re s PG E PR i BARPETE s ar

"projected” fatadrite2 coind@Esd 1o sheetc Ehips1y i doknem éharaptat the
reinforcing sheet 16. Exanple 2 In the IC card in Exanple 2, there was

used an | C medufercimgvfiilm pagtern 13 whiscisurkdyr énapdatedgfromntheatt er ns

13, 13" were respectjvel I sposed on the ]C no d surf; nd the

on- mount od SHAIEOE e 1d s PIRE bebrsgar e thd Sbiiiad 8 w it £8Faphg

pattern 13 @fahena¢ e Rhb4 IRWRLed patitbane12a8¢ ol Bempei nforcing sheet 16
le 1 [

are the sane as those in Exanp . ~The reinforcCing pattern 13" on the
non- nount ed surfafbehadinthecingefblinepapterphesyhdving ashe hat of the
reinforcing film pattern 13 on the_nounted surface and had an opening

132 . No byRR¥e-FRFCERefHOTYr Hhe IEFIRT # ePRAGHS FRUH ITAIRA FRFAC 13 at
a position g phiehrihRoBlclithaPAlePte ctABE vhAB ot ABLAEYaSIUAr e

opening 13a" was fornmed in the center he square pattern in the sanme
direction. Ihetheppboingrid of mheatébnfiofdiha¥iidg pdictemabdsamietheibed
form the IC chip 14, the reinfarcing sheet
centers were aligned with one another. Thus, the four corners
of the reinforcing film pattern 13 are "projected" from the
reinforcing sheet 16 as viewed from the top of the reinforcing

sheet 16.

Example 2
| In the IC card in Example 2, there was used an IC module
shown in Fig. 11 in which the reinforcing film patterns 13,
13' were respectively disposed on the IC mounted surface and
“the non-mounted surface. The forms and configurations of the
‘reinforcing pattern 13 on the IC chip 14 mounted surface, and
the reinforcing sheet 16 are the same as those in Example 1.
The reinforcing pattern 13' on the non-mounted surface had
the same outer periphery form as that of the reinforcing £ilm
pattern 13 on the mounted surface and had an opening 13a’'.
No bypass pattern was formed in the reinforcing £ilm pattern
13" at a position in which the circuit pattex:n 12 was formed
and a merely square opening 13a' was formed in the center of
" the square pattern in the same direction.
The reinforcing film pattern 13 having the
above-described form, the IC chip 14, the reinforcing sheet

16, and the reinforcing £ilm patt'ern 13' were arranged so that




16, and the reinforcing filmpattern 13" were arranged so that 17 Cctober
2005 35 the IC chip 14 was non-contact nounted in the r&jcgftorci@g film
pattern 13 and the reinforcing filmpattern 13 and the "'r (fﬂl?ecgtz ?lg film
pattern 13" were disposed in the sane direction and their centers were
aligned with one-another. 1In the figur@, the reinforcing pattern 13" was
'shown to shift for explanation. In this configuration, the four corners of

- the reinforcing filmpatterns 13, 13' are "projected" from the reinforcing

sheet 16 as,yi d fr the top of D%el ' Gl SleolBinGUEiEr . part
of the ci rcﬁ%ﬁe%@fjpépﬁﬂ Y?Scnoo(r}\{ralecgotneé omef:)ﬁiée‘lg%lc‘ﬁhlﬂge%%gmg O\J/'grgl apped on

the reinfor gisRgerhi h® pakt €n8 #3ine6rthegNpNiMOpMt Bersurs saed Eeanple 3 In
the IC card in Exanple 3, there was used an IC nodule shown in Fig. 12 in

~ which the reeihfocicagaf Elidmppattenn133’ vese s@iepgse sHbsEe offfhe 1 C chip
14 non-nmounted surface. ., The, configurati f .t I C.chi 4, -
r ei nf or ci ng SdHEEEIoRgang HheHe G&kt %‘cfé'fe%g% %]'Illsr@%gt i‘a‘?ﬁ qgé'?%éﬁyg%r'sane as

that in EX3QPHge F41dat@TPtRe 4dimAdiRilg patteln 1BranwpbesHowr ershiis used
an | C nodul e sh%wn1 in Fig. 13in whié%?he reinforcing filmpattern 13 was

sol el y di sp@sedexphandiei¢1C mimnteds surfiiauration.ahpe £Mr CRENEHEt
periphery formof the reinforcing filmpattern,13_was ] h version
of the one F:HeE%ﬁﬁﬁﬁerFlﬂgs@rJrrb_e%Weflf‘fl£?leaf'ef@ncé#?p E‘F%Se%&gng Qf er
structure | $nbN2e3qEBrainkNBheet N15Xa5 Y Eeved Sp6N [ t8 top dhettiel nforcing
filmpattern I3 was forned into a rectangle form having one side

corr espondi mginforeihgnghéet driger Fultdherhepairtmst dheofirgult P RTN ng
sheet ) . .
12 connected to the IC chip 14 was overlapped on the reinforcing

film pattern 13' on the non-mounted surface.

Example 3

In the IC card in Example 3, there was used an IC module
shown in Fig. 12 in which the reinforcing film pattern 13"
was solely disposed on the IC chip 14 non-mounted surface.
The configuration of the IC chip 14, the reinforcing sheet

16, and the reinforcing film pattern 13' is the same as that

in Example 2.

Example 4

In the IC card in Example 4, there was used an IC module
shown in Fig. 13 in which the reinforcing film pattern 13 was
solely disposed. on the IC mounted surface. In Example 4, the
outer periphery form of the reinforcing film pattern 13 was

an eﬁlarged“version of the one in Example,{ described with
reference to Fig. 10 and other structure is éhe same as that
in Example 2. Specifically, the reinforcing filnlpatte;n‘13
wasformedintozirectangleformhavingonesidecorresponding
to a length longer than the diameter of the reinforcing sheet

