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; e3eXUs$: ND6zT?H7 TITLE OF THE | NVENTI ON PORTABLE
ELECTRONI C DEVI CE BACKGROUND OF THE | NVENTI ON Th
present invention relates to a portable 5 eIectr%”MMl lwmmn
device, such as an IC card with an LSI,

LSI -attached panphlet, etc. Noncontact I1C cards, in

whi ch the contact of an IC nodule fitted in a ho

defi ned between a card body -andlan-antenna contai wm"’""m"m"””"”m
in the body is connected by 10 a conductive el ast

menber, are well known as IC cards (see, for exanpl e, *G00002*
Jpn. Pat. Appln. KOKAILTREbIOFC&HE M NNENTZQMNL- 175837) .

When a bending force is exerted on such an IC card

f r oPORT&BAIR 118 TRONL & AMIGiE ve el astic nmenber is

deforned to prevent the connection state of 15 the

antenna and t he | GHoEeR@UN P opf bEAgIHEENBEed by t he
deformati on of the card. As a result, the connection

state t herEbRRENE sLHE Mt e hetP St ¢St tdripeytable

Ho . Wh bendi f [ ted . the |
FoveNere S 080 ng Lot es 1 srerted anthe Gy,
, Lt o ti | o th
vor by ey bereken, da partieular, n the
fitted i gy dole,orfedd fud hey capd; Dpdy DY-GRLL0Ge an 1
| e e e

When a bending force 1s exert on 't card, 't

degreenofe Bendieg W 1d e dighemad Bd,aPud-4 18 vody

hol e than 25 the other portion, therefore the portion
at  and arpuittdrey hadrec addq bign nucdh pade def @mpsetdanoy
the other portion. As a result, great bendi ng stress
Wi | la eesittuctive? elidstie ndapsdul £re BRI EF IWAMARYs OFC cards
THE INVENTION It is an object of the invention to
pr ovistes ,a fmor teatdng a2 ecIproni RatdeVAmeln sUKOKAB Rubl{zation
card with ~

No. 2001-175837). When a bending force is exerted on

*159159*

such an IC card from the outside, the conductive elastic
member is deformed to prevent the 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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5 an LSI, an LSI-attached panphlet, etc., which is
free from breakage of the LSI even when a bendi ng
force is exerted on the device. To attain the object,

i n accordance with an aspect of the invention, there
Is provided a portable 10 el ectronic device
conprising: a first portion including an LSI-nounted
portion; a second portion other2than the first

portion; and rigidity adjusting neans for nmaking the
second portion have rigidity |lower than the first

por tiirorhd e migdudidy bei ng agai nst a bending force 15
exerted on the portable electronic device. In the
portabl e el ect r oBRI EdeBUCMARMEY THEMNVENTIONE iS
exerted on the device fromthe outside, the second
portion tHatishas |dwkectigf dity tiaenthenftosprpuiteon
i ncluding the LSI-nounted portion is greatly 20 bent,

t herfe P PFradddents Ifr TN 9 raqviges t | 9rch ran dei Hg card with
greatly bent. Thus, even if the portable electronic

devid®e L& héft L3 igchad pratdet e 96 brekalyels| free
accaor dance wi.th ano r aspect of the invention, there .,
is piré’\ﬂ aal‘arﬁﬁ' toaftbﬂg“eel rOMTE WEelyedjkending force is

CONMRYJ S1N9 é%fgcwndéyygg including a first portion, a
second portion 6F%er {'han' t he first portion, and

rigidity gdjustdfig eans, QgtnH%ﬁn%cé$§d§§88n9'th'a§ aspect
portion have rigidity |ower than the first por%!on,

the Ji rgfe POId AN dAICI U NG A $=lo TRt £dPPE L 08,

the rigidity being against a bending force exerted on

t he pardaiirel el sk @i CorfleM $8iga Pl L adt tyopf i ohddheluding
5 paper sheets; and a binding portion which bind the

fronin a/Bimanttddepdtt thihre; papescsheepSralonetsédethan the
In the above portable el ectronic device, when a

bendiings f graaet in exand edi pidtthe it ebl eg ehesgh s ofibe making
device fromthe outside, the second portion that has

