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C DEVI CE BACKGROUND OF THE | NVENTI ON The
. \\“\“\\\Wﬂ nvention relates to a portable 5 electronic
w&pe such__as an IC card with an LSI, an

hed etc. Noncontact IC cards, in

l.“““mu“’m:“wmmcont act of an IC moduje fitted in a hol e
tween a card body and an antenna contai ned
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I nGoeer body i s connected by 10 a conductive elastic

menber, are well knowrras.H Grcakds IneaeIokor exanpl e,
Jpn. Pat. Appln. KOKAI Publication No. 2001-175837).

When BORERRILEIQEFRCTRONBC eDEFI@ on such an IC card
fromthe outside, the conductive elastic nenber is

deformed to prevent Bl\ﬁéG%@%Wéc@Fo'ﬁH%tHﬂ‘éE%TI@S t he
antenna and the | C npdul e from bei raded
def of mat | OB SRS Rt 7 drATEeT %eo oAt
st at e i ned. _satd s

R R AP S o

car d, o L §BYa P8 A SP SRS B oneddhe 1C rmdul e. 20 At
worst, the LSI may be broken. In particular, in the

above- descréohesh egswent i enads ) Qe aihch htnd Gomdide of an IC

is fitted in a hole forned in the card body by

cut t imgduléheit tedeimdi achd oy e f imesk drdkeon & hoa rehiebdy

the degree of bending will be higher at and around

t hhe ht@ amaantenna contained in the body is connected by
a conductive elastic member, are well known as IC cards
(see, for example, Jpn. Pat. Appln. KOKAI Publication
No. 2001—175837). When a bending force is exerted on
such an IC card from the outside, the conductive elastic
member is deformed to prevent ﬁhe connection state of
the antenna and the IC module from being degraded by the
deformation of the card. As a result, the connection
state therebetween is maintained satisfactorily.

However, when a bending force is exerted on the

IC card, it may be also exerted on the IC module.
At worst, the LSI may be broken. 1In particular, in
the above-described conventional IC card, the IC module
is fitted in a hole formed in the card body by cutting.
When a bending force is exerted on the card, the degree
of bending will be higher at and around the hole than
the other portion, therefore the portion at and around

the hole will be much more deformed than the other

portion. As a result, great bending stress will occur
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25 the other portion, therefore the portion at and
around the hole will be nuch nore defornmed than the
other portion. As a result, great bending stress wll
occur - 2 - in the I C nodul e. BRI EF SUMVARY OF THE
INVENTION .1t is an object of the invention to provide
a portable electronic device,_such as an IC card with
5 an LSI, an LSlI-attached panphlet, etc., which is
free from breakage of the LSI even when a bending
forcen $heeer @dyuga the device. To attain the object,
i n accordance with an aspect of the invention, there

is provided a porBrbEe $0MRAREt OONTBEJENVERTION
conprising: a first portion including an LSI-nounted
portion; dtsesome poritican odt ldre timarentthen frior ptrovide
portion; and rigidity adjusting nmeans for nmaeking the
secoRdPp&tEPeR RAGELrPgiigi B¢ Vierer stshnashenf Ifscard with
portion, the rigidity being against a bending force 15
exer £8d LS/t RS géFfS%F@CQF%CPESRP&e&eVFE@:'IHhﬂﬁé is free

port?géﬁoﬁkgéégggiSfd%%gcisgwg%gnaWQGQ?g?%gnagéggﬁé%ce is

exer eviCe fromthe outsi

port k@R that JRashkowelikkgidity than the first
portion including the LSI-nmounted portion is greatly

20 bent, trhenebyipr ehenbbiecthe i heloRAahiceN Wfit®Man aspect

being greatly bent. Thus, even if the portable

el ecbifothe ideentcéons heetre tikepkSkidedpmopectadler om

br eakage. _
electronic device comprising: a first portion including
an LSI-mounted portion; a second portion other than the
first portion; and rigidity adjusting means for making
the second portion have rigidity lower than the first
portion, the rigidity being against a bending force
exerted on the portable electronic device.

In the portable electronic device, when a bending
force is exerted on the device from the outside, thé
second portion that has lower rigidity than the first
portion including the LSI-mounted portion is greatly
bent, thereby preventing the first portion'from being
greatly bent. Thus, even if the portable electronic
device is bent, the LSI is protected from breakage.