16 by'2 mm, namely, 9 mm x 9 mm rectangle form. Thus, whole




"16-by 2 mm nanely, 9 nmx .9 mmrectangle form Thus, whole 1 7 Cctober
2005 36 of the outer periphery of the reinforcing fil m@;aé(%ger'] é@sis :
"projected" fromthe reinforcing sheet 16 as viewed fromthe ¢ of the
reinforcing sheet 16. Exanple 5 In the IC card in Exanple 5, there was used
an | C nodule shown in Fig. 14 in whi cB% he reinforci ng filmpatterns 13,
13" were respectively disposed on the I C nounted surface and the

non- nounted surface . In Exanple 5, the outer periphery fornms of the
reinforcing fil,m terns..1 ' - ) '

correspondi ﬁ% %}ﬁ%%%lttre\& %ﬁ}%ﬁ%%gfe%@?l%bggll\?mg{’ﬁégﬁgffel%@é(eie & Ei %&ﬁfl and

ot her structytgjbetéd® SR the tdahfordifxaiRled 26 dhatiewed FH6m AHeLr
periphery fornms of the reinforcing filmpatterns 13, 13 are the sane as.

t hat of 't hetopepfif thei ngiffonepagteherti3lén Exanple 4. Exanple 6 In the IC
card in Exanple 6, there was used an |IC nodule shown in Fig. 15 in which
the reinforcing filmpattern 13 was solely disposed on the IC chip 14
non- nount edggihbpces The configuration of the IC chip 14, the reinforcing
sheet 16, and the reinforcing filmpattern 13" is the sane as that in
Exanpl e 5. Exanpl®n ThienI€ kmrdCindxhnipleEs anpiaxre/ washesed wasIGgwdiude | C
nodul e shown in Fig. .16 iin which, the reinforcing fi atterns 13, 13’
wer e respec?]i“?/‘@'i‘y”giF%séé bR-vinbeih e Fﬁé“ﬁ@rﬁgﬂﬁt tg}'@@q%‘é%m%ﬁr&'t he
non-mount ed; §UALL robBeBXaTBIG dispoddeRstR8IChBuntdl’ silpadt Aiigded in
t he reinf orcing flitrrpattern 13" 1n Exanple 2 described with reference to
Fig. 11 at theaosid-dmurntedvsuciface. In Example 5, the outer periphery

forms of the reinforcing filmpatterns 13, 13' were an enlarged
version of the corresponding ones in Example 2 described with -
reference to Fig. 11 and other structure is the same as that
in Example 2. That is, the outer periphery forms of the
reinforcing film patterns 13, 13' are the same és that of the

reinforcing £ilm pattern 13 in Example 4.

Example 6

In the IC card in Example 6, there was used an IC module
shown in Fig. 15 in which the reinforcing f£ilm pattern 13’
was solely disposed on the IC chip 14 non-mounted surface.
The configuration of the IC chip 14, the reinforcing sheet

16, and the reinforcing £film pattern 13' is the same as that

in Example 5.

Example 7
| In the'IC card in Example 7, there was .u§ed an IC module
shown in Fig. 16 in which the. reinforcing film patterns 13,
13" wererespectivelydisposedonbothof the ICmounted surf_ace
and the non-mounted surface. In Example 7, a bypa_ss pattern
13b’' wasprovidedinthereinforcingfilmpatternl3 ' in Example

2 described with reference to Fig. 11 at a position in which




17 Cctober 2005 37 the circuit pattern 12 was fornmed and other structure is
the sanme as that in Exanple 2. Therefore, the circuit1§q§tq%$

connected to the I1C chip 14 was not overl apped on the ePAY gpé% film
..pattern 13" on the non-nounted surface. The bypass pattern 13b had a width
| arger than that of the circuit pattesg 12 by 0.3 mm Exanple 8 In the IC
card in Exanple 8, there was used an |IC nodule shown in Fig. 17 in which
the reinforcing filmpattern 13' was solely disposed on the IC chip 14

non-nount ed surface. The configuration of the IC chip 14, the reinforcing
sheet 16, thd ditewig pfaoterngla‘ wam fenest and3other t Is& rygivBrasis KAe  in

Ex | 7. <EX t 16> | 9.t 16,. I C card
i ngln\r/)l gual I?alﬂggg% uﬁ? AP 4C nodjﬁll'?%rﬁg‘?/’?‘ﬁg e %ltr?r scupgtgﬁ&/l/n in
Fig. 8in m'eé;%ﬁ &'E‘éoiﬁé“ﬂcsé}ﬂeﬂ $1 416ya sl §ro VRS 1I8ERRE! bikekYepr ovi ded

on the | C nount sur ace and the back surface. The différent structures in

Exanpl es 9 teidbof ¢y tihid mopatriespoidi g bhesion-mdbodmel 2srfladen 9Thee t hat
the reinforcing sheet 16" was provided al so on _ the non- gp nted surface, and

ot her str uc@!ﬂ?‘%%s A e 13daked syeatn targgr then hat eicbhra SHACHAEN

Exanpl e, hy e reinforcing sheet 16 were arranged in the
sane nann a{{érﬁ Lg %%I@nyl&?o 8, and further the reinforcing sheet 16

havi ng t he sane forn1as that of the reinforcing sheet 16 was di sposed so
that its center was aligned with the center of the reinforcing sheet 16.
Further, inB¥@@Ple€ €ard in each of Exanples.9 to 16, the reinforcing film

Cpatterns 13, 13 K" (G of O Healfp kN, GRS R8N BX A PhBRuTet O 8

‘-rwere

shown in Fig. 17 in which the reinforcing film pattern l3'
was solely disposed on the IC chip 14 non—moﬁnted surface.
The configuration of the IC chip 14, the reinforcing sheet
16, and the reinforcing film pattern 13' is the same as that

in Example 7.

-<Examples 9 to 1lé>

InEXamples9tx>16,ICcardswereindividuallyproduced
using an IC module having the structure shown in Fig. 8 in
whichthereinforcingsheetsl6,16'weferespectivelyprovided
bntheIMImountedsurfaceandthebackéurface. The different
structures in Examples 9 to 16 from the corresponding ones
inExamplesltx)9arethatthéreinforcingsheeth'wasprovided
also on the non-mounted surface, and other structures are the
same. Specifically, in the IC card in each Example, the IC
chip 14 and the reinforcing sheet 16 were arrénged in the same
manner as in Examples 1 to 8, and further the reinforcing sheet
16" having the same form as that of the reinforcing sheet 16
was disposed so that its center was aligned with the center
of the reinforcing Sheet 16. Further, in the IC card in each
of Examples.9 to 16, the reinforcing film patterns 13, 13°

having the forms in the corresponding Examples 1. to 8 were




1E Cb;ober 2005 38 provided. The correspondences between the Exanpl es and
t
e i gures for reference are shown bel ow. Exanple 9 17é%§49n25§51 (Fig.

