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 attentirbe piresenitt ihasnaibar geldaka @apaai hyirarflaittonan 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 nmechanisnms of the reader/witef; 8&EhCRHR! I cated.

[ ?C(, card 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
renote dat ajpket9ssé daRPahalUshe MYcHERAISHRIoF hendl eddr /arieRcansact 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. Atsobdrdgnsomepphiseie dnssirdsenpThexedoradetherenhasposatte a
thin battery, such as a_paper battery, into the card to_enlarge the
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 oyedIiFR1AN| kaver AFRF GPRAVRET/ LoV HIREeFale o vRe andoiRe RS or
gold on an SheBEégﬂg p?B%'HﬁlQ@ iQedﬁégéfééafﬂﬁquﬂ %%%ﬁﬁ?%dgé thhgy | C chip,

and connection P'sctro portion unp. The

connect i on asghiedesfdisplay bygtihez gag theaipwmpre e dpatent eonttadt surface
and the |nsulat|nf substrate with an ani sotropic conductive film a resin
cont ai ni ng &BAJRE YIWMWT‘EQ’%%CU%%'CWB& r@ﬁ’%ﬁ% gdsplayomadienis r esin,

or under iLLing; PRLER! B o BYupPEre WO gi N ANG1AGLET Sact PLoSGSH | N

reliability
layer/recording (polymer/low-molecule) layer / protecting

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£ed 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

showi ng wowitrecluipbrstonuctsursecofed ha@hu€, catitbadel gladnds afpkas véewssbowi 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 dridas- spatttionas iB3sw 08 the empomzaummmtlam o2 gbe Mhwoduleéace
‘(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%%& gﬁg%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




snoot hi ng capacitor (44) may be either constituted by the <circuit pattern
12 or nounted in the IC chip 14. The circuit, pattern b tai ned by
formng a conductive material |ayer conprised of coppéﬁrﬁggﬁﬁggggl gol d,

or silver on the insulating substrate by, e.g., a process of plating,
vapor deposition or the |ike; and etchi the conductive material layer to
forma pattern therein. Alternatively, the circuit pattern 12 nay contain a
| arge amount of conductive particles, particles treated with a 17 Cctober
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t he insul at pagtsebsk!, ahtd lday Usé Nghtainedigsifsemiog @ patdechi ¥s tims eri al
foil may be applied onto the insulating substrate 11 using an adhesive and
etched to materind &nregrergancerWith &) printingwethad {AcSEHMRRive, a
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ther nopl asti ¢ respirtRef altednR@liyelyertobyteat bpea veasi 12 ia fotyip et hane
resin, a polyester resin; a vinyl resin, such as an o
acryl oni t ri Eerpunayi ke cappliehontssithe dasadafisg supsséraieylénesingin,
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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 asa phenclicresin, 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. FurthpyedgmﬁgﬁgﬁntionalIy
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 drbebrsuz@azetloBahk imsuiay iy sthetratafldrizaveg, fil m
patterns 13, 13' provided on both surfaces of the insulating substrate 11
have, respEesPeetivedPeMRRyEingsa1383al 3ahivtr &y psresenthe dcripP 1
nount ed portion d_which a provide t | L1 on ing to the
peri phery o?loﬁﬁiégacp %ﬁ#%oﬂégq'hvé&o%gn%]%sp %%Z%&%[@aét ;é)%éﬁjg@%dual ly | arger

than the |goebbBpdAaingdidhené p&hiphddyist mowat ed ¢imip hes opening 13a  of
the reinforcing filmpattern 13 on the nounted surface. On the other hand,
the reinforcing fTheropentiags 132, dda’ re Aodivddivedd vslarge®e thanpkhRi ded so

that- the 1C_ghip. 14 is I SpO . Nsi t he openi 13a’ | phery of
each of th%soﬂgjrﬁﬁ'g‘is f:?g %gggﬁgicg}ﬁpoggt &3 Thst d‘l‘é&%hne%%gr ?B%ﬁ%’aﬁé%he
reinforcingogheed A6ipFove ey Nt Patherehip b4 thBenetrted siheados ms of

t he openings 13a, 13a' are determ ned depending on the formof the I1C chip

14 and the ©orthefother fend orthengeisfioscing. fEdm prEKPrE, 135 emdiein Fi g.

i s.squaye and one_side of t

2 e CreonpbavReed 19atr At L AR RIE ey e p il ot 3 7"
. 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 part 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 13' on the non-nounted surfacg%gﬁgpéggggut
actually the reinforcing film pattern " on the non-nmounted surface is
overl apped on the reinforcing filmpatt®rn 13 on the nounted surface.
"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 reinfoespagisheet ptefeRradsthhe shehotlbar pbeipheniegsofi3the 13a', the
| C chip 14, and the reinforcing sheet 16 are di sposed 17 QOctober 2005 12 so
that their &eAndozcing BLlgmattanns dde ARotevenlyt"nueiesdpeéram fhe

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%&% ‘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, | C chip.1l4, .the outer peripheries
of "Lhe rei nFBRBERECAPR LI ERSt REnEs1o 193 | RBAVE By Hav e nbrelfian e =
formsuch thHaktt e HhpIRGaA ERINSEDONTY toF thandiamBlaceaf abdee renaf or ci ng
sheet 16, nore preferably a formwhich covers the rectangular form The

- reinforcingIfi chipafitter ibel@utds' phriphgrias ofbtire- detefobend ofidmr e

CPﬁPrised OLa%tggggufgivférngéafégduéglfﬂﬂgégﬂg %%E@%n@%igéiﬁérm such
| 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,
comuni cation characteristics of the antepna constituted by the circuit
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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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rei nforcing reased.. . Further, in t.his case,

fil 13,13 be i
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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 flkﬂ&&£5&&&ﬂ 13 is
formed. The reinforcing film pattern 13 having the alignnment nark 13c nmay
be conprised of either a conductive §FIa| 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 protrudifg ol gfo .ré"‘%?g]%a%t. GAREEhed h.@thaer n.aﬁeltpaﬁgréewlﬂ

t hrough an~ani'sotr e esive layer . The ani sotTtopic
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di spersed in an adhesive resin, and can achieve  conductivity only in the
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‘ in the adhe51ve 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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I nsul ati ng substrate I'ng resin 15, an epoxy, silicone, or

phenoli c t her nosethi e iEYrtiGR s s 8d.s piewide@PhaIsi HgaBing Fessnon the
| C chip 14 due to volune shrinkage caused by the thernosetting reaction, a
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- by shrinkage. The reinforcing sheet 16 is provided on the sealing resin 15
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Soertcel ol tnd FOLAESHENb Ehokt 18 MY Siave W AWK Y ForkRabEhb'§ 1 OP
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 asﬁgb f ct% :
strength. In the above explanation, the |IC nodule 1 has’a §P$ é%hge in
which the reinforcing sheet 16 is solely disposed 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 | nfil 3o dBthcat ol SHYAUOBIL A Sadbl Sonsestitdd as
shown in Fig. 8.7Tn thrs nodule 1" , the reinforcing sheet 16" provided
on t he non-{RuAY et Sty e et ik mpaskak oic reeibhek isgrd erestallingty
substrate at a position corresponding to the 1C chip 1% So -as_to be back
tﬁ back vv:c t AstIew Bsi hfbo& hgsshadd Igﬁyw%ﬂﬁfw@ﬁl—}a K %‘P’“%lsﬁgy have
t he sane form as, .t he f.or f | rLl ]§Qﬁ§ QW d he
nount ed sur?g]c%}th%‘ﬁtﬂ}%e@?m %r*ggﬁ%fi%%%ﬁg%, y t ehgg%‘aa%\ér'tﬁg??ﬂ?% this
case, the HgnmRi¥AueANY WHpHiseEopEitherses Nglelagef oira panivate 13,
13" for the reinforcing sheet 16' are simlar to those for the reinforcing
sheet 16. ThE thevsameseri 8tfferent sppterbaks AW qulanly. 2S 1% seal i ng