In accordance with another aspect of the
invention, there is provided a portable electronic
device comprising: a front cover including a first

portion, a second portion other than the first portion,

and rigidity adjusting means for making the second -
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I n accordance with another aspect of the invention,
there is provided a portable electronic 25 device
conprising: a front cover including a first portion,

a second portion other than the first portion, and
rigidity adjusting neans for making the second - 3
portion have rigidity |lower than the first portion,

the first portion including an LSI-nounted portion,

the rigidity being against a bending force exerted on

t he e elec [ [ u [ L ddl

5 paper CReet e and A B Aa R Bor Fron AR Chr B it heo

f r ontt HeoVEIr sANGbdrta ol ddlce upaper ashestsmatinesg gbdeion,
In the above portable el ectronic device, when a

bendittg frorgdeliity &ednigedganntheapbehdlbhg €becer erected on
device fromthe outside, the second portion that has '
10 | dker Rorgiadpleey etliggis rORG of degtcpor i gﬂquirﬁértgm A§ nhddle

LSl -mount ed portion is greatly bent, there
or eV IRHSTG 1€ 'y Snoar PLOR LPEoRPESEAR yPéSPI Bipdnthe

Thus eyen if thedp %tablg Iectronlc deﬁ'cgt'one Dt e

the L i's “Prot &cCed Fr Om gﬁgagaﬁgr =iidq si'nce
the first b HQ QRN ﬁ)tol}ttaIEQLeLéllec rbRgat ng%gse&zhteﬁ

the binding portion than the second portion, grea

bendiangesidiess fdreef Ukt Beerpeavent edef poPQBLHI E188tkBnic
the first portion. Additional objects and advant ages

of t kieviimeerfirioon th20 owitlslidee sék Berbhdi pothéon that has

description which foll ows, and
lower rigidity than the first portion including the
LSI-mounted portion is greatly bent, thereby preventing
the first portion from being greatly bent. Thus, even
if the portable electronic device is bent, the LSI'is
protected from breakage. Further, since the firét
portion with the LSI is located closer to the binding
portion than the second portion, great bending stress
is further prevented from occurring in the first
portion.

Additional objects and advantages of the invention

will be set forth in the description which follows, and
"in part will be obvious from the description, or may be
leaned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
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in part wll be obvious fromthe description, or may
be |eaned by practice of the invention. The objects
and advantages of the invention may be realized and
obt ai ned by neans of the instrunentalities and .25
conmbi nations particularly pointed out hereinafter.

BRI EF DESCRI PTI ON OF THE SEVERAL4VI EWS OF THE DRAW NG
The acconpanyi ng draw ngs, which are incorporated 4
in and constitute a part of the specification,

i1 usid adred adoresbodivend frd her | tvenddo £ @Kt ion,
together wth the general description given above and

t he idetwdt ek elescrenidodimentt tde erdbadiventigi vethd together
bel ow, 5 serve to explain the principles of the

i nvertitgn.theragnarals desehicntdn @il ean \dmye and the
illustrating the structure of a noncontact |1C card

accortfi iy 1 £93F6Pt iR e %‘l‘bctcﬁé“qprﬁ/éﬁt‘i%h below,

FIG 2 is t | f th 10 FI G
3 F|SéfV3eacseec>&*18§v&af%|tiv denol e IS cang of 0. HQ

S S L S ot g LT, o
a pl ait Micewird |cLEtJ AHdrwbranitherc qd fidciomPftd e first
ICcard of FIG 1; FIG 6 is a schematic plan view

il usetnrl:aidnrm@rtme:f sthreicitnrentafore; noncontact | C card
according to a second

FIG. 2 is a sectional view of the IC card of
FIG. 1;

FIG. 3 is a view illustrating a bent state of
the IC card of FIG. 1;

FIG. 4 is a plan view illustrating a modification
of the IC card of FIG. 1;

FIG. 5 is a plan view illustrating another
modification of the IC card of FIG. 1;

FIG. 6 is a schematic plan view illustrating the
structure of a noncontact IC card according to'a second
embodiment of the invention;

FIG. 7 is a sectional view of the IC card of
FIG. 6;

FIG. 8 is a view illustrating a bent state of
the IC card of FIG. 6;

FIG. 9 is a schematic view illustrating the
application of the IC card of FIG. 6 to a bankbook;