10) Exanple 10 ... Exanple 2 (Fig. 11) Exanple 11 .. (Fig. 12)
Exanple 12 ... Exanple 4 (Fig. 13) Exanple 13 ... aamneS(Hg 14)
Example 14 ... Exanple 6 (Fig, 15) Ex le 15 ... Exanple 7 (Fig. 16)
Exanple 16 ... Exanple 8 (Fig. 17) <Exanple 17> In Exanple 17, there was

pr oduced thﬁ same IC card as the IC card using an | C nodul e having the
structure shown.in . Fi | e ely
provi ded oﬁ’rtoﬁfé‘dleé‘ rmgrrl\ ead SUT gglge%%%csé%t Q@%{aatﬁ gg?el nfbl(j?lgnéﬁf%%
pattern 13" figvres ForargFeranhea wes dh&WﬁSBleWLy on the 1C non-nounted
surface so that the reinforcing filmpattern 13' was overlapped on an
about 1/3 portion of the circuit pattern 12 on the IC nounted surface as

shown in Fig. 18. _The si t he [ e} in Il mpattern 13' was about
1/ 3 of that of tﬁ@afnﬁiﬁ §t1 n][dx %?rat Lﬁ’;ﬁ 9%Larrpl es 18 and . 19> In these

Exanpl es, there V\@kgmbmgl yoduaﬁkamg;[gdgceﬁlghen);ane |C cards as the IC

cards in Exanples 13 and 14 described wth reference to Figs. 14 and 15,

except t_haEI an IfCEmanip[Le iin. \AﬂxclhplﬁeSréFhﬂorﬂhg filmpattern 13' on the

non- nount e surface was divided in ur al of portions was used. In
these Exanpl es, a%*@MBwh ?% ﬁ@x i%n‘g E#‘bQZ{‘)gyt he 17 COctober 2005

Example 13 .. Example 5 (Fig. 14)

Example 14 .. Example 6 (Fig. 15)
Example 15 .. Example 7 (Fig. 16)
Example 16 .. Example 8 (Fig. 17)

{Example 17>

In Example 17, there was produced the same IC card as
the IC card using an IC module having the structure shown in
Fig. 2 in which the reinforcing sheet 16 was solely provided
on the IC mounted surface, except that a reinforcing film
pattern 13' having a larger area was disposed only on the IC
non-mounted surface so that the reinforcing film pattei‘n 13°

‘was oirerlapped on an about 1/3 portion of the circuit pattern
12 on the IC mounted surface as shown in Fig. 18. The size
of the reinforcing film pattern 13' was about 1/3 of that of

the insulating substrate 11.

" {Examples 18 and 19>

In thése Examples, there were :Lndlv:l.dually produced the -
same IC cards as the IC cards in Examples 13 and 14 described
with reference to Figs. 14 and 15, except that an IC module
‘in which the reinfdr_cing film pattern 13' on the non-mounted
surface was divided into a plurality of portions was used.

In these Examples, as shown in Fig. 19 and Fig. 20, the




39 rei.nforcing filmpattern 13 on the non-nounted surface was divided

into two portions, i.e., a portion to be overl apped on,- - t of the

circuit pattern 12 connected to the IC chip 14 and a M(P‘ﬁ%‘!her??gs%e

over |l apped on the Qut-part of the cirgyyt pattern 12. The correspondences

bet ween Exanples 18 and 19 and Exanpl 13 and 14 and the figures for

reference are shown below Exanple 18 ... Exanple 13 (Fig. 19) Exanple 19
Exanple 14 (Fig. 20) <Conparative Exanples 1 and 2> I n Conparative

Exanpl es 1 Ko i NV R 10 BlonS oG e Su e ne
I ndi vi dual | %%gpggﬁggggﬁégﬁ%@g%ndgﬁes I n whi (?h the rei nfgrci ng ‘q‘rélml: m

patterns 13dil3dedeiftontvo poxtiided, Speci fagaddtyon moCoepaverlappddkanpl e
1, an IC card in which the reinforcing sheet 16 was sol ely proyi - on
“the IC m)untoéldtéﬁrilh“(iéai'@\'bé’prBﬁLﬁ%’é?“%%@,aqtﬁr@oﬁﬁa?%fq%te%fé’ngpﬁ “ an IC

card in which.the,reinforci e ' AL | ded on
t he IC,m)un'% 21 E’sg?fa}c&eaaégfgﬁ%ﬁ@%ohén%‘ﬁ% %a%%eu%ggléﬁ%s prﬂg\diﬁéckesgwm
<Conpar at i veiEcaiRl st fet® 13> | ThEwmaeapondehcaspbeswden ExampllE€scEd ds wer e
i ndi vi dual 'y produced using an | C nodul e having the structure_ shown in
Fig. 2 in wanéhlfhend Gxamnlssd3spadt 14 anmbdthso FdoRrssotPHIRreMeEe | C
nmounted surface. It i oted that, in the I1C card in each Conparative
Exanpl e, reFf‘fFo?Pf’HB ?’Fﬁ%wpatterns 103, 103" having no opening in the IC
chip nmounted portion were provided as shown in Figs. 21 to 23. Further,
the reinforcing filmpatterns 103, 103" in.Conparative Exanples 17 Cctober
2005 40 Example 18 .. Example 13 (Fig. 19)

Example 19 .. Example 14 (Fig. 20)

{Comparative Examples 1 and 2>
In Comparative Examples 1 and 2, IC cards having

conventional structures were individually produced using IC
modules in which the reinforcing film pétterns 13, 13' were
not provided. Specifically, in Comparative Example '1, an IC
card in which the reinforcing sheet 16 was solely provided
on the IC mounted surface was produced, and, in Comparative
Example 2, an IC card in which the reinforcing sheets 16, 16'
'wére respectively provided on the IC mounted surface and the:

non-mounted surface was produced.