10 |dversedgidingritiam hawe frigidpoy t lovnet nthami biget fgrst
LSI -nounted portion is greatly bent, thereby

pr e\RtE IR 4 H G i # 31 Pty i omliF oxa e 3y yrieandingehprce
Thus, even if the portable electronic device is bent,

t he LHTGeY RHtER RPFrIm Dretkeyeon Furddetcesince the
first 15 portion mﬁth?%he.tSI IS located closer to thed.
bi ndi ng_ pdt 160 RAEFRHE SECOECORbT  FORL Gt edfeBefdPRGing
S.t r efos’rcleS jfé’lretyeerrtéjé eé’flenéheéj éerxpj{%eoci‘::ycgnrll {llge ! guit_glede, the
first portion:
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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Addi ti onal objects and advantages of the invention 20

W ll be set forth in the description which foll ows,

and in part will be obvious fromthe description, or

may be | eaned by practice of the invention. The

obj ects and advantages of the invention may be

realized and obtai ned by neans of the

instrunmentalities and 25 conbi natioens particularly

poi nted out hereinafter. BRI EF DESCRI PTI ON OF THE
SEVERAL VI EWs OF THE DRAW NG The acconpanyi ng

dr ayd¥as.onMHLhe af €y 1 HCOF Pdvd €0t han #he i PiA®E portion,
constitute a part of the specification, illustrate an
enbadiarehitr sf ddret idrveimd g iendan agel hesuntéd pdetion,
general description given above and the detail ed
desdihieptrigni dift  Heelenb o aemdt (i Viesndishgowiobcseexverted on
expl ain the principles of the invention. FIG 1 is a
schémg ire il it rarste ad¢\thc<t hea sehwea ity o f amlddle
noncontact | C card according to a first enbodi nent of

t he RARFLIGRT ~°F"I GPP 3 P& i RETF ewﬁocfht%nqic,the

f 10 FI G | |
bon gt I 1 e b Rasar w%?t%a%é” P sive:
viewillustr Hg@g%gnd i fi 1|onlof the, r n
FIG 1; 1 L% ol ??‘fﬁ%?%%t?%‘é %ﬁbt%?

d
EIERER RN ey L b
noncRitaed 4ok aik mﬁa&g 1% asé@&@@dp@f@% ”ﬁ%t Oxflas

the invention; 20 FIG 7 is a sectional view of the

car dlcmeflﬁgﬁilﬁ} Ghah itha Fiex |ﬂ>éﬂ§iéx@tirﬁl@l@dﬁ$@tthe
state of the ICcard of FIG 6; FIG 9 is a schenmatic

vi e 14nusiritadd ngo o2 5 eippté el y avewt, thigetébgaptedénting

FIG 6 to a bankbook; FIG 10 is a vieM/iIIustrating a

benttist afiersf wdret bankbwok ldidd Gr&atly bent. Thus, even
if the portable electronic device is bent, the LSI is
protected from breakage. Further, since the first
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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-5 FIG 11 is a schematic viewillustrating a
nodi fication of the bankbook in which slits are
provided at different intervals; FIG 12 is a

schematic view illustrating another 5 nodification of
t he bankbook in which slits of different widths are
provided; FIG 13 is a schematic viewillustrating yet

anot her nodification of the bankboek in which slits of
different lengths are provided; 10 FIG 14 is a

schematic view illustrating another nodification of
t he imaridgo alonst iwhiteh aslgatrt arfe tireowdmhedi fairaaumnicbran
LSI; and FIG 15 is a sectional viewillustrating a

nmodiiflile@ttirent cofany senbissdynesft tdfe Hh@ clarceritniathi cind 5cogether
the thickness is varied. DETAILED DESCRI PTI ON OF THE

| NVENFROS hEnisGdiarent slestc e oy ghitesh aqve band the

descri beq in detail with reference to the acconmpanyi ng

dr avieigs.l o8 @esrhiRty A idndticc SHRaf Vi 193t rgd oiy
20 the _structure af contact type ICcard 1 ortable

el eSO é-‘odéa\?‘ﬁpgL B %&eeif:i{dﬂcéglree?é? etglﬁ oY Tt P A

“"the IC "), ' . first, enbod, t_of

e no B 1) PP AL, & LTS TP Pl cne

i ) ! . . . .
2' netlddth &f o G n%n%a%tGI@ed%gca\a%@P&agiaén%? first

5 expl ai ning the behavior of th

whernpRidineh tStdfe $h O GG ehdibd;he | C card 1. To
clarify FIG 3, the internal structure of the IC card