FIG. 10 is a view illustrating a bent state of

the bankbook of FIG. 9;
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enmbodi nent of the invention; 20 FIG 7 is a sectional
view of the ICcard of FIG 6; FIG 8 is a view
illustrating a bent state of the IC card of FIG 6;
FIG 9 is a schematic viewillustrating the 25
application of the IC card of FIG 6 to a bankbook;
FIG 10 is a viewillustrating a bent state of the
bankbook of FIG 9; - 5 FIG 11 is a schematic view
illustrating a nodification of the bankbook in which

slits are ppgovided af diddmrent JdiberiMalse HiGngla is

a schematic view illustrating another 5 nodification

of t he>diamikdaolod o MWHeEh tsinkb®odf indiwhfiehertl iwsdtahe

are provided; FIG 13 is a schematic view illustrating

yet ramotinkrd reodidi ffatdeort ditelrealankbook in which

slits of different lengths are provided; 10 FIG 14

is a schen®tGc 14 &b ia |9FemaG sy vareot Herl Ustgditincatanather

L s

e el MBS e cas Lo wen s

INVENTION 1G5, 13 is a schematic view illustrating yet
another modification of the baﬁkbook in which slits of
different lengths are provided}

FIG. 14 is a schematic view 1llustrating another
modification of the bankbook in which slits are
provided around an LSI; and

FIG. 15 is a sectional view illustrating
a modification of the body of the IC.card in which
the thickness is varied.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention will be described in
detail with reference to the accompanying drawings.

FIG. 1 is a schematic plan view illustrating
the structure of a contact type IC card 1 (portable
electronic device) (hereinafter referred to simply as
"the IC card 1") according to a first embodiment of
the invention. FIG. 2 is a sectional view taken along
line II-II of FIG. 1, and FIG. 3 is a view useful in
explaining the behavior of the IC card 1 assumed when

bending stress occurs in the IC card 1. To clarify

FIG. 3, the internal structure of the IC card 1 is not
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Enbodi ments of the invention will be described in

detail with reference to the acconpanyi ng draw ngs.

FIG 1 is a schematic plan viewillustrating 20 the
structure of a contact type IC card 1 (portable

el ectronic device) (hereinafter referred to sinply as

"the 1C card 1") according to_a §irst enbodi nent of

the invention. FIG 2 is a sectional view taken al ong

line I'l-11 of FIG 1, and FIG 3 is a view useful in

25 exgd @i e ddvey behavior of the IC card 1 assuned

when bending stress occurs in the ICcard 1. To

clarify Frite 8¢ ¢dhedi htesmadisds uctaed afodhes |fomard of a
1is not 6 - shown therein. The IC card 1 conprises a

car d terlysi&dorhedefe sshaatp Shawt It toor ehelvdett stapked on
bottom sheet 6 stacked on each other and having the _
sanme %ﬁ% %ﬁﬂj‘f Ad ‘oM stése 5aie |6 3fod @ BSoTREMPrises

sheet s aﬁl_tlac tq each ﬁgr b

thernﬂf ‘ﬂﬁl%rﬁgy a t'Vseoz %1@ acr&%/r‘fgrtf‘:hed

of th:% b@c%e ecé]rlﬂéch% ]f%ihﬂil(}w rtri% ive

(mounti ng portlo‘?% attachi ng]i 9 b%da f‘o )

ther efqe | Sod OTdB¢hd i & A G HY RIS ETHBLE RO I QurRied.he

card body 8. The hollow portion 12 i's fornmed by

cutting the lcarIbwasyrBidm ora trieurdtoing heett idbrs)i divr so

that it substantially extends through the core sheet

4 ancetiachainpttien ITheodw e nddwherddin siff iScamhdd ithe

hol | ow portion 12 by an
predetermined portion of the card body 8. The hollow
portion 12 is formed by cutting the card body 8 from
the top sheet 2 side, so that it substantially extends
through the core sheet 4 and has a bottom. The IC
module 10 is fixed in the hollow portion 12 by an
adhesive.

The IC module 10 comprises a base plate 13 having
an external connection terminal 11 exposed at the
surface of the card body 8, and an LSI 15 molded on
the lower surface of the base plate 13. The LSI 15
is connected to the external connection terminal 11.
The LSI 15 is connected to a card-processing machine
(not shown) via the external connection terminal 11 for
transmitting and receiving various data items.