{Comparative Examples 3 to 5>
In Comparative Examples 3 to 5, IC cards were

individuallj produced using an IC module having the structure

shown in Fig. 2 in which the reinforcing sh_egt 16 was solely
‘provided on the IC mounted surface. It is no%:ed that, in the

IC card in each Comparative Example, reinforcing £ilm patterns
103, 103' having no opening in the IC chip mounted portion
were provided as shown in Figs. 21 to 23. Further, the

reinfbrcing film patterns 103, 103' in Comparative Examples




3 to 5 are provided in the outer periphery fornms and configurations
. respectively corresponding to those in Exanples 1 to
correspondences between Exanples 1 to 3 and Conparative é§ r200% to 5 and
“the figures for reference are shown below Conparative Exanple 3 ...
Exanple 1 (Fig. 21) Conparative Exanpﬂ ... Exanple 2 (Fig. 22)
Conparative Exanple 5.... Exanple 3 (Fig. 23) <Conparative Exanples 6 to 8>
Conpar ative Exanples 6 to 8 are exanples of the IC card having t he '

‘structure sho n_ Fi i € 16' were
respectlvelg %?oél%E%g%rgY%&eﬁﬂ?%gﬂ%$e -ﬁﬁpéggce a]aﬁthe non- ﬁ%unted
surface, ustbfif@fut&ri®hsll eespeciivety tdmrreipdmlimgqgd |tlhnqeat:uner ns 103,

103" having no opening in the IC chip nounted %ortlon wer e ed. The
rei nf or ci ngExpmpiepal tler 3s 158 AWIFeSRPRARNCES %Wﬁ&iﬂaﬁ‘%p% 6 to

Foopect | vel § 2 ColRrAF e FASRESE Y b ARa lg ﬁfefﬁf%%%'%rence

correspondegegssheyMesaidsanpl es 1 to 3 and Conparative Exanples 6 to 8
and the figures for reference are shown bel ow. Conparative Exanple 6 ...
Exanple 1 (Fig. 21) Corrparative Exarrple 7 ... Exarrple 2 (Fig 22)

Conpar ative Exanp tt’t%. d I n each of

( |
~ Conparative Exanp%lcérgp%raﬁlve ZE('T’P%W%IQS 'ﬁf a"??]‘t&hne rei rgllf orC| ng filmpattern

103 was provi ded cgfydfifrdfe BHMSE wrfmmm@ezrqugqr Qng pattern 103
was provided so t6mg integrated with the supporting pattern 17 COctober

2005 41 18 for sﬁ:qnmmtairtgvet Hexdn®lehi P -1 £xeowd eFidg. (Fip)-. 2dxt, the
procedure for producing the I1C cards in the

<Comparative Examples 6 to 8>
~ Comparative Examples 6 to 8 are examples of the IC card
having the structure shown in Fig. 8 in which the reinforcing
sheets 16, 16' were respectively provided on the IC mounted
surface and the non-mounted surface, using an IC module in
which the reinforcing filmpatterns 103, 103" having no opening
in the IC chip mounted portion were provided. The reinforcing
.-film patterns 103, 103' in each of Comparative Examples 6 to
'8 are provided in the outer periphery forms and configurations
‘respectively corresponding to those in Examples 1 to 3. Thé
correspondences between Examples 1 to 3 and Comparative

Examples 6 to 8 and the figures for reference are shown below.

Comparative Example 6 .. Example 1 (Fig. 21)
Compafative .Example 7 .. Example 2 (Fig. 22}
Comparative Example 8 .. Example 3 (_Fig. 23)

In the IC card in each of Comparative Examples 3, 4,
6, and 8 in which the reinforcing £ilm pattern 103 was provided
on the IC mgunted surface, the reinforcing pattern 103 was

provided so that it integrated with the supporting pattern




above Exanpl es and Conparative Exanples is described below. First, an IC
nmodul e was produced as follows. An alunminumfoil (20 rr)”x/@(gobae?%{ﬁd to the
| C mounted surface of an insulating substrate 11 conpri'sed o yet hyl ene
terephthal ate (thickness = 50 n) to forma resist pattern in the alum num
foil . Then, the aluminumfoil was etchdd using the resist pattern as a
mask to forma circuit pattern 12 conprised of alum numon the

pol yet hyl ene terephthalate and a reinforcing filmpattern 13 and a
supporting pattern 18 for _the_ IC_chip 14 gfnich \Mﬁr_e ngt’ in contact with
the circuit Yhather Fupperying fhecdipsfdPi & ES5RpFa9: 4’reinforcing film
pattern 103 was fornmed. Further, when a reinforcing filmpattern 13 was
formed on an I C non-nounted surface, the sane procedure was conducted to
form the reinforcinegtf,i khepgtdesduis' forc prpdusddgotheal I@igauds dei bher ci ng
filmpattern 103') having an individual form Thus, an ante na dul e
(f1exi bl e prahmw’ ExpaRdep aadiGrpnaratdiviecBrampiesetsh df'fcfr&&%%d §h¥he
insulating substrate 11 was prepared. An IC chip (length; 4 nrmx width. 4
mnm x thickness : 180 n) 14 was nounted by face down bondi ng on the antenna

modul et hr @ghyg 8As8Ni $0t TORISAERN A ipt> RSB iaee foauewsl?, and the 1C
- chip 14 was seal ed by an epoxy sealing resin 15 and a reinforcing sheet 16

- was placed above tnealeminumTiwehl, (20cpum}otds ggppldeidntesthgd Cneratad 100C.

On the-oth hand . Lnf ' t ' ' I C
non- mount od SSErAre SEpSpAKe ol SR LeReEn LR AR eK gL AT RAE
~ non-mount ed @éﬂéﬁ&%aqfattéﬁgtmwh%gng 56h5h s ale £l ar eeghst7pktabar 2005
an

42 asealing resrn 15", then the sealing resin 15 was cured at 100C
Thus, an | Cimothe eltmiaymgicdduce@hens thigealuminum foil was etchedusing

the resist pattern as a mask to form a circuit pattern 12
comprised of aluminum on the polyethylene te:ephthaléte and
a reinforcing film pattern 13 and a supporting pattern 18 for
the ICchip 14 whichwere not incontactwith the circuit pattern
12. In the Comparative Examples, a reinforcing film pattern
103 was formed. Further, when a reinforcing £ilm pattern 13"
was formed on an IC non-mounted surface, the same procedure
was conducted to form the reinforcing film pattern 13'
comprised of aluminum (reinforcing £ilm pattern 103 ") having
"an individual form. Thus, an antennamodule (£lexible printed
board) having the circuit pattern 12 formed on.the insulating
- substrate 11 was prepared.