the 1O rodul e dnRtan SRl et sl et el L, BoLhngdtennebeingdorogas the

| C nodul e 1 €, ermoplastic sheets 21, 21

hot - pr eSSEdaﬁleﬂﬁﬁBﬁﬁ ABdifhee. %.C, N® Ao Lyfb 5 POS ete hephEieal i beacid,
‘thernopl astic sheets 21, 21' 17 October 2005 18 The thernoplastic resin
sheets 21, egtlahexanedinethanol ugind edhyleseaplyaelt st fdpio¥sPtctiesin
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' ' isophthalic acid, 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,
togetherwiththethermoplasticresinsheets21,21'. 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 — al §0h0ﬂ>oiﬁt§ﬁiﬁe apm:yue@%&xl s86R Ao 1vesiter ,appoy ¥ ERY I¥he
met hacrylate resin; ‘a polyvinyl acetate resin; or a polycarbonate resin,
of a m xt ur &erkph&balatea. mmthm:eeadapbthametamcplmﬂseﬂséy 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 crystahgimhigsgohygégegtéeSénvpﬁygngégfﬁ r bR, aghaadditive 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 - pfessed 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., polylﬁb gol yester, such as polyester, polyethylene t erepht hal ate, .
or pol yet hyl'éne nabhthalate; 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 acrylonitrile-styrene resin, polystyrene, polyacryﬁgkﬁF§ﬁ¥2¥&$
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, 21', 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 pheomasdapulitt4ate 20 @mprinting operation is conducted by
scanning a printing head on the reversible recordin !ﬁ%e and t he
4

Leversible recor dFipg Pohyeer SLOW RRIRFIL B FH¥e ?;¥g§9r ing
eat-s Itive-t | bl ¢ ' i i
e‘-nts Ih ei¥§$£ gr?ebx{éresvzﬁ; r%i!:n%ngé%& %&gfngﬁ’ll Aﬂc@f% il.é?eg'tgza%raﬁgpﬁi‘éﬁ@ (é in

whi-ch e rec ayer y provided on the |

mount ed sur f agerigepehawng dilthd bBan gy enstine eryetal dicagelaf/the oBganyche
provided on at |east one surface of the card substrate 2, nanely, at |east
one of the Lownpoheeulardsubsitaner diSTRFESHIR dhsimesin MAEFshel?2005

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




20 The heat sensitive-type reversible recording |layer 3 can be sel ected
fromeither a polyner/low nol ecul e-type one or a |ueca ound-t ype one, -
and may be forned by a printing mnethod, a coating nethgﬁaaax?ggo$ike SO
that the 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

reversible ﬁ?&gr—géﬁﬁihg}s@é@%ﬁ J0i e nORREERa 9h 8h9aRbANt

| ow nol ecul a u anc ersed in e reversible recording layer 3,

there can befnenii esezo fatpartatyweilghitt,y bacied dar ithet weeghtaaff ahecyclic
organic acids, nore specifically, saturated and unsaturated fatty acids

and di car bBRFLRcMAETES; FFERDI far dHETERDthamavRedik® ty acids
i OXY T g ! . el e :
we d. ot onr FECRERBRLTIATER TSR FofEhl, 6 FEbERL8E BranbiRy SdgaNC! €

lignoceric gphfinger 8t E6rhy dagdPi! adi SrogSlinkengd ABehssoe twedlired
speci fic exanples of unsaturated 'fatty acids include oleic acid, elaidic
aci d, |inolsettakled, foxsdixas atimensdphallst enosisldniding ofhgheare§inci ds,

fatt id derivati i | | | | i ' t limied t
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As the resipa 884" b %l‘i’eb@ei@?ﬁi,oﬁ hd P& ImipsiAlx. €. 9., an acrylic-resin,
S

~an urethane resin, a polyester resin, a cellulose acetate resin, a
ni trocel | ul ose r ¥ theaothayl hand) dhabeadseansotiveviype peeewsdblesin, or
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: color reaction between the lueco compound 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,




| ayer, 3 becomes transparent, a plasticizer for the resin, a 17 Cctober 2005
21 high-boiling solvent or the |ike can be added in an ampunt of 0.1 to 20
Y% parts by weight, based on the weight of the resin mek/rPgobargPPher | for
i nproving the reversible recording IayEr 3 in resistance to repeated
printing and erasing, a curing agent, 4 crosslinki ng agent or the |like
'suitable for three-dinensionally crosslinking of the resin matrix can be
?ﬁded in an anount of g.S to 10 % parts by weight, based on the weight of
e resin nptrix. the .qt her - _th | _SENS] it Yes: versi bl e
recording Ir?;ﬂ’r e’oth(?;' Ly F‘&%%&igg%gg'ﬁd%t ;?/"83%%{31 ISJiez%gisllal\ﬁsjg\}%aLnle'e col or
reaction befvBahtyleniWecs -aeangund -and 1tk faaloran dewd opi ng and erasi ng
agent dispersed in the resin matrix. As a generally colorless or pale
col or | uec®-clanmedinyd -wsde trahydre fuavdy) e bt divdg 7-apdrl igofluo

representatively, ones which are ner al | [ tive _
recordi ng geéfer 2ng ﬁBPﬁﬁI MPECE? dih &%@%V¥?#%ﬁfys%gf%&g{b§é%gﬁ}y¢]g paper,
el ectro-thermo sepsi bbY8r' 8606 U6PINGRRA cPhsiNGT AGént rEnsf eompeane , i.e.,
xant hene, spiropyran, lactone, fluoran, and sultone conpounds having a

pﬁrt i al skeiftdtadnreveckibiyl enion@rotns evid ligdingithepgfiachref #¢&d but
there is no particular limtation. Specific e e aof | Q nds
include 3°REHH 5n‘a|hr?€'t RoE rﬁ%gﬁygipg}ﬁpn%%ﬁéﬁg n%o%ﬂ#ﬁ%lelr gsm?l(&l
3, 3- bi s(p- %fd%t&ylf%m Qg,@hqmlcbp%m?du%. In other words, the color
3, 3-bis(1, I met hyl'i ndol e- 3--yl)-6-di net hyl am nopht hal i de,
3-di get hy| ahdvid lopifrgcdidepagingbigenfihas bath an acidic group comprised
.3, 3-bis(9-ethyl carbazol e- 3-yl -5) -di met hyl am ht hal i d o .