The core sheet 4 has a plurality of holes 14
functioning as rigidity adjusting means. The holes 14

are provided in the portion (second portion) of the

card body 8 other than the portion (first portion)
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15 adhesive. The 1 C nodule 10 conprises a base plate
13 having an external connection termnal 11 exposed
at the surface of the card body 8, and an LSI 15

nol ded on the | ower surface of the base plate 13. The
LSI 15 20 is connected to the external connection
termnal 11. The LSI 15 is conngcted to a

card- processi ng nachine (not shown) via the externa
connection termnal 11 for transmtting and receiving

var i ossogted acHd el 1 Fhe e ersheet 4hag i Pludrld  khe

of holes 14 25 functioning as rigidity adjusting

nmeanshoIllde hblase Wbcated proadadt iiond e porildmorthe rigidity
(second portion) of the card body 8 other than the

porti®h gHe rsrcpot tpomion agminwatd thee beoldiow ot tihen.card
12. In other words, the holes 14 are |ocated at

posi tRhHs &itlswiiade thRwed itdn yrhadt athéhee ddrid thhrantden -
i nst_the bendi ft d dy 8 i de, |
Chan V9 SHTHE Tiot (0 (LS5 i 2 pRETH Rl
th £5 (Wels} i.ti t '
be(re}dirk% stlgoggsgragcccur :éhle(rjrﬁne h%%%lté{aq??cf?esﬁ n:)cg%]ur\rlgg%% the IC

St r esga @CCUN Salinbdthed Gomdly &ckQird 6¢eityRd 1) ddfile 10
hol | ow portion 12. Although in this enbodi nent, the

hol esrelek ikedarien ftorered lardw dordiles dor.e sheet 4, the

shape, the nunber, the depth, etc., of the holes 14

may be setAl@rdigh ain | yhidFamedimsng;, tte holless 14 nmay

be fcgggn¥ormed only in the core sheet 4, the shape, the
number, the depth, etc., of the holes 14 may be set
arbitrarily. For example, the holes 14 may be formed
in the top sheet 2 or bottom sheet 6 except for the
peripheral portion of the IC module 10.

The above will be described in more detail. When
the card body é is bent as shown in FIG. 3, bending
stress occurs in the entire card body 8. At this time,
the portion of the card body near the IC module 10,
in which no holes 14 are formed, is not easily bent,
while the portion in which the holes 14 are formed are
greatly bent. Thus, when bending stress occurs in the
IC éard-l, the portion away from the IC module 10 is
greatly bent, which prevents.significant bending stress
from occurring in the IC module 10,'i.e., prevents the
IC module 10 from being broken because of the bending

of the LSI 15. It is a matter of course that the

rigidity adjusting means sufficiently reduces the
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in the top sheet 2 or bottom sheet 6 except for the
peri pheral portion of the |IC nodule 10. 15 The above
will be described in nore detail. Wien the card body
8 is bent as shown in FIG 3, bending stress occurs
in the entire card body 8. At this time, the portion
of the card body near the |IC podul e_10, in which no
holes 14.are forned, is not easily bent, 20 while the
portion in which the holes 14 are forned are greatly

bent . r {Tdwis; t yeh QRPN S &85 LA dHe HA 1L g%elrtq.on

1, the porti'on away fromthe 1Cnodule 10 is great

bent , 1 whi edngeuenis Sianidf ca dendidiy rdadreshe mquow
occurring inthe IC nodule 10, i.e., prevents the 25

| C nuhsttel dr) ¥2 omrbel g thrafk en deebausiorofin hebenidiing ty of
of the LSI 15. It is a matter of course that the

ri gi ity GEURIG heits uftitie irgmvis icsd gfe s hehdiol 1@w

r|g|d| of t e portion away fromthe hollow portion
91% " that of the portion near the hol | ow

t 12 f th
E’ﬁé eord bodyﬁé a%égv@ Aol Od0 S d it
port iy ikt md tqb@/%\edﬁﬁé:rﬁo%rfn{erostofe%%d'h%q@s 14

the rigidity ajustlng means 1s formed of the holes
14  proosidid iim the core seeit 4. HoweMeler,t RihS s"B@R%s may

may be forned of slits 16 or 17 shown in FIG 4 or 5,

whi ctrelCcamedoradvisded s & ke dor eshshweetind FAGoudd orthé, which

ICIH§¥£(;rovided in the core sheet 4 around the IC module
10. As can be seen from FIG. 5, the slits may be
curved to surround the IC module 10. Further, as shown
in FIG. 5, slits 18 may be provided in the portion of
the card body 8 remote from the.IC'module 10;- The
slits 16, 17 and 18 may be filled with a resin having
an elasticity modulus lower than the core sheet 4.