An IC chip (length: 4 mm x width: 4 mm x thickness: 180
um) 14 was mounted by face down bonding on the antenna module
through an énisotropic conductive adhesive layer 17, and the
IC chip 14 was sealed by an epoxy sealing ;esin 15 and a
reinforcing sheet 16 was placed above the resin. Then, the
sealing resin 15 was cured at iOO°C. Cn thé other'hand,'when
a reinforcing sheet 16' was provided on the IC non-mounted
sufface, the reinforcing sheet 16' was provided on the

non-mbunted surface of the insulating substrate 11 through




reinforcing sheets 16, 16',a sheet obtained by shapi ng SUS304H specified in
JIS so as to have a thickness of 50 pmwas used. @ Sub%%g# ntlé a card
substrate was produced as follows. Front and back end t'H ﬁﬁﬁ@*g?ic sheet s
(thickness = 280 m 21, 21' conprised of PET-G (copolynmer of terephthalic
aci d, cycl ohexanedi net hanol , and et hyl e glycol) having white filler
(titanium oxide) m xed thereinto were prepared. The IC nodule 1 previously
prepared was di sposed between the thernoplastic sheets 21, 21', and the

four corners of .the _ther ) asti.c. sheet.s 21, .21’ it b ns of
an  ul tr asoRSEHoMH ﬁasﬁrﬁgﬁ)n'e ang Fé%&%‘? isl":‘f/jlfll%ﬁl %%gé%lﬁgl’ge%%gr ¥u£r$§en,

or i ent ed polypriopylenenfPriad |1dMREAS 1478 Pramhideagn ROt fnsur faces of
the sheets tenporarily |x'eda, and they were together disposed between

st ai nl ess stredinfinnoiog shestosl6 ( 46’ clawsectobtakhedhy shaniaw BYSABAHs of a
hot-nelt press under conditions such that the te eratgre was 170C and the
pressi ng pr RO IR 1n5TER SRS thdaveed EHITkReI 280yl HFRSgESEHd t he
OPP sheets were peeled off to obtain a card substrate 2 having the IC
nodule 1 sealed therein. QQ Further, printed sheets were produced as
follows. P@tesutssépiedttiont aapdrbiaskbstirte asmswpreducdidvadufiblyopsi nt ed

on' sheets conprised of polyethylene terephthal ate t hi ckpess. = 100 m by
si | k printing/ of f §&eDYr £RH| PRCK Hhd H}?%‘E}{@ﬁ%%é Ph§ EE%SEP?F%:Sh wn
bel ow was appl. t e back .surf _ I ] i ot ed
sheets by %&%erg 'p%?ntclong’rr%t dO%E;ﬁgﬁ{ gfgﬁgiﬂ%fﬁg‘g{% Flﬁgiw
conposi ti onagf@d, efdiehexenddinethadodri addaéthytleyenglidortirein@005 43

tenmperature of 100C. Thus, a printed_sheet for front surface and (fi\ printed
sheet for b¥oWteuFihber fdridapiomeelde) mixed thereinto were prepared.

The IC module 1 previously prepared was disposed between the

thermoplastic sheets 21, 21', and the four corners of the
thermoplastic sheets 21, 21' were melted by means of an
ultrasonic bonding machine to temporarily fix them together.
Then, oriented polypropylene {(OPP) film sheets were placed
on both surfaces of the sheets temporarily fixed, and they
were together disposed between stainless steel mirror plates
| (thickness = 3 mm) and melted by means of a hot-melt press
under conditions such that the temperature was 170°C and the
‘pressing pressure was 15 kg/cmz, and then solidified by cooling
and the OPP sheets were peeled off to obtain a card substrate

2 having the IC module 1 sealed therein.

@ Further, printed sheets were produced as follows.

Pattetns for front and back surfaces were individually
printed on sheets comprised of polyethylgn? terephthalate
(thickness = 100 pum) by silk printing/offset printing, and
an adhesive coating composition shown below was applie_d to
the back surface of each of the resultant printed sheets by

a gravure printing method so that the thickness of the

composition applied became 3 um, and dried at a drying:




<Fornul ati on of adhesive coating conposition> Polyester resin...40 Parts by

wei ght Tol uene...50 Parts by weight Methyl ethyl ketone....50 s by
weight (r) in addition, a reversible recording sheet mﬁg%?%ﬁg?@%& As a

reversible recording sheet, a lueco thermal recording sheet (manufactured
and sold by M TSuUBI SH PAPER M LLS LI @BTED; product nanme: TRF33) was
prepared. The thermal recording sheet has a structure such that a base
material conprised of polyethylene terephthalate has a thickness of 25 m
a recording, | ayer provided qn t base material. has . a thickness of 7 m
2nd s pr ot CEPTREF O ot The r ERGs arE LTy LrnRaE 5% heRhatitste; ' oo
The indivi dged SepbesSedeiifedt aCathds ARFddedrabetadducyad then a card
was formed using themas follows. First, the printed sheet for front
surface obtained in was disposed on the card substrate 2 produced in Q on

the thernoplastic sheet 21 side (1C mgunted surface side), and the printed
sheet for bg%?(ng'ﬁfqgc%“o & :'Tv(ﬁa {92 FOUREEAF 18 the t her nopl asti ¢

sheet 21' side (noyrymuedesrf ace sidg) piRed Wy ivdRsht Sheet was

di sposed so that the printed surface was outside.” Then, the reversible

recordi ng sheet dilaiemed in (r) was.di Sgbaiton ishevedrghit ed sheet for:

front surface so_ that theyprot ecting | ayer s%%utsid,e The resultant
| f

laminate was tedffdt¥ ISP &SRS by’ het Yaedi M asoni ¢ bondi ng

machi ne. Oriented pol ypropylene filmsheets were placed on 17 Cct ober 2005
44 both sides of the sheets tenporarily fixed, and they were together '
di sposed befwegn SIRLTLESS 6 trevlersibler rotat@sng (shdetk mess prepame)i., and
nmelted by nmeans of a vacuum_ hot-nelt .
As a reversible recording sheet, a lueco thermal
recording sheet (manufactured and sold by MITSUBISHI PAPER
' MILLS LIMITED; product name: TRF33) was prepared. The thermal
recording sheet has a structure such that a base materia_l
comprised of polyethylene terephthalate has a thickness of
25 um, a recording layer provided on the base material has
a thickness of 7 um, and a protecting layer for the recording

layer has a thickness of 3 um.