1 is not FIG. @ ishawsdder@idl vihe & caidl fc coapdi ses
a card body 8 forned of a
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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top sheet 2, core sheet 4 and bottom sheet 6 stacked
on each other and having the sane size, and al so
conprises 5 an I C nodul e 10. The sheets 2, 4 and 6 are
attached to each other by thermal welding or by an
adhesive. The four corners of the card body 8 are
rounded. A hollow portion 12 (nounting portion) for
attaching the IC nodule 10 therkin-is formed in a 10
predeterm ned portion of the card body 8. The holl ow
portion 12 is formed by cutting the card body 8 from
the top HiEet 12 sides schdénatid tvsesi antsatbdyiext &nds
through the core sheet 4 and has a bottom The IC
modwlogl i dag- fdrx exf itthe Hearhiddd@w jporvhorh 121 bys amrd 5
adhesive. The I C nodule 10 conprises a base plate 13
haviP¥g vasiesk tadr bl £ fcotfide tirgre e hal 11 exposed at
the surface of the card body 8, and an LSI 15 nol ded
on the | dwét: sufr fate? of CheA bhs eV pptat L 18t 1Reing| angther

20 i ted to.t ternal, connection ferm nal
11, "HEEHEN Sh i R s Card proceeerngor

i t . iath I ti
or ottt S i e e Tece ving vari ous
data it erpg Thes cl &, shaeln s NS, &Pl U AL Ya 0 1RO} €8
14 25 functioning as rlgldPty adj usti ng neans. The

hol @ ckhed e RIi0M A8 dil) 4 & ROTEd DB SECONPPER T OM £ s of
of the card body 8 other than the portion (first

por tdi@erert 1&g dhe heddogeportion 12. In ot her
words, the holes 14 are |located at positions at which
the rigi di1g. df4 the seccanshpotdi vhewmghl hstttheibhendhogher
of the card body 8 is nmade | ower than that of the

fir stodudritdegniorb dvbrighes e Kot | yn whhiechos kst d4ane e

| ocated at positions at which when bendi ng stress
occlrPvifahenarghran LSk nvsd no stress occurs in
the IC nodule 10 received in the hollow portion 12.

Al t hough F¥f ¢ 3 Ehbddtaehiond hevhow esl 1usapakieg
formed oply in the core sheet 4, the shape, the ,
nunﬁeﬂoc{]lt%lc(fetﬂﬂﬂ <t the dodnelhote 19 ¢agA b serich
arbitrarily. For exanple, the holes 14 may be forned
in (e (5 KR %fzﬁgﬁﬁﬁ 'om sheet 6 except for the

e, PIer o, DOBARF 5 RREckErTm £yt PuFRn RS
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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the card body 8 is bent as shown in FIG 3, bending

stress occurs in the entire card body 8. At this tine,

the portion of the card body near the IC nodule 10, in

whi ch no holes 14 are fornmed, is not easily bent, 20
while the portion in which the holes 14 are forned are
greatly bent. Thus, when bending stress occurs in the
ICcard I, the portion away frofnthe IC nodule 10 is
greatly bent, which prevents significant bending

stress fron1occurr|ng in the IC nodule 10, i.e.,

pr eadrotwan tteer25ir.C nodul e 10 from bei ng broken because

of the bending of the LSI 15. It is a natter of course
that the ”&h@gimtqfalaﬁjhﬁm@rmﬁsaswmcb@@yl& feduedsof a
t he idity of the portion away fromthe

hol I'®% qfo 1 ZOo Lo ‘fcﬁ%d@oi@ﬁom heherl t § opitacked on
near_ the haqll ow ortlon 12, in light of a reduction in

t he SAG A% o é“acvairrw btdbey TS Tt r?éﬂ%%%.%@fﬂprlses

AL ) LR R
Hor r:E%d e%fcl’tl'bq:m é}rb V]f or nEdlrhO(# g he&%e_l_sflve

However S nea

showpd @ﬁﬁc&ﬁré’om@n%%c?gﬁolc%; oé”éjleéjnf%é seen

core sheet 4 around the IC As ca

from Fl Ga Shothes shoisi dmy e MN@%%%@H‘EI@MP%&PG
| C nodul e 10. Further, as shown in FI 5, sl