Referring then to FIGS. 6 to 8, a description

will be given of a noncontact IC card 20 (portable
electronic device) (hereinafter referred to simply as
"the IC card 20") according to a second embodiment of
the invention. FIG. 6 is a plan view illustrating
the IC card 20 from which the top sheet 2 is removed.
FIG. 7 is a sectional view of the IC card 20. FIG. 8
illustrates a state in which the IC card 20 is bent.
For clarifying the structure of the IC card 20, in

FIG. 6, a coil antenna 22 and LSI 15 provided on an

antenna sheet 24 below the core sheet 4 are denoted by



10

15

20

25

10. As can be seen fromFIG 5, the slits may be
curved to surround the I C nodule 10. Further, as shown
in FIG 5, slits 18 nay be provided in the portion of
the card body 8 renmote fromthe I C nodule 10. The 15
slits 16, 17 and 18 may be filled with a resin having
an elasticity nodulus |ower thangthe core sheet 4.
Referring then to FIGS. 6 to 8, a description will be
gi ven of a noncontact 1C card 20 (portable electronic .

devi cele (herad nafdey. refierdifd 4 HIMIbRBimed? " the ddeural
card 20") according to a second enbodi nent of t'he

i nverndiamentd GinGilar aaplatoad evf idHausta alddeg 1 idfe e first
card 20 fromwhich the top sheet 2 is renoved. FIG 7

i s a sexediomt vdmay dfnated |0y canmk 2porfdi®g &eference
illustrates a state in which the IC card 20 is bent.

25 Fd?u%ff%ﬁ’]'rs’rfyi%ﬁjj tTHe dgtaiches desfeript jao ouirld 2@ giyen

FI G ngg antenna 22 and LSI 15 provi ded on an

ant en t 24 below the core sheet 4 are denoted by

9 the sol.hgeli@eg A%q? q;:]g) t
structural el enents s og]t ose ogf mekﬂeétl 8 aPrrqOVlded
of theidd refe @nbodid®HnAre denpted Bscory, esgq)l@dlﬂg 15 is
reference nunerals, and no detailed description wll
be gla/csm&léd]e:rcedhe BredtC xan; X ilasHike ameNrétenna
sheet 24 provided wth the coil antenna 22 and the .
LSl 1Hheethe?4 Sis kBllieredht twcinagl & didthenegieathe®st byto the
flip chip. The antenna
core sheet 4 provided with the holes 14. Also in the
second embodiment, the mounting position of the LSI 15
on the antenna sheet 24, the positions, the number,
shape, etc., of the holes 14 in the core sheet 4 are
designed so as not to locate the holes 14 in the
portion of the core sheet 4 that overlaps the LSI 15.
The holes 14 of the core sheet 4 are filled with
a resin material that has a lower rigidity than the
material of the core sheet 4. The top sheet 2 is
adhered by a hot-melt adhesive to the surface of
the core sheet 4 remote from the antenna sheet 24.
Further, the bottom sheet 6 is adhered by a hot-melt
adhesive to the éntenna sheet 24. When, for example,
the IC card 20 is positioned near the radio antenna
of a card—processing machine (not shown), power is
supplied to the LSI 15 via the coil antenna 22, whereby

the IC card operates.

As described above, also in the second embodiment,
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sheet 24 is adhered, using a hot-nelt sheet, to the 10
core sheet 4 provided with the holes 14. Also in the
second enbodi ment, the nounting position of the LSI 15
on the antenna sheet 24, the positions, the nunber,
.shape, etc., of the holes 14 in the core sheet 4 are
desi gned so as not to |ocate_thggholes 14 in the 15
portion of the core sheet 4 that overlaps the LSl 15.
The holes 14 of the core sheet 4 are filled with a

resi nci@tesies thain hase acd.winddgididorddals theyidity
material of the coré sheet 4. The top sheet 2 is

adheradh byt indhateared tasadhresine tirdthenmodiacnof W0ich

the core sheet 4 renpte fromthe antenna sheet 24.