® The individual members were produced as described above,
and then a card was formed using them as follows.

First, the printed sheet for front surface obtained in
® was disposed on the card substrate 2 produced in @ on fhe
thermoplastic sheet 21 side (IC mounted surface side), and
the printed sheet for back surface obtained in @ was disposed
on the thermoplastic sheet 21' side (non-mount'e'd surfaceside).
Each printed sheet was disposed so that the printed surface
was outside. Then, the reversible recording sheet obtained
in @ was disposed on the printed sheet for front surface so

. that the protecting layer was outside. Theresultant laminate
was temporarily fixed again by means of an ultrasonic bonding

machine. Oriented polypropylene £ilm sheets were placed on




press under conditions such that the tenperature was 120C and the pressing
pressure was 15 kg/cn2, and then solidified by coolingf7éollo%§§ by
~punching out into a card form thus producing IC cards' o %nples and
.Conparative Exanples, in which the reversible recording |ayer 3 was

provi ded on the card substrate 2. S Edal uation Using the thus produced IC
cards in Exanples 1 to 19 and Conparative Exanples 1 to 8 as sanples for
evaluation, the printing properties for the reversible recording |ayer 3,
t he communi cation characteristics, and the IC strength were_ evaluated as
fol | ows. Thbotbsaltssobf t tiee estedelas i P idhovid xach Fawl &hevamsre

<Printing properties> Wth respect to the reversibl.e r.ecordi | ayer 3,
printing magoaﬁﬁHﬁEt@H?B%??@;%é%fﬁ§9nﬂtﬁﬁQ%ﬁ%ﬁ %ﬁ%ﬁ%,mfg%ﬁﬁJ Q%Fﬁ%%d and
sol d by KYUEPH'E/gLé%hA%amEB eCidd ;eRed b dreandibrenev&yuapmdtetdla a
thermal head of 0.55 m)/dot. In the portion of the reversible recording
layer 3 on phesICuehép comuintathparidromhavhehept empemassragvascle®®, the

printing properties were rated X; when i ght tpouching occur.r.e n ,the
printed por&lenthe feessiRO; H@e%?'%%r“ﬁsei%mgg}ecmat agd ghe%r?c?,l S% print

M SSing OCCYLT e LAE BN AG BLOPEALE % SR ritdl 8cfrd KoMUY | on

characteristics> Usi ng” a comruni cati on di stance between
a reader/ w pkegucand EnchE€deaird tae Bxdmeles antheohGa at iive Fereatd s was

exam ned usiggra reader/witer (conmmunicatjon device), WHQPE?Ct%ﬁFd and
sol d by Sonynaorigdy shepotevats e iPecadMaRi kAT 2 was provided on the .

card substrate 2.

® Evaluation
- Using the thus produced IC cards in Examples 1 to 19

and Comparative Examples 1 to 8 as samples for evaluation,
the printing properties for the reversible recording layer -
3,thecommunicationcharacteristics,andtheICstrengthwere
evaluatedas follows. Theresultsoftheevaluationsareshown

in Table 1 above.

<Printing pioperties>

, With respect to the reversible recording layer 3,
printing was conducted using a thermal printer (KUZ),
manufacturedandsoldbyKyﬁshuMatsushitaElectricCo.,Ltd.,
at energy applied to a thermal head of 0.55 mJ/dot. In the
portion of the reversible recording layer 3 on the IC chip
mounted portion, when print missing occurréd, the printing
properties were rated X ; when slight touching occurred on
the printed portion, the printing properties were rated ;
and, when no print missing occurred, the printing properties

were rated O.

<Communication characteristics>




communi cati on distance, and the distance neasured was taken

communi cation characteristics. <IC strength> A |oad (st éé Iogﬂ $trength)
applied until the I1C chip was broken on the IC chip noun 03 on was _
evaluated. The position to which a |oad was applied was the center of the
| C chip nounted portion, the tip of a gge head had a form of sphere
‘having a radius of 0.2 mm and the | oading speed was 0.5 mimn, and the
breakage of the IC chip was evaluated in terns of a point in time when the

conmuni cation was_Jinpossible. .In the(fx m natjon of the I% operation,
Ceader/writer  (cUmInG 2EOTBHRIGOELES dinhnnor PAPRGCR AITEBFATAY T S5RE

Cor por at i on g \esn UsClarfSad al £88kdr | OfthEhft PO ﬁé‘f‘&t‘%h% ekhmﬁﬁ%dbeen
confirnmed that, in the IC card in each of Exanplés 1 to 19 , i.e., the IC

.card haV|ngummagralnéaderﬁgritérnQEHMmunrcamion.ﬂ@Vlh@ﬂlnganpéaDMQsedn whi ch
the 1C chlp 14 is mounted, the printing gro erties for the reversible

recording | &pey 1§r@y'§§F§dCRrBPrétéﬂH kEBt MPASYEEdACBARI RN, Especial |y
in Exanpl e%@uﬁleéu%% atdeafifd, thd BndhatBehCe MddU &l e thitln

patterns 13 Were respectively provi nnunted

. surface andasheommmTgattiesn sharaceeriabilcsn Exanples 4, 6, 12, and 14 in
~which the reinforcing filmpattern 13 or 13' having a size sufficient to
be cover the reinforcing sheets 16, 16' was provided on one surface, it
has been coQ i T8l G st ober 2005 46 that very good printing properties
(0) such that no sl h touchi ng occurred on the printed portion can be
secured. By contrasicad stheiecausensteaagth¢ awmemuman the I@ohapati ve

' Exanples 1 and 2 in which no reinforcing film

T was broken on the IC chip mounted porticn was evaluated. The
position to which a load was applied was the center of the
IC chip mounted portion, the tip of a gage head had a form
of sphere having a radius of 0.2 mm, and the loading speed '
was 0.5 mm/min, and the breakage of the IC chip tﬂas evaluated
interms of apointintimewhen the communicationwas impossible.
In the examination of the IC operation, a reader/writer

(communication device), manufactured and sold by Sony

Corporation, was used.