may she gurivdigleathd md h@cnmré 11000 e Adten Citd dE YA 8in a
renote fromthe I C nodule 10. The 15 slits 16, 17 and
18 medes drintilredt addt isorr esfi tHewiaxd aso®) abt i CTHy hollow
nodul us | ower than the core sheet 4. Referring then to
FI GRomg itan 8.2 & slefsomiqut impn avtitie Wiverewod lody 8 from
noncontact |1C card 20(§portab|e el ectroni c device)
(herfdithdfarershasfters el d® sinpiatasi pevhHeantd by extends
20") accordlng to a second enbodi ment of the
i nvéﬁmw BS 4% sahegﬁtarfl A hag sthelttomy t nehg &€
card 2 mhlc top.sheet. 2 is renpved. FIG 7
is &9 |lSVI edf Ih&he Rd P @oriien gl2 by an
|II%' tgg a state in which the IC card 20 is bent.

or ¢ arlfylng the structure of the I1C card 20 in

Zlntaenﬁé :jheet %ﬂﬁhﬁv ]tz(ﬁ %hgpr%lsgs%%g? Pgé),é’é g:?flaa not aVlng
- aﬁtg%ﬁgydéi|ddﬁﬁ%cﬂfbﬁt%%fﬁi Se g?g%ﬁgﬁ?%fat + 5

structural elenments simlar tot car

of tdhe flddestoerididm @, denaiRd Ly wor rleﬁrwfaéw on
reference numerals, and no detail ed description w |l

be g:lheerlc&dﬂ"l&rL&QfaceThﬁf It asabe2base tiw, anfrennast 15

sheet 24 provided with the coil antenna 22 and the LSI

15. ifkhedmBlecttf®ed co 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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attached to the sheet 24 by flip chip. The antenna

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 nent, the nmounting 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 |locate-the heles 14 in the 15
portion of the core sheet 4 that overlaps the LSI 15.

The holes 14 of the core sheet 4 are filled with a

r esiarovetcerired hdidtovhaso et 1cowelr2 r i girdi dtyhd hamotde, the
mat erial of the core sheet 4. The top sheet 2 is
adh@&cd@ syl 4a dust -nsdatestivdsinas ttol athe aurlateh ofh@Origidity
the core sheet 4 renote fromthe antenna sheet 24.

Fur tHertR & e GrRHeEt B dinsdidred sy anhorf ngre card

adhesi ve taq the antenna sheet 24. \Wen, for, exanple

t he PEYc & ¢ 3 Jo¥i sy At tHe Theli bl aht deatben-

o B RS ARRED R ke £ BRAEL 45 25
wh e . . d i bed ab I
e g SRS ARSI e APRELERE S0SHE, B Bhe

cor g 3heat, 4198IM8 5 %%ﬁ% tac&%ysitrg%ﬁ?@%@éujf@ 10

the first 'enbodi nent, prevents being stress from
oCCWddeNGrdd) itrha HeSIhalia hhesbdtheod Geard 20 is bent as
shown in FIG 8, thereby 5 protecting the LSl 15 from
br eakage.AINdi@udterin tiats tdioseshentpt €nd ahofédl ed in
the holes 14 has a lower rigidity than that of the

mat emiealf cofmdcheordor eirshdet dbefshdatg 4 hethol ©sadd, the
therefore the resin materi al does not increase the

ri girdimthe mortd e pttequtred. dD Red eroley 14 T BGoe Iset
and 10, a description will be given of a nodification
of tA®Iferdontyact HQ@ canZ®E oftheerslersnntd embpdberehvrmed
FIG, 9 shows the internal structure of the front cover
32 off &l aibesst £ ot thfiteorel Sregtort cerapeef @F the
the invention, while 15 FIG 10 shows a state in which
t he AEAHEBSTIE B 1¥hto 151 MG BRI ¥S cHti on,

structur nent s of the non

| imlar. to t t

| C card egfa he s“ésllblz] egﬁ%eosg‘? O$§a+ré Hehot %Igggi 7 fihen
i | . t aj | .

descrhirte wddd B 0 B Og o S T b aor i

COMY, R8s e front, Gavere 32 having antiald Vi N8 time,

sane structure as the noncontact | C card 20, a

pl urdld tabrafi o Al eerRaperShasly b r ank aadifhnge 10,

portion 36 |ocated at one end Z5 of the bankbook and
bi ndimgrHileh cavelo1dd and sheefdrmddd, |15 ther bankpopkoent,