3-di met hyl &% éopl?en‘aha%r’f%ﬂ YrJz)HFBBPaﬂ:X- a 'carBoxyl group and a basic

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

“due to the change of heat energy to cause 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-7-chl orof | uor an, 3-diethy|anino-6-nethy|-7-‘anilinofluoran,

~ 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 YEhEP G StdRcie ANdcTRAOT
erasing ef PREYP 8?68%3%&%g%§ﬁ8§%%§§% : Iﬁggthe?'ﬁbrds, t'he col or :
devel opi ng gRALEr@SidihAGSNsahas bet dn aicht) diuciyaeup bpdpekgkenzoica
phenol i c- hydroxyl group or a carboxyl group and a basic ﬁroup conpri sed of
an ani no groeapd, andhpérowesabieylicorchisi® 9aLLifoaEhE cfBinge of heat
energy to cause, the |ueco conpound. t C liifticlBRiRES! C
group may bglﬁng’éﬂ}a‘é?fﬁ‘éraCJT g gq’%?%gdf%&?%%c?lﬁ(?ﬁgl g oup o Th 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
agent include am nobenzoi ¢ aci¢d, o-am nobenzoic¢ _agi 4 -amno- 3
-nethylbenzBFEYQE?ﬂYb%ng%ﬁ?n%glﬁfB%?ﬂ§£%£ﬁ§o?%lngc$é?ts'

2-am no- 5- efh Gﬁgb En$6i8. ad180h IRy ki y| HgnEe| CmetRgld,
4-anino-43-%e¥k§§y nzol c ac?d% 3-£ﬁ¥no-4-ethoxybenzoic acid, 2-am no-

5- chl or obengehgdackybendeate nalBy banimdesadt e, a8tgarylani no- 2- ni t robenzoic
acid, 4-amno -3-nitrobenzoic_acid, 3-am no:4-njtri Lc.acid,

anmi nosal | cyPrEYﬁEPWbﬁﬁléﬂ?E%b%m%i%’“%? d?ag?ﬁet hg‘,ﬁpig_gg?nﬂégﬁgﬁ thoi ¢ acid,

3-ethyl -4- aQLE&DQPEH&hEne, and octyl bisphenclacetate-alkylamine salts,

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, anultraviolet 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,, nicotinic acid, isonicotinic acid, 2-nmethylnicotinic acid, and

6-chl oronicotinic acid. As a col or devel oping and erasjng agent having- a
basic group in the formof part of a basic conpound, t hefr @Ctebif 2985 nent i oned
salts or conplex salts of a compound having a phenolic hydroxyl group or. a
carboxyl 1 7 Cctober 2005 23 group andj%lconpound havi ng an am no group,
“and exanples include salts or conplex salts of an acid, such as a

hydr oxybenzoi ¢ acid, a hydroxysalicylic acid, a gallic acid, or

bi sphenol acgti ¢ acid - Su an i¥§gg' an

phenyl al kyl §¥1 %éé%eﬁtaﬁ}gil%rﬁ%%gllﬁ% g‘%tﬁég'sﬁg%i IC f’%?('agp]?gg Ilngg ﬁ%e
p- hydr oxybenzpi cr fi€d €@ d9d S8 N taRddis  twp thipdinopllastdel tesin sheets

aci d- phenyl al kyl am ne salts, m hydroxybenzoic aci d-al kyl am ne salts,
net hyl p- hy@toxdbenzsel dheink fheti ate skegether éisposed between mirror

p- hydr oxybenzoat e-al kyl am ne salts. .. bi sphenol ' | d= .al. kyl am pe, and
octyl bi sphgﬁﬁfﬁﬁe]taﬁ%q%%flaﬁ?%% %E?gggﬁgeﬁﬁbién%ﬁ%% %% au{slleﬂc'i_ﬁ’[g!LE

i ndi vi dual | yr@&si N BANd] eabiRmodhite 1l 166RaAQMDLIS thBLAEsaBberate

devel opi ng and erasing agent are not limted to these, and one of these or

a nixture of.tis te miprergflatieaszedin thd sugwtanese tapipksinchuaemiyn a
single resin, e.g., an acrylic resin, ol yester ,resi.n, _a paol yur ane
resin, pol yﬁ?*%‘é‘?géfof?&ﬁ%ﬁlﬁé;er'egi%?aﬂbf%%%&?;t Rlakg Rapnd 2 ég?%\t'/‘?nyl
pyrrolidoneg,palyyi nyl 43l aefRknuROd Yyt &HawiHPE §Bound ARtstsWanbpéyral,
or a mxture or copolymer thereof nmay be wused. Further, for inproving the

reversi bl e ugedrding |ayer 3 portion in resistance to repeated printing
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' 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 mag'netic infoq:mai;iinn is encoded on
magnetic stripes, and, if desired, a facial portrait, abarcode
or the like is transferred to the card to finish the IC cérdo

The printing for the surface of the card substrate 2 may be

direct printing for the surface of the thermoplastic resin




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

the resin matrix. In addition, for inproving the resist
ultraviol et absorber having relatively high conpati bi f]i?{a@y&(\?\noetrﬁa?%e | ueco

conmpound can be added. As a mnethod for oducing an 1 C card having the
above-described structure, a nelting Iaﬁnation method by neans of a hot
-press can be used. In production of an IC card 17 Cctober 2005 24 by the
melting | am nation method, for exanple, an IC nodule 1 is first disposed
bet ween two LQSEQ‘)EH""SE&G resin sheets 21, 21', and then they are together
di sposed bereen mirof~ plates larger than them and integrated by nmeans of
a hot-nelt pressaifbyaatihelyC anthbegh hstsenbed,i ibe phevididgsabstrate
2. As the mirror plate used in this instance,. a nickel-chrom um Bl at ed
clopper pl at eonkastal Gl kb stidhd sprfiacen ofi fheacareuFiaPs it ace *Sofkn

al um num pl at e_havi ng.a, gr.ou f ac eg.: Next , . jif ited, a
printed shegf’ %%{Xﬁi?lg'if%‘%sﬁr %&ﬁs'ﬁéaﬂcﬁag’gg'}:g?é g‘? %}i}msedgﬁdgl%rﬁeéﬁn sheet

by a known printddkss watikedan S sisreln sof 68t aEbibingtiehmdhybriar een
printing method, or a gravure printing nethod, is prepared. Then, the
printed sheearfishdiripgsedtbm then-cenreaetbEErat 22, ¥QraHg 14)hanfledersibl e
recording layer 3. .is_disposed on.,the_printed sheet, and the printed sheet
and the rev‘éggf’ﬁFE igc8f’l8i ﬁa PEQ8FC®S-are tenmporarily fixed to the surface
of the card substfgderhdsUshPaind@’ 1€X88PHEhas) Yht tASONHhEuDEBTAGY Nachi ne
or the like. Then, the resultant |lam nate is di sposed again between the

mrror pl at esbahdatel tledftidgel Aaodnlads - thessingortiag, filerpitegnat ed
]E: gg,r.(rjn lr)n;t ﬁ;;il@ ’ I(}fSS 'pgglv?.ggoglie E)geé\niggrsr f.ria E)lla:}ae,SWh%g eoxupnocshee.ghg LECICHE.S a card
14 mounted portion, and therefore the insulating 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
reversible recording layer 3 provided on the card substrate
2 can be impfoved. As a result, in the IC card improved in
reliability, when a printing operation is!qonducted on the
revérsiblerecordinglayer3,21spacingbetweénthereversible
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




si ngl e-edged or male-female dies to produce an IC card. Further, after

bei ng punched out into a card form if desired, charact ossed on
the card by neans of an enbosser, and the enbossed chglrﬁ(?:(?%%%gﬁgbcol or ed
by tipping using a thermal transfer fg'él, or magnetic information is
encoded on nmagnetic stripes, and, if sired, a facial portrait, a barcode
or the like is 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 { h i | i F bRBGH. A8 251 SERhScR Whadk -

Al ternati veJTg;(,ﬁotatl f%%qgg%&%%t&sl%%?n, (%%ur provi di ng agzcont act 1C chip, the
surface of gihameanrd snbstraaadthe citcuid gatriem rlcess, prodidédrom
contact IC chip is enbedded in the recess using an adhesive, so that a