Fur t Herevertes Bt irgm sthieess 6£1am ety i Hdte AL 15 when
adhesi ve to the antenna sheet 24. \Wen, for exanple,

the 1'@%¢akd &F4 sz%dsﬁ th?%}FecPSr]esdTOth}welr]’ o a8met_rh?af by
R R R I R
V\here&ye ILJBE_LI{ %é:%ﬂ%p ﬁ?lee% 1@?1%%5%51%1@ laép a lower

also 1n the secon nent oles

the coreishetehs e ase ' Gidoe radl Ust idie re%%s s@r%et 4
in the first enbodi ment, which prevents being stress

f r omaefiirrigHen ndﬂsesLSI4,15;hme§fortdwecHeCL€e?§1du Adhterial
bent as shown in FIG 8, thereby 5 protecting the LSI

15 f rdgarredkadgecraNste te e idiatit it e reediemuatesniiated.
filled in the holes 14 has a | ower

Referring to FIGS. 9 and 10, a description will
be given of a modification of the noncontact IC card 20
of the second embodiment. FIG. 9 shows the internal
structure of the front cover 32 of a bankbook as a
portable electronic device 6f the invention, while
FIG. 10 shows a state in which the bankbook 30 is bent.
In this modification, structural eleﬁents similar to
those of the noncontact IC card 20 of the second
embodiment are denoted by corresponding reference
numerals, and no detailed description will be given
thereof.

The bankbook 30 comprises the front cover 32
having substantially the same structure as the
honcontact IC card 20, a plurality of middle paper
sheets 34, -and a binding portion 36 located at one end
of the bankbook and binding the cover 32 and sheets 34.
In the bankbook 30, the antenna sheet 24 with the coil

antenna 22 and the LSI 15 are used as a noncontact tag
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rigidity than that of the material of the core sheet 4
defining the holes 14, therefore the resin nateri al
does not increase the rigidity nore than required. 10
Referring to FIGS. 9 and 10, a description will be
given of a nodification of the noncontact IC card 20
of the second enbodinment. FIG 9;shqows the interna
structure of the front cover 32 of a bankbook as a
portabl e el ectronic device of the invention, while 15

FI G 24 Shiyeade S A] &) MU AN dR Dakbogk, 3 dtte of this

bent. In this nodification, structural el énents
simlatriotutdosehai ddredironcoiiesd ddeuea dn2@hef eitd re
second enbodi ment are denoted by correspondi ng

r ef ertereiooqiunit altshe ail nicd diet aidcek e rfino drewikage by
be given 20 thereof. The bankbook 30 conprises the
fronttROVER ISP Lhadhaly semitams A19idiky sgligisting means
structure as the noncontact 1C card 20, a plurality

of m At SPpery R s 34, and a binding portion 36

| ocat ed atIr(Pn;%]xe{]dc J‘gazrto,f %ﬁ‘nfi Eﬁ?{iﬁfé{%ataﬁ(nodrég.i,sn?«:ihh%g:atch:eerized

cover 32 and ‘Sheets 00

ant enfia gheeted vt h g4 he cQidat antanna 32 ard Jhe tiSh

15 are used as a noncontact tag - 11 and enbedded in
the frent wovesidZindBypordide 3F dhithe Frdmdt Wokre ’MBEN as

bendi ng stress occurs in the entire bankbook 30, the
LSl 1$hown pirotElsi e® f r dfenbrleakage MBI tlife isolpevidied at a
that. serves as rigidity adjusting nmeans
position near the binding portion 36 of the front cover
32 that is hard to bend when the bankbook 30 is opened.
As a result, when the bankbook 30 is bent, the bending
force is not easily transmitted to the LSI 15, thereby
_more reliably protecting the LSI 15 from breakage.
Further, in the modification, no_holes 14 are
formed in the portion of the core sheet 4 close to.
the binding portion 36 so as to balance the rigidity of
the front cover 32 when the front cover 32 is turned.
In the modification, the holes 14'are formed as
rigidity adjusting means in the front cover 32 of the
bankbook 30. However, a plurality of slits may Ee
formed in the core sheet 4 of the front cover 32 as
shown in FIGS. 11 to 14. |
The bankbook shown in FIG. 11 is provided with
a plurality of slité 41 are extended over the entire

length of the front cover 32 and arranged at different

intervals so that the further from the binding portion
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5 and greatly bends. In particular, this nodification
is characterized in that the LSl 15 is |located at a
bi ased position near the binding portion 36 of the
front cover 32 as shown in FIG 9. Nanely, the LSI 15
I's provided at a 10 position near the binding portion
36 of .the front cover 32 that s hard to bend when

t he bankbook 30 is opened. As a result, when the
bankbook 30 is bent, the bending force is not easily

transp tthed ha ct he Eéba%%d t hereby r Ree ekl aBk¥rval
protecting the LSI 15 fron1breakage 15 Further, in

the nodirbbeaticon,. nTHeObas kbbok ehokver TRd FTG.t he is
portion of the core sheet 4 close to the binding