30, the antenna sheet 24 with the coil antenna 22 and

t he witSllel & ey oparseidbrasira whandontreecthdlags 14 dde fowhed are

enbedded in the front cover 32. By virtue of this
greatly bent. Thus, when bending stress occurs in the
IC card 1, 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 1is a matter of course that the

rigidity adjusting means sufficiently reduces the
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structure, when bending stress occurs in the entire
bankbook 30, the LSI 15 is protected from breakage by
the holes 14 that serves as rigidity adjusting nmeans 5
and greatly bends. In particular, this nodification is
characterized in that the LSI 15 is |ocated at a

bi ased position near the binding portion 36 of the

front cover 32 as shown in FHG 89.-Nanely, the LSI 15

is provided at a 10 position near the binding portion

36 of the front cover 32 that is hard to bend when the
banldienld i30; icf apenesbrAisora dawsyl £ xomhelne t el bankbpookion
30 is bent, the bending force is not easily

t ransm tdabamed e Slatl X f ttter gbhyrtnbre medr athg hollow
protecting the LSI 15 from breakage. 15 Further, in

t he prodiifdre atd orin nol Hot ext 1al e@udioipedin ntherigidity of
portion of the core sheet 4 close to the bindin

por tih6h FFE LAY tD Bif are PP TG 2y of *%fh%%f?%%@w
cover 32 mhﬁﬂzthe front cover 32 is turned. In the
nmodifGat9bm% the holes 14 are formed as 20 rigidity

30 Powevdl HE gror e egPErtaf Rt E Rl SuebaingfernoBR.

cor e..sheet, .4 aoép : \% %%?]?g shpwy i .

11 ?gig%ﬁj%ﬁe 5%%%32 S %ﬁﬁ f% %18?5 ﬁ%gvsggg 14

Wt Ry 2y add Wl iy Qirs! dfSedls ar eaond fOHL PYETMERLs may
entire length of the front cover 32 and arranged at

di f friey edrridd esvad 5is9 thadr the dnshhernfrom thesr 5, which
bi ndi ng portion - 12 36 the slit is located, the

nar raxverptdwel ded eiwvathé hes ebeshveen. 4 Theobadkbiooklhestule
in FIG 12 is provided with a plurality of slits 42 so

t hatl@ he Aurddrerbé romen herdmndlGg porthensBbts heagl be

is 5 located, the wider the wdth the slit has over

t he @mved tengehrofind hiehé rbhtmedybe 32. THerbamkboak shown
shown in FIG 13 is provided with a plurality of slits

43 s thet- the $lkthels frarn Pacc P hHiag p@r?%@anBt%ﬁé of
slit is located, the longer the slit. In an¥ﬁcase ?ge

| ;
10 Vit 1 s RO of regmeienfron Ehe 5Fimeduimell.
rigidity of the front cover 32 is e higher at and |
o Ui Thel o1 T AE0 1hat briaa t DG g b r SstStibenaving
not occ i.n. the LSl 15. Furthernpre,,.in the bankbpo
St 1A E e nsy TAERe (FEH T TSP s age narRg
the same widlb.and LeOQtBoOxeEsthe egtireal engbhipt;on
the front cover are fornp at regular !nteryaf ,
and § 0] Shd t§i ¢on ext endhHgcbAcfbe Ve dEhrdi PECILOPL 8F e
formed. The slits 44 reduce the rigidity of the
por té Ddcofot e deenteroviesra2nther 20réhasdthe simply as
portion in which the LSI 15 is provided. In contrast,
the twwe sICtcadd 2a0e) facoeddangund & heetondt émgodiment of
portion of the LSI 15 so as not to transmt a bendi ng
f or ceh¢ olnhentBSHn 15. FThe 6l issadilen dbeshdobhusnriEt GSg
11 to 14 may also be filled with a resin 25 having an
el asthei 1y ooudl 28 fowerwhheh the topeshhaedt24isAsemoved.

descri bed above, in the invention, the second
FIG. 7 is a sectiocnal 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
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- 13 portion of the card body 8 other than the first
portion of the body including the LSI-nounted portion

is made 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 LSl 15 located in the first9portion, i.e.

protects the LSI 15 from breakage. The present

invention is not limted to the above 10 descri bed
enbadiementlsid butnamy ben ot f9eetbrich argrodimgeniay structural
W t hout departing fromthe scope. Further, various .

i nveEkameis caimlel ac Hievidr 3y dpprivpriGtedyd cbndf nilpg first
the structural elenents disclosed in the enbodi nents.