: g
combi nat i orthe seasy il@sdatd iR tEate 4lnoRUEoMe¥chet EQF . EaAMRE chip 14)
and a contact |C can pr ogd h ak i R’ S the
I nsul ating a SIFSCEREE § oglf" Jtrgg?"l%C éo%ﬁl e %,I'Pt ehfr}gﬁ%%%g&négh fil n? patterns
13, 13" havingd4iPRRAINEGA tharebsathehichchipose ahe 4 iatsylatlihgrount ed
portion, and therefore the insulating substrate 11 around the erifhery of
‘the | C chi pubstmateildf drevtnginnsotided sBeegennhe ke uRighPabietield

dul e. Thus, th | nf h 16, ., .def.or-
hri nkage SRR RHAGh PRbeRR R b kP Y e i viRalis gt
lami nation o e AP IAtidrd 68l s herd sirdsul i ndysumdtiprtas iing,

even when the sealing resin 15 undergoes a tengerature_hi gher than its
gl ass transidrimcteghpertita @ chilpel 4 disntoreeeted fecthe CiFCHAL R I ns.
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Alternatively, although not shown, a structure may be such

that the insulating subétrate 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 obtained. In this case, the IC module is sealed by
the adhesive resin between the outer sheets.

<

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




" may be, forlaxdl eshowa inrTrlple cl dedww AR Fagtons &

14 nounted portion is secured. Thus, while protecting the IC chip 14 by the
reinforcing sheet 16 provided thereon, the surface flatngsspfoobdre
reversible recording |layer 3 provided on the card substrate 2. can be
inmproved. As a result, in the IC card E?proved in reliability, when a
printing operation is conducted on the “reversible recording layer 3, a

spaci ng between the reversible recording layer 3 and the printing head is

reduced to enable sure printing, thus making it possible to inprove the
printing p{Qpenty f r .éwé? GOLgl §0 JANELr8duthl gdingt ure of
the 1C card{o €%Eg§9é§%“ Qﬁ%ﬁ%ﬁ%ﬂ%ﬁ ‘%ftober gOOS Zgrisunot limted to
t he struct Ufige T and Hodfiglidat Wncof whel eeinfording Eidini patide=ms t he
circuit pattern 12 are provided on the sane insulatk&ﬁ_substrate 11, but

[

b h ; ) PRERTeFREFRL i ng
SU0STote R, SR O, bt el g

substrate 11°° pro Circurt “pa constituting
an antenna givdheibi&eraseragyvigdyarl y, ptioyi definunbedtide circuit pattern
12 on the insulating substrate 11 connected to the 1C chip 14 is connected
to the circcharpcteristiae. ond tee shaligtionf stbehgbh&ere egI%R 3 bondi ng
or the like. Alternatively, although not shown, a structure nmay 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 |layer may be provided on the IC chip

non-nmount ed- surface, and the sane effect can be obtained. In the above

enbodi nent, an explanation is nmade on the structure in which the card
substrate 2 has two thernoplastic




resin sheets hot-pressed, but the I C card of the presenf
limted to one using the card substrate 2

may be applied to one using

outer sheets having an adhesive resin
can be obt ai ned.
-adhesi ve resin between the outer
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results of evaluation therefor wll
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C cards in Exanples-1 7 Gstober

2005 27 1fto 19]{and fompanal EMe 1Beanpl esrdintosriB)| wer e pr@dumedmu5|ng t he
forms and Lguratigrs—ef—the—reirnafercing fil mpatternps—137 18 —showp in
Tabl e | begl ow asof act qros ,  ahPorifer hfre>®€’€‘tt°nf°o BHEFP Iy SFURET0N| Sanpl e
the printiing propertigs for the revers geording layer 3, thg .o
conmuni catfi on chaPEELPPEPT8s| ARG The & °nmwn? A0 strength were| eval uat ed.
17 Cctober; 2005 gﬁigglqurcingfﬁLthLayaﬁBakmkorangEvaIua&kmﬁianﬁﬁIh
| CPortion |of gsh¢et on |l CPrint|{ngComuni¢atl|C
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 |l apped on cilrcuit pon-mounte
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




pattern Exanpi 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

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




“Exanp| - Present None-938.7 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
reinforrei nforc cinging sheet sheetsize) size)
Exanpl - Present Present Present 08812. 7 e 14(Larger than reinforc in sheet_
Si zre) han :
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 @) 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




Exanpl Present Present NonePresent @313.1 e 15

" Exanpl - Present - NonePresent Z, 9312 e 16 ExanpiPresentPrq§%¥Li§Y$&x§ e
17(Lager 17 Cctober 2005 31 portion overlapp ed on circui t ern)
Exanpl Pr esent Present Present Present. 09312. 6 e, 18(Larger(Larger thanthan
-reinforrainforc cinging sheet sheetsiz Si ze)

Exanpl Present Present Present 09312.5 e 19(Larger than reinforc Ing sheet

size) Conparx938.3 at.ive Exanpl

portion
overlapp
ed on
circuit
pattern)
Exampl | Present | Present Present Present 93 12.6
| e 18 {Larger | {Larger
than than
reinfor | reinforc -
lcing ing sheet
sheet size)
| size}
Exampl | - Present Present Present 93 12.5
e 19 (Larger
than
reinforc
ing sheet
size)
Compar | - - - - 93 8.3
] ative
Exampl
el
Compar | - - - Present 94 12.5
ative
Exampl
e 2
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.Conpar Present - -- X878 at.i ve(No Exanpl opening e 3)-

. Conpar Present Present Present - X859. 1 ati ve(No(No Exanplopenlng
Conpar - Present Present - X878. 4 ati ve(No npl opening) e S
Conpar Present - - Present x8812. 9 ati ve(No anpl openi ng e 6}
'Conpar Present Present Present Present x8513 ati ve( No(No Exanplopenlngopenlng) e

r

g) e 4}

7 Conpar-Present. PresentPresentx8712.6 ative(No Exanpl gpeni ng)
Compar | Present | - - - x 87 8
ative (Ko
Exampl | opening
e 3 1)

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




17 October 2005 33 <Exanples 1 to 8> In Exanples 1 to 8, 1C cards were

I ndi vidual |y produced wusing an |IC nodul e having the st ture wn in
Fig. 2 in which the reinforcing sheet 16 was solely prg\‘l/@%tg%erozﬁg he 1 C
nounted surface. In the IC card in eacB Exanple, an IC chip 14 having a 4
mmx 4 mmformas a plane figure was p Bvi ded; and a circular reinforcing
sheet 16 having a dianeter of 7 mmwas di sposed over the I1C chip 14 so
that their centers were aligned with one another. Further, in the IC card

~in each of ' 1t reinforcing filmpatterns 13, 13" having the
forns descr%%e ov%\/\gorge% ndi vidual |y provided. Exanple 1 In the I1C card

in Exanple 1, thameExasplssd &b 8 CIcochrds werewindivideal aprodawedf Fig.
10 (as viewed fromthe top of the reinforci ng sheet 16; this applies to
t he subsequig#ng fanydiCe Modud enhayAnEhEhe e hFBFERRY FROWR piat trh #3iRas

solely .di Sr*fggiscqld t?lre]z %ankgrggggtn eeséjr.‘t%%gs 'Jé‘fa%if'?%%fiﬁieﬁgo »iﬂﬂg Ieat tern

13 was for 't a square avi Nng one 'si orrésponding to a length

shorter thagdliedisar@atle .0f Thhehe M BABECINGAILBRkahP1BY & Tarehipanel y,
6.5 M x 6..5 mm square outer -periphery form In addition, in the
rei nf orci ngt 4 blawningaat ¢rmm 334 mm Hepomiasy alBiaheavihgure smpgovddadhavi ng

one side coryespqndi to a_l.ength | onge n_the one side of .the square
TCchipe . PPy BI3 o 2rdrsoiaate TBOSs L R 2 A ot o
square for myaasiofdpsked Bee@UiRs 13 885p 1of sbhendeitAborCidittddd Wepat tern 13
were respectively parallel to the corresponding sides of the opening 13a.