por t pewvdslesb wisht @ paluarde tiyhefr isgiidist yi2oko thatf toet
cover_ 32 when the front cover 32 is turned. In the
nodi ffiigatiedn £ rore thel &4 ngddngr oréimed 3&s the silditdilsy

dj the f t 32 th bankbook
SR s 1 e L et g2 8L e B

h h f 3 h
e ST A oAb S0 P S0 SR
provisgednWithh p125 a3pkur alisky dely fhiths & 4élﬁ&gl§{ge%%e%lits

over the entire |length of the front cov
ar r ange@oat hdicf aeemtirtheireirvaks tse bhatihke cbttiber 36 the

fromthe binding portion - 12 36 the slit is |ocated,

t he BaumomerlbhatedLemhallom@ememebmeent.Thénbam&b@a&e, by

shown in FIG 12 is
virtue of the arrangement of the slits, the rigidity of
the front cover 32 is made higher at and around the LSI
15 so that great bending stress does not occur in the
LST 15. |

Furthermore, in the bankbook shown in FIG. 14, a

plurality of slits 44 having the same width and length
~over the entire length of the front cover 32 are formed
at regqular intervals, and two slits 45 extending in the
width direction are formed. The slits 44 reduce the
rigidity of the portion of_the front cover 32 other
than the portion in which the LSI 15 is provided.
In contrast, the two slits 45 are formed around the
mounting portion of the LSI 15 so as not to transmit
a bending force to the LSI 15. The slits 41 to 45
shown in FIGS. 11 to 14 may also be filled with a resin
having an elasticity modulus lower than the core

sheet 4.

As described above, in the invention, the second
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provided with a plurality of slits 42 so that the
further fromthe binding portion 36 the slit is 5

| ocated, the wider the width the slit has over the
entire length of the front cover 32. The bankbook
shown in FIG 13 is provided with a plurality of slits
43 so that the further fromthe,hinding portion 36 the
slit is located, the longer the slit. In any case, by
10 virtue of the arrangenent of the slits, the

rigi gidstidn diheHd eatrLcower, 32 o'tﬁe'imgﬁalﬂ' gher fﬂ:s@ngortlon
around the LSI 15 so that great bending stress does

not acturhd ddie inlcSudihg Euet herrebented pbetbapkbgokade
shown in FIG 14, a 15 plurality of slits 44 having

t he $@rdamedteh lawgr edgtilkiitovehanheéhenfiret! pogthoot

the front cover 32 are forned at regular intervals,

and ARFQ3 G LY5 @heendi ReNFANBhECTRRdER dkestefonnathe

f or med. The lits 44 reduce the . rigidi of the ,
por t 16F P We B r SRE S67EPI3BOSERBR 26 Qﬁﬁﬁtﬁﬁebe“t which

porthg¢ %I@h%%gdggg %%Ee%% %%o%r %ﬁgglﬁ%un?cgﬁtrf§& 15

t he orme aroun

portu@&aQ%dth% ki ¥3r3@ 839r-R9bnt O téanSH}BtthQGEHénESI 15
force to the LSI 15. The slits 41 to 45 “shown in

FI GS.frbin teehkaney al so be filled with a resin 25

having an el asticity nodulus | ower than the core

sheet 4. Adhedegesiebsd ialyevd ionn isheoitniéntked, tbhehe above-

Seco%%sbr%%ed embodiments, but may be modified in various
way without departing from the scope. Further, various
inventions can be achieved by appropriately combining
the structural elements disclosed in the embodiments.
For example, some may be deleted from the structural
elements discloéed in the embodiments. Furthermore,
structural elements employed in different embodiments -
may be appropriately combined.

For instance, in the above-described embodiments,
the holes 14 or slits serving as rigidity adjusting
means for making the rigidity.of the second portion of
the card body 8 lower than that of.the first portion
are formed in the core sheet 4. However, a plurality
of grooves with bottoms may be formed in the same
region as the above. In addition, as shown in FIG. 15,
the second portion of the core sheet 4 of the card body

8 may be made thinner than the first portion to reduce

the rigidity. 1In particular, it is desirable that the



portion of the card body 8 other than the first

portion of the body including the LSI-nounted portion

is mde to have a lower rigidity than the first

portion. Accordingly, when a bending force is exerted

on the 5 card body 8, the second portion is greatly

bent, which prevents bending stress fromoccurring in

the LSI 15 Ilocated in the first portion, i.e.,

protects the LSI 15 from breakage. The present

i nverddd¥hd pdedidd i athd o dher abovare b deddped that has
enbodi nents, but may be nodified in various way