For SSRAMINEN SRS ABRBE U BtRI TSR T St FEee TPRFe

15 el enents di sc|losed. in the epbodi pents. Fu er nor e,

st r Jett % t'E é?ﬁﬁadyje%difrqgo%‘frflf%"rje?ﬁ ‘?éh{){) Treht §°0
nay1:gaqgggopriately conbi ned. For instance, in the
above-descri bed enbodi nents, the holes 14 or slits

serving i gk di i i 0 f kKbpg ;

Tor ity e e KA I TR e gl g EOF 1 ded
| owgfi dhamd hadi Pfaddendd rss poation pse for meghinpghers is
core sheet 4. However, a plurality of grooves with

bot toita dfesd beo fiiarethddr the sanEL Igatiop as the aho¥ena

In addition, as shown in FIG 15, 25 the second

por tstoret0f24 hies caodles isdhgetudind 4 heocanall boslye 8t payo behe
made thinner than the first portion to reduce the

ri gichte . sheetpat tpoutiatedivitls tesimabée 1hat Aheo in the
14 second portion of the layer of the card body 8

t hatsereend ebedesnt r | ghelingubel phdeos ht heerof hbet hel 15
first portion of the sane |ayer to reduce the rigidity

of tHe SR PO i DieeE 24 t oyl Ehenenbblde newpRer,

th d body 8 h th Lt h f

o S S o 198 e i LY T 1, fR e AR SR UL §Mare
dj ti ,_which i d of, f | e, h

ol SR TE 0T oY 1 kS 5k ol Pl &y TAPLE 558

WAT. 1S QLN AFLL S 1. A pord abl gl ech ool devicee: 1.
conprising: a first portion includihg an ~ mount e

portion; f,sec9ndspPitLpn.QLhes thapethesf b8t fi11ed with
portion; and 5 rigidity adjusting nmeans for naking the

secoNdr POIH | R &aV el rih € hys | HWeswéhapi @it r 8han the
portion, the rigidity being agai nst a bending force
exerhgte plal hef porié abdb e esiesét oni C Tieyi €6p 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 antenna 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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2. The portable electronic device according to 10
claiml1l, wherein the rigidity adjusting neans incl udes
a plurality of holes formed in the second portion. 3.
The portable el ectronic device according to claim 2,
wherein the holes are filled with a material lower in
rigidity than a material defining the holes. 15 4. The
portabl e el ectronic device accdrding to claiml,
wherein the rigidity adjusting neans includes a
plurality of slits fornmed in the second portion. 5.
The tpher treddless dldecitr difiee aend cehastcot dbewgvé casl algidity
wherein the second portion is thinner than the 20

fir stdjpertiingn meane iss iirclUdedfirst hembodinkntly, which
adj usting neans. 6. A portable electronic device
conpliesiang:s PFINBtS PRI ohirehcr e gl g 1S theuhtEdlS when
portion, the first portion being included in a card

body Fortted @S otV & IRFHt i1y Tt aykr sf L& steonereby

Do 0y Rk SEL] ot PO i g W D
# | o y achts t

RN e e R R T M L

force @& a”{}gdce}fge]}:té}?atpocff able Blect {oni Gr dayl lcgoré(sgheet 4

The port el Fronlc.dev!ce according to clarmé6,
V\herd%ﬂdihﬁ% rdyl did Ve 2] St - SESRS 4 RE] M?J?I’tl ﬁrgaterial

plurality of holes formed in at |east one o
| ay efcse Dindthel rearsh o dyhangh § 1@ tiplado i & then ses@hdred.