Further, tlelignedhwdrdi egef ianethert.erfunthewms bbtindd paridodn #§ch pattern
in the same condugiLye: o 0,22 i B U988 £ bAELEhE S, A Rbing

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




12, and therefore a bypass pattern 13b was forned in the 17 Cctober 2005 34
~reinforcing filmpattern 13 at a position in which the ﬁj %uit B ttern 12
connected to the IC chip 14 was formed so that the rei nt'o?@PHg %PPm pattern
13 was surely insulated fromthe circuit pattern 12 The bypass pattern 13b
had a width larger than that of the ciP#uit pattern 12 by 0.3 nm The
reinforcing filmpattern 13 having the above--described form the IC chip
14, and the reinforcing sheet 16 were arranged so that the IC chip 14 was
non- cont act d.n th I n of the.reinforecing film rn 13
and their TEONEFS B SRR 19 30me ehRG g TG O8 oo FUBPLE! ner-s
of the rei nkyaidia Ll tomaddesd tb3tneerd thefhs Foemkelineo trRithtReci ng
sheet 16 as viewed fromthe top of the reinforcing sheet 16. Exanple 2 In
the | C carddeinfoaging Iilmheestean dSedasn suCeawdiheulshednframFthe 11 in
whi ch the rei,nforgin IImmpatterns 13, 13 wer spectively.di sposed on
TheCTe mountid Sty Bt ert 12 FhE bokainn Bat et Job RS it 18568
confi gurati ehsOftnhe off &haf %&%bﬁqtp?htt%&nl?zzoeyt Bes! fmchi p 14 nounted
surface, and the reinforcing sheet 16 are the same as those in Exanple 1.
The reinforcing p@heersiftBorcanghfibomnpabtarsdl3undwuieg htlde t he sane outer
~periphery formas that .of the reinforcing film _pattern 13 on the npunted
sur f ace andaﬁgﬁeéﬁeﬁﬁEﬁPﬁgﬁﬂﬁFtth%ﬁcﬁ§ﬁ%§%4pﬁpgéﬂ?¥ﬁﬁP#Qﬁ9ﬁﬂﬁ?ﬂe?Fe
' ei nforci ng ;i yepoakkahBealsh AL AIRPEE AR 14 wRifth I CldiChiblinpagt er N 12
was formed and a nerely square opening 13a' was formed 1 n the center of
t he square pattlez npenihpel ot thier eelndorcihg fridmdottosmmglBidmd phetern 13
havi ng the '

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




above-described form the I1C chip 14, the reinforcing sheet 16, and the
reinforcing filmpattern 13' were arranged so that 17 [ 35 the

I C chip 14 was non-contact mounted in the reinforcing ?’ﬁ(ﬁ&%&g?@@?n 13 and
the reinforcing filmpattern 13 and the _reinforcing filmpattern 13" were
di sposed in the sane direction and thel centers were ali gned with
‘one-another. 1In the figure, the reinforcing pattern 13" was shown to shift

- for explanation. In this configuration, the four corners of the

(el nfor ¢ g Ll 10 BRL LS NS d3on Barabr ROGHEEA AR S 2WineBE Bl O NG

sheet 16 as op O e rernforcing sheet 16. Further, part

of the circyiltBaht @8Nand2thenpeghedreédngheile phivedd Whsamd ethapped on
the reinforcing filmpattern 13' on the non-nmounted_surface. Exanple 3 In
the | C car dreinEvawphg Silmhppétess bL3édvere| Eisperee 13hEh® $#ig. 12 in

| whi ch the reinforging fil attern 13 S | el k SN0 | C chi
14 non- rmuna%ﬁeé’ﬁl’“lf)gggpld %&%o%‘ﬂr}g‘?ﬁsaﬂe\gr% 5’? ?ng gﬁl %ﬁfﬂl %3%4%%%& P
rei nforcingghgegd fijg%feé}nﬁ'hé he inid¥d@ang pattermpat #essHewn ite slefisane as

that  in Exanple 2. anple 4 In the IC card in Exanple 4, there was used
an | C nmodul €orséwphanat oy, I3 thistdalfidvratdion.ofbe fPuy CRCPEEESh 13 was

sol ely disposed. on the IC np nt ed surface, | ,Exanple_ 4. "
periphery f&Pf 5e1RRRTEENE: BHED RP ??Fﬂspgt%('etlﬁ 1§rﬁ/aspr3;\egp§%r gfeg versi on

of the one ifoExaplee bifAgSChbREC1Y hB vighedcresnendi gop 16F amk ot her
structure is the sane as that in Exanple 2. Specifically, the reinforcing
fil mpatterreidfoaeihgr skeet ritco aFuetchengl pafbrof Kbe agrepdtspaktern
correspondin ) . .
1% 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




‘to a length longer than the dianeter of the reinforcing sheet 16 by 2 nm

nanely, 9 mmx .9 mmrectangle form Thus, whole 1 7 r, 2 36 of the
outer periphery of the reinforcing filmpattern 13 isoq&SS%?%%QQ fromthe
reinforcing sheet 16 as viewed fromthe top of the reinforcing sheet 16.
Exanmple 5 In the I1C card in Exanple 5, 3here was used an 1C nodul e shown
in Fig. 14 in which the reinforcing filmpatterns 13, 13 were
respectively disposed on the IC nounted surface and the non-nounted

surface . | B EXamRl G5 LRCRULET, PEYLPREl Xeol OLg i1 BELELA pYGing film

patterns 13, Were an enrarg versron o corresponding ones in
Exanpl e 2 deggpijbetedt tirom eher e8LeFéfcing shbbtand £ Reewsldr Beémthe s t he
same as that in Exanple 2. That is, the outer periphery forns of the

rei nf or ci ngtépl afpbhecrasniigrecing sheet heb sane as that of the reinforcing
filmpattern 13 in Exanple 4. Exanple 6 In the I1C card in Exanple 6, there
was used an IC nodule shown in Fig. 15 in which the reinforcing film
pattern 13'gx¥@g1805el y di sposed on the IC chip 14 non-nounted surface.
The configuration of the I1C chip 14, the reinforcing sheet 16, and the
rei nforcing fil mpatther iC ¥8ird $ntBxamgeree5asthidrg wasm @l £C Hod@denpl e 7

In the ICcard in Exanple 7, there s used an |.C dule shown in_Fig. 16
in which t h&RP®R b Edi%ng 1 L ‘ﬂé’t‘fré\rqﬁ? fg}nf%"lﬂgrgl BREGGIRT 33di sposed
on- both of 13 hGdis ¥RURLER 1M §aREepdlch bRCLAOTATRUBhedasHit e dnt EXamp] e
7, a bypass pattern 13b" was provided in the reintf orcing filnpattern 13
I n Exanpl e the non-mounted surface. 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 £ilm patterns 13, 13' are the same as 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'WererespectivelydisposedonbothoftheICmountedsurface
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