Wi t haute deiparddtnge fgiah dhees oo tririder ,theat its first

i nventions can be achi eved by appropriately. conbining

t he fufctay Af élharerame diayd ded iedudee wrebodigiehity,. of the
For exanple, sone nmay be deleted fromthe structura

15 elSGEHS RAEAYsed in the enbodi ments. Furt her nore

structural, el ements. enpl oyed in different enbodinents

my be apppflgtpk}?uaq 13 ¢ i‘ﬂ'g%‘?&#‘b%n?%st%hece‘faﬁqﬂ tfchcgy 8 has
a_bOV%TQ%%Crﬂag%}ﬁnqocdgﬂ%mlﬁavet Lh%re%}o]rdé WadddS 1t is
serving as rigidity adjusting 20 means tor naking the

ri gi didorifidrte iseaond Moyitdian, iy ddhe kb Ledy which is

| ower than that of the first portion are forned in

the domnesherdl, £orHewenmerle,a tHauradlidy 10f iy gavBsided in at
with bottons may be formed in the same region as the
abovd.east sid¢ tiayer.as shown in FIG 15, 25 the

second portion of the core sheet 4 of the card body 8
may be made thinner than the first portion to reduce
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the rigidity. In particular, it is desirable that the
14 second portion of the layer of the card body 8

that has the highest rigidity be made thinner than | oypwise

the first portion of the same layer to reduce the
rigidity. of the second portion. 5 Although in the
enbodi nents, the card body 8 -had5 three |ayers, it may
have four or nore layers. It is sufficient if the
rigidity adjusting nmeans, which is formed of, for
exanpl e, the holes 14, WHAProSi dBAIMADAIS:| east one
| ayer. LLOYD WSE 15 WHAT IS CLAIMED IS: 1. A
portabl e el ectronic device conprising: a front cover
including a first portion,_a second 5 portion other
than the firstPpBPEtaRleafbcrt PRt ¢y RHFEsEP T hetng:
for making the second ?orti?n have

EFOB

I gidit %omer d
tEaES}Pe fF‘re rffgﬁ, the ??fg?_apgfg?gnp¥ﬁ o ng Seeon
Pond RoTPLPRSLREE LAy thE FLOLEN LY PN AGRL ISty

bendi R orce exerte por ectro

deViC§dj§s@kH%ﬁﬁ%ﬁ¥gﬁEofjﬁgkfn@aPﬁé SEEeSL S p@PEidn have

bi ndi ng” porti bind the front cover ‘and the
m ddl i pagetyshepts Bhafnensi dersthes et Nok heclig ofirst

cover iS bound with the first
portion including an LSI-mounted portion, the rigidity
being against a bending force exerted on the portable
electronic device;

a plurality of middle paper sheets; and

a binding portion which bind the front cover and
the middle paper sheets at one side;

wherein the front cover is bound with the first
portion located closer to the binding portion than the
second portion.

2. The portable electronic device according to
claim 1, wherein the rigidity adjusting means includes
a plurality of holes formed in the second portion.

3. The portable electronic device according to
claim 2, wherein the holes are filled with a material
lower in rigidity than a material defining the holes.

4. The portable electronic device according to
claim 1, wherein the rigidity adjusting means includes
a plurality of slits formed in the second portion.

5. The portable electronic device according to

claim 4, wherein the slits are located further from the



15 portion | ocated closer to the binding portion than
the second portion. 2. The portable el ectronic device
according to claiml1, wherein the rigidity adjusting
nmeans includes a plurality of holes forned in the
second portion. 20 3. The portable el ectronic device
according to claim2, wherein tlee holes are filled
with a material lower inrigidity than a materia
defining the holes. 4. The portable electronic device
accordinging peteiomlthahetled nLlehrensumtiek tyordierst i ng
means includes 25 a plurality of slits forned in the
second por 6i onThs. pFheabbet abtet edrie réev tCceedfeerding to
according to claim4, wherein the slits are |ocated

furt hetaiRoin t RS ERBYDERE SEecond gPO BT 1R ks pdhiiepr than the

th he LSI - t ed Th tabl

el ct FORFE BRRFLER actBRct g eBroata I 1+ arer & the

secongFﬁggélgﬁ %% anner than the first portion, and
2

is incC rigidity 5 adjusting neans.
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