portion. 10 8. The portable el ectronic device
accordi ngRéectmgn 7o MW@ ei i 4he ho) es deectibtédn will
with a material lower in rigidity than a material of
sai daatgleerstobhme mcagde_ﬁi_cation 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 df the invention, while
FIG. 10 shows a state in which the bankbook 30 is bent.
In this modification, structural elements 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
" noncontact 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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9. The portable electronic device according to 15

claim6, wherein the rigidity adjusting neans incl udes

a plurality of slits formed in at |east one of the

| ayers of the card body and included in the second

portion. 10. The portable el ectronic device according

to 20 claim9, wherein the slits extend over an entire

| ength of the card body. 11.- THe portable electronic

devi ce according to claim9, wherein the slits

surround the LSI-nounted portion. 25 12. The portable

el e aad el ractor di nont ccovar 3B, whereinttdeof this

second portion is thinner than the first portion, and

i s igfctusierre n iR rbepdling stredy oeejustimgtheadstire

13. The portable el ectronic device according to claim

12, RAERAGK tHY serief bokl i bh RiFrtedlecd i Feemporesbage by

are included in one of the |ayers, of the card 5 body
%rﬂg“stt FGiFEYES 135 W Heitan 2ABRREIPONIRENS

devi ce, conpr.isi ng: front cover including a first
portalrb%gra %tejsc’b:}gerb%lsrti on other than the first

tion N, . , Ki h .
econd port i Bn Have 4o iFG T5e P RgRc R P e pgferized

por tionndihefd rsdr pos ti om dacl ugi ng an, Lals Jopnt ed; on

portion, the rigidity being against a bending force
exerd&d athd hei el erel ectzonbe deyi eeond PAWERl 82 Yas
of m ddl e paper sheets; and 15 a binding portion which

bi ndsHdwn fioEICOVRr anhéhe, nilldl Espaperisheedtsiaéd at a
one side. 15. The portable el ectronic device according

to gasimilet; wéeer eihe thiendirontpcovesn i 36 bofinthav f hotbiecover

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 be
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 slits 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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first portion |l ocated closer to the binding portion 20
than the second portion. 16. The portable electronic
devi ce according to claim 15, wherein the rigidity

adj usting neans includes a plurality of holes forned
in the second portion. 17. The portable electronic
devi ce according to 25 claim 16, wherein the holes are
filled with a material lower-inXigidity than a
material defining the holes. 18. The portable

el ectroni c device according to - 18 claim1l5,

wher3d rthehes Iriitgiidi tho @) est | thige eansowdc! tidesiaterval
plurality of slits fornmed in the second portion. 19.
The Yenedisitevasdrect rlBre doatekk @ek aslvovni g FHGcl B2 ni 48,

5 the bindi 20. claim15, the first adjusting wherein
t he PAGWisled oviitde at el yuatier ¢F otd Figs pot t $onthatnthae
LSI-nDunted ortion. The portable electronic device
acc KRvertdi Gind SEEOIE Pl i Oh TS 1wl hhets

tha%%"”'oﬁ:gt i '”%‘dvfiagdé&? Wk L et SR Nehn
a]caﬁ‘*ﬂ?ﬂceiﬁcaﬁm R EE %%%%2] Bereireirg

a]C%%xsnl r%]c(fca 3?&3 roﬁl& d ?Ca]pl ra lt]cachllts

] gg]ﬁ}éﬁ]%@%ﬁ@]ﬁ?ﬂ%ﬁaﬂ% cal&arlm]m] C&Lf@l&ﬁ] §8 the

; Al RBks) s sd sh 4 £ oed cedrepd €8] $pd €3] cad cahgatgad, by
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] callaldocf Fidd afrangement of the slits, the rigidity of
"IXI\N T #L$SZ9RE&B' } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] cal@ed cajad] oa]\osa] cba cid ced da] lcajlvad cal capdajcahed] the LSI
]J]caljcalcalcalca!'B "' ((())))*+ Cl,,,-(-Y--/.f.9/j//]/06
01B1151 24} Xevii td IAe] dad e o) @@]@:@] c@c}e:a] naf ca¢cat cahcthe
a] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]calc
a] cd]%al 4u5676778, 9:
; <f<<)==>>>27?2( @ @ AdArrAAAAOCc Clxsnj d_Z] ca] ca] ca
al ca] ca] I CHISHES cal® af 2] R} KRPRA] EAPER] 8] Ea%sca]‘ér a

5 S%yﬁf%%@a%ﬁ{a]{{]ﬁlfséfﬁs FPGEHHUIL Lengen
]ca] ca ca ]ﬁﬁ] ca ca% ng% gg%%a cg]gg‘%cg% g%‘}gg% ]%a%c ormed

S Es e R e R

a] calicalre al oad sal sal £al cal sad sal opleal cad cal £al el dd Ubhe
Ux UUUUO Ve VWWWB WEWNNAKXSGSY SSSTITTTT} xsni d_Z] ca] ca] cal ca

] ca]ciad i oa] o] e o) e sa] o8] €1d cet e cad¢at cal catgar

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cad4P| fH* &10% & ()-s 10%
& (DharD 196 Yt & (Which dH90BSL )15 is provided.