2 described with reference to Fig. 11 at a position in which 17 Cctober
2005 37 the circuit pattern 12 was fornmed and ot her stH§Q§§re iﬁ he sane
as that in Exanple 2. Therefore, the circuit pattern 1 PFLP®Y to the
-1 C chip 14 was not overlapped on the reinforcing filmpattern 13" on the
non- nount ed surface. The bypass pattegg 13b had a width [ arger than that
of the circuit pattern 12 by 0.3 nm Exanple 8 In the IC card in Exanpl e
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. Thieconfduwur patoarofla Wesldwiepand, othmer r sitaistorag shbet 16,

and the reinforcing filmpattern 13" is the_sane as that .in_ Ex le 7.
<Exanpl es 95?%81%%%99%&&@@?@6t%'16?11?%?%%?38 _‘?ecjirrfdjil\yi Qﬁ‘él%ggnproduced '
using an | G sodyl g hayi Ngo thige StE Uil & Shown ddt Riveri&pped Whi ghet he
reinforcing sheets 16, 16" were respectively provided on the |IC nounted

surf ace andréiefdackng driflaceat tTawen dBf feer he net-mustieassunf&oeanplfbs 9 to 16
fromthe corresponding ones in Exanples 1 to 9 are that the rei nf,grci ng

sheet 16' wWa¥PPFoHWAIRETTal 3B had 2 e didnl abemt dhagutrat et By CorrEr

structures ar _ : fically, in the IC card in each Exanple, the
1C chip 14§%ﬁ%é?ﬁe1?ﬁf%$§ﬁ%' sheet 16 were arranged in the sane rmanner

as in Exanples 1 to 8, and further the reinforcing sheet 16" having the
sane formas that of the reinforcing sheet 16 was disposed so that its
center was B¥3@nk®l §ith the center of the reinforcing sheet 16. Further,

hp the TG card ThPRRR 1Ol PR sSRmp1 s | bnd P Wb AT ShNE kbl gatt erns

shown in Fig. 17 in which the reinforcing film pattern 13'
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>

In EXamples 9tol6, IC cards were individually produced
using an IC module having the structure shown in Fig. 8 in
whichthereinforcingsheetsls, 16" we.re respectivelyprovided
bn the ICmounted surface and the back .surface. The different
structures in Examples 9 to 16 from the corresponding ones
inExampleslto9arethat thereinforcing sheet 16' 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 s.heet 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




having the forns in the corresponding Exanples 1 to 8 were 17 Cctober 2005
38 provided. The correspondences between the Exanpl es alr}dqt t‘be B ures for
reference are shown below. Exanple 9 ... Exanple 1 (Fig. (63’ eréxg le 10
... Exanple 2 (Fig. 11) Exanple 11 ... anple 3 (Fig. 12) Exanple 12 ...
Example 4 (Fig. 13) Exanmple 13 ... Exar:}éreS(Fig. 14) Exanple 14 ...
Exanple 6 (Fig, 15) Exanple 15 ... Exanple 7 (Fig. 16) Exanple 16 ...
Exanple 8 (Fig. 17) <Exanple 17> In Exanple 17, there was produced the sane

| Ccard as _the.l.C.car Sj I i.no St shgan in
Fig. 2 in wREOViSRE e?%%oégé%ﬁgbﬁgﬁr&%? \%/g?%\élgﬁeﬂ/gg:r owﬂgeqa?ﬁgﬁ fhe I1C
nmount ed sur fFa¢Rire@X¢oRt reffarefckebaboshbhg bellow.pattern 13' having a
| arger area was disposed only on the IC non-nounted surface so that the
reinforcing filmpattern 13' was overlapped on an about 1/3 portion of the
circuit pattern 12 on.the | C.nounted, sysface shown in Fig. 18. The size.
of the reinforcin XAMPRL At re ﬁajigiew}astjgﬁ Uth?3 of that of the
insul ating substratambhie TEXanpk&splé 2ndridd>11p these Exanples, there
were individually produced the sane IC cards as the |C cards in Exanples
13da|nd 14 Slﬁscrl bBdampilehlief.cExmuple o3 F(Bs9. 142hnd 15, except that an IC
nodul e in ich the reinforcing filmpattern 13..on the non-nounted :
surface was divi dE¥2PRLE gzpf'ugﬁﬁ"{’ eo? t)g?'?roﬁ%)was used. In these

Exanpl es, as showpyhRphb91319 BRamb1IE- 520righe1q)
VExa'mple 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 individgglly produced the -
same IC cards as the IC n_:ards.in Examples 13 elnd 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




17 October 2005 39 reinforcing filmpattern 13' on the non-nounted surface

was divided into two portions, i.e., a portion to be on the
In-part of the circuit pattern 12 connected to the IC q?ﬁ?%gﬁﬁég%% a
portion to be overl apped on the Qut-parj, of the <circuit pattern 12. The
correspondences between Exanples 18 a 19 and Exanples 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> In

Conpar ati ve , RAS HAVEEW YRRtk usFaHEwHEeS were
I ndi vi dual | }]/"Jég?lo t%?ggaug?g%%?aét%nlgg&?esgﬁnt%i ch the rei nfgrci ng film

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 ExampllEscH ds wer e
i ndi vi dual 'y produced using an | C nodul e having the structure shown in Fig.
2 in which and 18 andrBtanplardd apdnhé aml dihe FLoresdier THeeTRunt ed
surface. It is %ted %’hgtw in the 1C card in each Conparative Exanpl e,

r ei nf orci ngaf':lel Bgf‘t NS 103, 103' havi ng no opening in the I1C chip
nount ed portion . were provided as shown in Figs. 21 to 23. Further, the

reinforcing filmpatterns 103, 103" in.Conparative Exanples 17 Cctober 2005
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




40 3 to 5 are provided in the outer periphery forns 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 %?oélﬁfég%rgll%&e#@'%é\Qe 1%10%06 alft he non- ﬁbunt ed
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 ZEET’P%E'S 'ﬁf a"??]‘t&hne rei rgllf orC| ng filmpattern

103 was provi ded cgfydfifrdfe BHMSE wrfmmm@ezrqugqr Qng pattern 103
was provided so t&&g i ntegrated with the supporting pattern 17 Cctober

2005 41 18 for sﬁ:qnmmtaingvet HExan@ i P -1 FXagwd eFidy. (Fig)..

<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. Tha
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




Next, the procedure for producing the IC cards in the above Exanples and
Conparative Exanples is described below. First, an IC I roduced
as follows. An aluminumfoil (20 m was applied to the%ﬁ?e)be\re?g surface
of an insulating substrate 11 conprised of polyethylene terephthalate
(thickness = 50 n) to forma resist pat4krn in the alumnumfoil . Then,
the alum num foil was etched using the resist pattern as a nask to forma
circuit pattern 12 conprised of al um numon the pol yethyl ene terephthal ate
and a reinforcing filmpattern 13 ang_a iﬂp orti?g pa%iern 18 for the IC
chip 14 whi ctf dete sSTRPATFicshide Ihi CRPhé“ci'PEGi ftPatférn 12. In the
Conparative Exanples, a reinforcing filmpattern 103 was forned. Further,
when a reinforcing filmpattern 13 was formed on an | C non-nount ed
surface, the sane Nexagedheepro@siwondiont paodaciognthacl aiarfds dingheéi | m
pattern 13" conprised of alumnum (reinforcing filmpattern 183'é havi ng
an i ndi vi dugbavs Frarpdes apd GamnratiyeuESapPLeR; B desoibsd PBLBYd)
having the circuit pattern 12 fornmed on the insulating substrate 11 was
prepared. An IC chip (length; 4 mmx width. 4 mm x thickness : 180 m 14

was nounted Dy Foeer doNR PONKDANEL O Rvd Pravehribm addia owshr ough an
~ani sotropi c conductive adhesive |ayer 17, and the IC chip 14 was seal ed by