As a result of the above evaluations, it has been
| confirmed that, in the IC card in each of Examples 1 to 19,
i.e., the IC card having “the reinforcing film patterns 13,
13' having openings in which the IC chip 14 is mounted, the
printing properties for the reversible recording layer 3 are
rated A or O and-kept in good condition. 'Especially in
Examples 2, 5, 7, 10, 13, and 15 in which the rginforcing film
patterns 13, 13' were respectively provided on both of the
ICmounted surface and the non-mounted surface, and in Examples
4, 6, 12, and 14 in which the reinforcing f£film pattern 13 or
13' having a size sufficient to be cover the reinforcing sheets

16, 16' was provided on one surface, it has been confirmed




pattern was provided |like the conventional way, and in the |1C card each of
Conparative Exanples 3 to 8 in which the reinforcing fj‘wtggtt?g{%qs 103,
103" having no opening in which the IC chip is nounted F ded,
print mssing occurred (printing properties: X) and the printing
properties could not be kept in good c¢thdition. Further, anong Exanples 1
to 19, in Exanples 1, 4, 9, and 12 in which no reinforcing filmpattern
was provided on the non-nmounted surface and there was no portion of the

reinforcing fil mpattern.qverl.appe n.th I eyt I 2 in
Beanpl o 7 that Y8RV §efa P R ke tieR (¥ iR Pt able 20 "
provi ded on toenhing- Beeareddsonf ane, pbithtetdhpoetivas can postsecuonédt he

“reinforcing filmpattern 13' overlapped on the circuit pattern 12, it has
been confirmed t Bt cenirastcaih ckhe haenvertianat sIeeashl Bhtedd those

btai ned in_Co Li Ex I 1_apd,2. ' '
xanpl 5 caf BEREEIE S THkEn H B0 3 thevahoyche  SafRFetorT LRt
in which thg ReErhoRa8f pibeidel TNECitiE donvdnaldnelnwhy, endthe the

non- nount ed surface overlapped on the circuit pattern 12 was |arger,
comuni cat i a6 chadaetehi ofi Esmpanahbve bBxanpiened, tErdnipheRicheti®ts, it

has been confirned _.that,. whep the rej.nf i filmpattern ' he
non- nount edre&&ﬁf’ﬁ&é“??’c]%?f‘]g%ﬂn%fl%g'c]gi:gu ivf}ggr%ﬁogP ?réf?gf)j% ‘rqegﬁf(i:i ng
the portiongb {8eNiq) AEHGiMEd eFePpibfifled 3 proMft MaBREHg SBclhicedi rcuit
pattern 12, the conmuni cation characteristics "can be kept in better

condi ti on. I(pradtihyopropentgeExadpl esd tho pikdntimgEpanpbeties amadld?

QOct ober 2005 47.19 in which t$e rei n;orci ng filmpattern 13" on the

non- nount edC$uPe KEBtWAB HPOHEARPLFIPBrtion to be overlapped on the

circuit Further, among Examples 1 to 19, in Examples 1, 4, 9,
and 12 in which no reinforcing film pattern was provided on
the non-mounted surféce and there was no portion of the
reinforcing film pattern overlapped on the circuit pattern
12, and in Examples 7, 8, 15, and 16 in which the reinforcing
f£ilm pattern 13' was provided on the non-mounted surface, but
there was no portion of the reinforcing f£ilm pattern 13'

| overlapped on the circuit pattern 12, it has been confirmed
that communication characteristics equivalent to those
‘obtained in Comparative Examples 1 and 2 as conventional
technique examples can be secured. In addition to the above
results, in Example 17 in which the portion of the reinforcing
film pattern 13' on the non-mounted surface overlapped on the
circuit pattern 12 was larger, communication characteristics
cannot be 0bfained, From these results, it has been confirmed
that, when the reinforcing £ilm pattern 13 ' on kthenon-mounted
surface is comprised of a cohductive materi‘:il_, by reducing
the portion of the reinforcing film pattern 13' overlapped
on the circuit pattérn 12, the communication characteristics
can be kept‘in better condition.

'In addition, among Examples 1 to 19, in Examples 18 and




pattern 12, it has been confirnmed that communication characteristics _

equi val ent to those obtained in Conparative Exanples 1 q é %
conventional technique exanples can be secured. Frontt CP ?ﬁiPS it has
been confirned that, when the rernforcrng filmpattern 13 on the
non-mount ed surface is conprised of a4édonductive material, by dividing the
reinforcing filmpattern 13' per portion to be overlapped on the circuit
pattern 12, the conmunicati on characteristics can be kept in better

condi tion. Further the | C_strengt Ies ,to e
rei nf or ci ng 13 agyhigh ttias%&%%% ?ﬁg %He ‘g%m‘f:‘%‘ ‘%&s] at a

| evel equi V@Egg%%%éﬁa%hﬁtvﬂfeégﬁrkgﬁﬁbﬁ@ Be o(v%tﬂtdp(pdd)@ﬂl thiel engidit i n

- Conparative I n whi rei nforcing sheet was solely provided
simlarly opatbernount et Isas flaesn ot irmes) nnammmmmﬂrqn med that t he

IC strength is not |owered due to the reinforcin tternst:L‘;
provi ded angherachebiebtsd L vEHENtCE R wagh‘?q' ePn YR Eheet 16
s kept. Fuﬁﬁ%ﬁé%% ;'Jg A@G? Egnggﬂvleﬂt%ﬁﬁﬁl @écﬁni&ué%xaﬁpi\@ec&n the

reinforcing's wer e respectively provided on “the nounted

surface andséBere@n- Fawit eniswdack;, is nasaaéavebnfaqme@atbnt.tvmemat of
the 1C strength (static load strength) in Conparative Exarrgle 2, 1 nh which
t he reinf or thagreldarcing ily pat ‘P}"S’/ I 'oPRdEReoroR HEoPRERE fyKkace

Fg&;?ggsdugndt%gﬁﬁfewpeqnr}gfc%ﬁ% mfpat;%tretnfs}a&fyt h[%l(ﬁpﬁé/ efjﬁaénz tn(r)ite
protection ?élﬁﬁéréﬁ%mlnmlﬁabﬁei:hel:{ reipefropsttgosHeebe dGerlspped d«ept . As
descri bed above, in the IC card of the present 17 October 2005 48
‘ the circuit pattern 12, the communication characteristics can _
be kept in better condition.