. an epoxy seal i ng AesahubSnamdfeil (&onfuw} orar) appddedlbovie JiCapeunpdve t he

resin. -Then, t sealing resin_15 r 0 and,

when a reij rﬁ‘g%‘i?gogﬂﬁéﬁ%gat%ﬁg Sb‘\ﬁ%@%@&e@n‘?‘ﬁﬁpﬁ%dﬁﬁ&gﬁﬁ?g Eéggrface,

~the reinforg piml%t 1248 (MRS cRhe¥sdeds@ruh a0 FimRUREeE ssUpheearal the
rate

i nsul ati ng subs 11 through 17 October 2005 42 asealing resin_15', and
t hen the sedin bige pdvmint® foids clhed. the aluminum 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, anantenna module (flexible 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 aﬁisotropic 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 1'00°C. Cn thé other hand, 'when
a reinforcing sheet 16' was provided on the IC non-mounted
suj:face, the reinforcing sheet 16' was provided on the

non-mbunted surface of the insulating substrate 11 through




at 100C. Thus, an IC nodule 1 was produced. As the reinforcing sheets

16, 16' , a sheet obtained by shaping SUS304H specified i S s to have
a thickness of 50 pmwas used. @ Subsequently, a card 1?&&%‘35%8%5
produced as follows. Front and back end thernoplastic sheets (thickness =
280 m 21, 21' conprised of PET-G (copo‘?r%/rrer of terephthalic acid,

cycl ohexanedi net hanol , and et hyl ene glycol) having white filler (titanium
oxi de) m xed thereinto were prepar ed. The IC nodule 1 previously prepared

was di sposed between_t he £r no tic , ' e

corners of (W& FBE I:LBS:H] + & e e’ilthez%%ail érg%{m a‘ﬂdwtr?%aﬁéggé an
ul trasonic digy t 1d % fas Hhemdcrast hgg thahen,
oriented polta?/cgropyl en(e‘ﬂlf )Eﬁ} m sﬁigfets were placed on both surfaces of

the sheets tredpdicuding sheets 16nd 6t heiyshmt‘ ebt@gaeﬁéwy @mﬂUﬁéﬂﬂ\Hen

stainless steel mrror plates (thickness = m'gesﬁpnd nelted by nmegns of a
hot - mel t pr &R$CifiGer L1RohH? SRS @l@i?vlenﬁtﬂﬁfé‘ Ofa? i WS 4998 and t he

pressing pressure was 15 kg/cn2, and then solidified by cooling and the

OPP sheets were peeled off to obtain a card substrate 2 having the IC

nodul e 1 se@edsiihss@ient R} RUchikar supstnaeel whegroduerd psoflotkdwas

follows. Patterns for front and back surfaces wer Indllt a& rinted on
hic Bé

sheet s corrpri sed 8FOpdI 9@9@?%6‘3‘1(@@&1{’%1@?510(? PEitfe by silk

printing/of { inting, an bel ow
was applied t%g) ‘”ﬁ%eﬂhagg sf%r“\‘dpar&%%o %f&?ﬁébi%g%ft an %t %ﬂi\ﬁeets by
a ‘gravure plraiciid, ng:ymﬂbheetaaedﬁhlathahelt, haninesbybéné hglyc@hpohaw.ng appl i ed

became 3 pm and dried at a drying 17 October 2005 43 tenperature of 100C.
Thus, a pri Wﬂ’éd:esﬁé%%e#'drtlftlaé‘l%”“s‘%%%bmlxed 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
'pressingpressurewas15kg/cm2,andthensolidifiedbycooling
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:




and a printed sheet for back surface were produced. <Formnul ation of

adhesi ve coating conposition> Pol yester resin...40 Par t@(? bvve' 9@\% :
Tol uene. .. 50 Parts by wei ght Methyl ethyl ketone ...50 Pa 65? ight (r)

in addition, a reversible recording sheet was prepared. As a reversible
recordi ng sheet, a |lueco thernal recoré?ng sheet (manufactured and sold by
M TSUBI SH PAPER M LLS LIMTED;, product nane: TRF33) was prepared. The
thermal recording sheet has a structure such that a base nmateri al

conpri sed of polyethyl ene terephthal ate has thic ss.of .25 a

recor di ng IE?PE?G%?B#%IQ% ]oép Ehe HARR- ﬁa?%’rl?ﬁefaa ﬁgge%}e%f]éﬁﬂgfélr?\‘m? m and
a protectingnd ayeprinfed End&SE At NthcK ARIEIRS werhiptlomeesdf 3 M QQ The
i ndi vi dual nenbers were produced as described above, and then a card was

formed using themas follows. First, the printed sheet for front surface
obtained in osed_on..the card substrate 21 é_oglgced in Qon the

t her nopl astf%‘%ﬁ it 0 %) AE L ST R8RS and the printed

sheet for back sud@fasQt gidigeh in (1) was shspossd Wé)ibﬁ1f1e t her nopl astic
sheet 21' side (non-nmounted surf ace side) Each printed sheet was

- di sposed so that Rdiamepra nt ed surface.. was) Readisddy Wedightt he reversi bl e

recordi ng sheet qgbtained .in (r) was disposed on_the printed sheet for
front surface soMatist! &ty Sfteézé’l“ieng' I &IPE\‘IHSS aﬁé"le(%é’.hq:The resul t ant

|l am nate was tenporarily fixed again by means of an ultrasoni c bonding
machi ne. Oriented pol ypropyl ene filmsheets were placed on 17 October 2005
44 both si oh Adeisiee] B trespsabillkyrétaedingnshddiewase peeparedt her
di sposed between stainless steel mrraor plates
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




(thickness = 3 mm) , and nelted by neans of a vacuum hot-nelt press under
condi tions such that the tenperature was 120C and the ﬁ;ﬁss'n% ﬁ essure
~was 15 kg/cnR, and then solidified by cooling, followe ?O%ﬂ 0 i ng out
into a card form thus producing IC cards in the Exanpl es and Conparative
Exanples, in which the reversible recaading |layer 3 was provided on the
card substrate 2. S Evaluation Using the thus produced I C cards in Exanpl es
1 to 19 and Conparative Exanples 1 to 8 as sanples for evaluation, the
printing properties for the reversible recording |layer 3, the

comuni cat i bothhaides eof sthesshesits ttrmpa atirlenh giikafer @nde kaayatEd ©as
follows. The results of the eval uations .are shown .in. | e ve.
<Printing pFBE@FP?Es@lW??}e‘Fgé%%‘&?GQOS HI R S Hite rr}l-el%%rrdiprl‘itga%%%yer 3,
printing wag,gopdycted. uspn ,%ﬁ&%mledp5¥%@n4 KZ), va bt fragd-uead and
sol d by Kyusﬁu Mat sushita Electric Co., Ltd., at energy applied to a

t hermal heagrefsOubfe fldstaditidhd hewctpahitonhef tehperetersi bhe 12@%6 di ng

| ayer 3 on the TC chip  mounted portion en int mssing.aceur.red, the
printing pRBfeihe @éf%ﬂélgr%%%ls%e\iﬁé*nlé},?%‘f t'oaeﬂ%e%c%&ﬁﬁloe t he

- printed porij.o prd ntin per t i & d_A ridh &m0 print
m ssing occ%&rg%?i{ﬁﬁf[%4%%%%%§p%?o%%$%$€%¥ﬁagiééﬁgkSQC%FQE%%nnunication
char act eri spreaucing Qut ehets 2005 h45ExEnmle 9 andn@unp e aa t bne dixstanss bet ween
a reader/witer and an IC card as a factor, the_|IC card gperatiqn was
exam ned udnnghich shaereatidily ééﬁﬁﬂﬁwatjiad??rdéxi’?%%ﬁmﬁf&ﬁlﬁfja‘&?&r}?d -

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>




and sold by Sony Corporation, to neasure a naxi mum communi cation di stance,
and the distance measured was taken as communication <ﬂﬂ5%Cterb |cs <IC
strength> A |oad (static |oad strength) applied until FebeL g @ _
broken on the IC chip nounted portion was eval uated. The position to mhlch
a load was applied was the center of tH 1C chip nounted portion, the tip
.of a gage head had a form of sphere having a radius of 0.2 nm and the

| oadi ng speed was 0.5 mm nin, and the breakage of the IC chip was
evaluated in ter of a point onmuni cat.i.on

' A th
Cmpossible. In t él@ga?ncmrlaﬁcarlbﬁav%% RePORoHH Faausr/ W irer
(comuni cat iR ?ﬁ‘fﬂ@%)ardr@é"éfﬂ%wfdtﬂ@dlé @a@@&p@&t’loﬁq\f@éﬁﬁnﬁﬂedms

used. As a result of the above evaluations, it has been confirmed that, in
.the 1C car dusrimahre&d&xﬁwpibsrJ(dqurﬂ.ﬁu,catlcm demtieel)C manufhetiirgdt he

reinforcing filmpatterns 13, 13" having openings in which the I1C chip 14
i s mount ed, 3e Sodd HY SeTYY SB@PPF€§iPBr Fﬂemﬁ"% F&i B1 BagL®Y"di ng | ayer 3

are rated éo ‘}Ll%ll%n%q:\ﬁi% c 1t§Ea198e9d ‘éh@ 8?5F§§8§%@A§1¥réd‘§ragxggﬂlaﬁs 2, 5_’

7, 10, 13, an e reinforcin m patterns 1 wer e
.respectlveIﬁsph@Mhdﬁdcanibnthhafabherlbfaanunted surface and the
~non-nounted surface , and in Exanples 4, 6, 12, and 14 in which.the
reinforcing filmpattern 13 or 13" having a size sufficient to be cover

t he reinfor%&Eg % 53 16, 16" was provided on one surface, it has been
confirmed 1 6 865 46 that very good printing properties (0) such
that no slight taurdudqseaticreshdBtisagRhi)msll Rad b ictne I sRapred. By

- contrast, in the conventional I1C card in each of

B 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 ﬁas 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




Conparative Exanples 1 and 2 in which no reinforcing film pattern was
provided |i ke the conventional way, and in the 1C card £ ch, of %‘grrpar.ative
Exanples 3 to 8 in which the reinforcing film patterns‘i 1@§tf)b‘ir0%0 havi ng no
opening in which the ICchip is nmounted were provided, print mssing
occurred (printing properties: X) and e printing properties could not
be kept in good condition. Further, anong Exanples 1 to 19, in Exanples 1,
4, 9, and 12 in which no reinforcing filmpattern was provided on the

non- nount ed ,sur.f ace _and t her.e s n (AR hntorai £
pattern overPRfpdGrdndeRd REHRY B%to %rl.‘tr‘fl%%z?gt%q}cﬁ E)bglﬁtrppélsggl&ékm 15,
and 16 in whicslentihg becakeeai 68 thel prpatéer potBionasaprbyi sledunedt he

“non-nmounted surface, but there was no portion of the reinforcing film
pattern 13' overB¥ppedntsasthei thei ¢opweneiopadb I¢cand HeSredd Rt r med

patt | over PHppeutoAst hels _ _ e et
Conpar ot 1 ve CERRASREAYE ARavR 8k’ Eoafdle) Bholhaitl Ao EEinb0taLRgteitn |
secured. | npaddlkhORabOpibei ab@VELke aid IdhnvichtRonal way] bnawihcbhéhe

portion of the reinforcing filmpattern 13" on the non-nounted surface
over | apped d€ thed eacbupf PemparativewBxampieer3 tenfuhpcdpieh the

characteristi¢s . cannot_he obtai ned,, Fro hese.results, i S

confi rmed Fﬁ&f‘,foﬁﬁéﬁgtfﬁgl“f %?h?%’ﬁ%? 14 3i ﬁé pgﬁ"gpﬁ el %ﬁl{lﬁg%n‘gﬁfﬁﬂount ed
surface is GREPEE A Pl smOHELIE eYe PROPIASA, Ity d86upsedi on of
the reinforcing filmpattern 13' overlapped on the circuit pattern 12, the
communi cat i ¢préheaiagt gpropéithes cank ) band eflie iprildtingr propdities. conld
addi ti on, anong ExarTBI es 1 to_19, ip Exanples 18 and 47 19 in which the

r éi'nf or ci ng™PiE RepAePEr At19°°8nCP R hbA® nount ed  surf ace was divi ded per

portion to be ovepLapReH, Ahddl EXlaptidls 1 to 19, in Examples 1, 4, 9,

and 12 in which no reinforcing film pattern was provided on

the non-mounted surface 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 ' onkthe‘non-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 ovehhalhearéncempriginguian g& mefplewhighe compgasgsadRor di ng

t | ai 1, h teri i t hat id i | at | t i it
bat tern f or BECIHE B teR T arheutebind Bbste'dh ot d EbBaPBEcRng (C1
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

pattern. 8. The IC card according. to claijnl, characterized.in that_  said:
r ei nf or ci ngEPFI AFpaiRdr it i‘grﬂfﬁ"g&f aﬁ#né'n_l?eﬁflﬂsd%ﬁﬁgdfﬁﬁ?‘gyi %T“?eﬁ
Cctober 2005:5%: ABSTEACK L ARebEtCand baviadenbghsheli 8Rehi bibswhagd, is not
only in that printing can be surely conducted wth respect to the
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




reversible display |ayer provided on the surface of the card substrate,

but also in that the IC chip is surely protected by thp £ Ng sheet .
An |1 C card which has: an I1C nodule (1) including an ICc &%%@§ nount ed
on an insulating substrate (11), and % rei nforcing sheet (16) provi ded
over the I1C chip (14) through a seali 8 resin (15) for sealing the IC chip
(14) ; a card substrate (2) conprised of a resin for sealing the IC
nodule (1) ; and a reversible recording |ayer (3) provided on at |east one

surface of b, t f t 13
55T 5% or; hhGsEacd SR fodiiion WiskRAce L8 A0R5ELSuN of reldae (09)

portion aremapépyvhteds othat feaainheciofcuie patiodwmp. (14) nounted surface
and the non-nounted surface of the insulating substrate (11)

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, 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 '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.




17 Qctober 2005

51

ABSTRACT

An IC card having high reliability, which is not only
in that printing can be surely conducted with respect to the
reversible display layer provided on the surface of the card
substrate, but also in that the IC chip is surely protected
by the reinforcing sheet. 2An IC card which has: an IC module
(1) includingan IC chip (14) mounted on an insulating substrate
(11), and a reinforcing sheet (16) provided over the IC chip
(12) through a sealing resin (15) for sealing the IC chip (14);
a card substrate (2) comprised of a resin for sealing the IC
module (1); and a reversible recording layer (3) provided on
at least one surface of the card substrate (2), wherein
reinforcing £film patterns (13), (13') having opénings (13a),
(13a') which expose the IC chip (14) mounted portion aré
provided on at least one of the IC chip {(14) mounted surface

and the non-mounted surface of the insulating substrate (11).