. Further, the IC strength in Examples 1 to 8, in whlch
the reinforcing sheet 16 was solely provided on the mounted
surface, is at a level eguivalent to that of the IC strength
(static load strength) in Comparative Examplie 1, in which the
reinforcing sheet was solely provided similarly on the mounted
surface, and thus, it has been confirmed that the IC strength

| is not lowered due to the reinfording £ilm patterns 13, 13°
provided and the protection of the IC chip 14 by the reinforcing
sheet 16 is kept. _

Further, the IC strength in Examples 9 to 16, in which
the reinforcing sheets 16, 16' were respectively provided on
the mounted surface and the non-mounted surface, is at a level
equivalent to that of the IC strength (static load strength)
in Comparati\re Example 2, in which the reinforcing sheets were
similarly provided on the respective surfaqes, and thus, it
has been confirmed that the IC strength is not lowered due
to the reinforcing f£ilm patterns 13, 13' provided and the
protection of the IC chip 14 by the reinforcing sheets 16,
16" is kept. "

-As described above, in the IC card of the present .




invention, by providing a reinforcing filmpattern on both of the
i nsul ati ng substrate for the I C nodule, deformation OH?&&%dﬁﬁEQ&frCing
sheet provided on the I1C chip can be suppressed and flatness o he
surface including portions around the | C chip nounted portion can be
secured. Therefore, in the IC card in4thich the IC chip is protected by
the reinforcing sheet to inprove the reliability, printing properties for
the reversible display |ayer provided on the surface of the substrate can
be i nproved., 17 t obey 2 4 . J r LSRG I C
nodul e whi cH™YE ogésggngggﬁ}@ﬁﬁté%ggﬁtéﬁﬁgﬁll %?ﬁgh?%ﬁ?ﬁ%%QE%SP?g?e, and
a reinforci pg thBeehsfLaYifg@ySrstd drCitld ICt hbdudl ,adegalrmagionsin for
sealing said I C chip; a card substrate conprised of a resin for_sealing
sai d | C nodwife thgndednfoveisobkhedtsprayifdagern phevideshdn 87 B&st one

f f said card.substrat id.| i.0g. i zed.ip.that
"ol nf or oi ng SUPPEREERAL R FAOrhEEanoEpEhPng Rhich sigLhathe bpEEipAs! Nt 2
mounted  poitiona thd T\ oL #dq beast oftfurbbe & duzedi PTHERBESGeSUT f aCe

“and a non-nounted surface of said insulating substrate. 2. The IC card
accordi ng tdnclthiemIC, celrdr 4ot whighdthe I@achip perpphtegtefl BHi §hepening in

said reinforcing filmpattern is |ocated on_the chip sid n on an
out er peripﬁ@ﬂ?%BF?i§3iahPEFnFBrEWHﬁogﬁeg?? §?E*ﬁé£?t£¥ar réggégging to
claiml, chatagherigslebh {filrevdlsh®ds! apaplaghiafes ditiviedd phetyeol said

rei nforcing m pattern 1s [ocated outside an outer periphery of said
rei nf or ci ng ssltface 4f the kGbsardtaccandbegimprevedm 1, characterized in
t hat : - ' '




said i,nsul ati ng substrate has a reinforcing sheet provided on said

non- nount ed surface through an adhesive at a position ing to
said I C chip nounted portion. 5. The IC card according @%@%ﬁ%
characterized in that said insulating substrate has a circuit pattern
formed on said nounted surface, wherei4? said reinforci ng filmpattern 17
Cct ober 2005 50 provided on said nounted surface is conprised of the sane
material as that for said circuit pattern. 6. The 1 C card according to
claiml, characterized-in that sai dd%ﬁlﬂsati ng substrate has a circuit
pattern formed on said |1C chip nounted surface, wherein said reinforcing
filmpattern provided on said non-nounted surface of said insulating
substrate is conprised of a conductive material and has a form such that
no portion ils ovehhalfpedr@ncempbriginguian g&t medple whighe compEas§SaRor di ng

t | ai 1, h t [ ' t hat id i | at | [ [
pattern 1 of TP DRt CP R Ao ThERe P S aHate T hreran o CaracfEeRelr cing
film pattergheRiOyr&efadd aird sA98- T®WHigH thch®eade SRty rRgyhatbAy'

substrate is conprised of a conductive material and divided into a
plurality okepdinhgossideiC pirimi:on corfeswhettrappecorprised ¢fcarcgsin

Fai nf or o1 na PRI RPPAERE TS LOMIERY. B S meeeean g RRLEY: dfFer T O
provided on at least one surface of said card substrate,
_said IC card being characterized in that a reinforcing
filmpattern having an opening which exposes an 1C chip mounted
portion is providedonat least one of an IC chipmounted surface

and a non-mounted surface of said insulating substrate.

2. The IC card according to claim 1, characterized in that
a periphery of said opening in said reinforcing film pattern
is located on the IC chip side than on an outer periphery of

said reinforcing sheet.

" 3. The IC card according to claim 1, characterized in that
‘at least part of an outer periphery of said reinforcing £ilm
pattern is located outside an outer periphery of said

reinforcing sheet.

4. The IC card according to claim 1, characterized in that
said imnsulating substrate' has a reinforcing sheet provided
on said non-mounted surface through an adhesj;ve at a position

corresponding to said IC chip mounted portion.

5. The IC card according to claim 1, characterized in that
said insulating substrate has a circuit pattern formed on said

mounted surface, wherein said reinforcing film pattern
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provided on said mounted surface is comprised of the same

material as that for said circuit pattern.

6. The IC card according to claim 1, characterized-in that
said insulating substrate has a circuit pattern formed on said
IC chipmounted surface, wherein said reinforcing filmpattern
provided on said non-mounted surface of said insulating

substrate is comprised of a conductive material and has a form

such that no portion is overlapped on said circuit pattern.

7. The IC card according to claim 1, charactérized in that
said insulating substrate has a circuit pattern formed on said
IC chipmounted surface, wherein said reinforcing filmpattern
provided on said non-mounted surface of said 'i.nsulating'

substrate is comprised of a conductive material and divided

into a plurality of portions per portion to be overlapped on

" salild circuit pattern.

‘8. The IC card according to claim 1, characterized in that

‘said reinforcing £ilm pattern is comprised of an insulating

material.