S109%6s& () -, #10% & () - 711 K-L$#10% & ()-10% & () - s#10%

& ()Fylom & d9t, 1% &9 -4 FHI090 &6 (Jxd 108418 d ) a #Shdd the

7" 10% & ()-/10% & () -

109%"@Yt 1 @8’ {9n )Czﬂot%@ 9T (19% & 43 -n&d0e & fynsmit

>?EWHC 7ni 10% &10%WE' ()- s10%K ()-f310%v& ()- 10°

10° @ 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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10" :510% & ()-8310% & () - vF] dEbC
7m' 10% &@Z109VE () - : 1098V& () - 109VE () - 9s! 10%v&' () - 10%
V&' ()- MLO%VE ()- 3hdEbC 7nt 10% &
( S10%VE () - S&10%VE' () -s$10%VE ()- 109K () - #10%V&' () -
10%\v& ()-h@ dEbC
7m' 10% & 31 10%v&' () - 1109V& ()-/f10%v& ()--! 109 () - +z
10%VE ()-*10%& ()- > g r s+ zZXnbC
7m' 10% & F10%v&' ()- 10M 10M 10M 310%V&' () - 910%VE' () -
7- 109%V& () - @310%E& ()-z N*wX6nbCl #10%°3P3& () -
109%8¢8 ) i-drl 100N (Jasd |HOMA N Stier SEh&F the first portion
s! 10%a& ()-3 ! n9F s!109%& ()-3 ~: Az[ PE:! 10M 10M 10M
10%e&E (Bhe Ba0%gi¢)udind Othe &8 -nGLOLAME Hrt #A0VPP&ade

)-OPa?PE:! 10!110% 8 8& ()-& 10% & ()-!x& 10%

& (O mao% & Honesrig)d S vovha (YhenfiEPEL | padt yon.

10% & ()-:10% & ()-m0% & ()-10% & ()-10% & (% 10% & (

r

)_&quqnq;ngly, when a bending force is exerted on the
9 --10% &' : 1" 1009 () -1 9
1?3//61@0/%5;3( 0@9&% %c-‘lé-}lg 1%®£%10n1gs/g§‘e<g?:ly9k§ér?t/d(Y\§thch

T al %%d%?%%%if% G598 £ 19D VIRGBHEERT) L0, g VEPT 15

located in the first portion, i.e., protects the LSI 15
from breakage.

The present invention is not limited to the above-
described 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 disclosed 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. In particular, it is desirable that the
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(10% & ()- @10% & ()- $f10% & ()-1"GLO% & () -
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10% & ()-10% & ()- 10% & ()-f 10% & ()- FwdEPE: 10°

10" sde9618 (PottiDoh &6 F ) O Ky ) - SF 1086 &4 B0y &B (thht has
10% & () - MIEPE: 10°

10" -9 0% €It 098 RL (Y -Da 096 @e (Jh{108f &tlian, BAOUERYEL
)-L$10% & ()-1 Y "1 dEPE: 10° o

10" Yk T )T ven9osang ) lagpa 0t & ¥§ducs othe rigiddwweot the
()-/S10% & Q&r-": UWVIWXINTLI""#{Y: 10°s-10% & ()-!x&

"1098E QIR IRRFEABR ()- ! f 109 ()- 10" 10°

107:10% & () - #$L P29 &&z2 X6{Y: ..

10! / #10% %’2?3’9&%/ #‘10%56?? &e’%??d%rf‘%ﬁ‘iﬁ% EhgecpFdTPogyy §ofras

hh&‘éﬁfgéjfgéé%é)'fk may have four or more layers. It is
sufficient if the rigidity adjusting means, which is
formed of, for example, the holes 14, is provided in at

least one layer.
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1"10%FcF& ()-3 &&&&&B' ' ' (xY7 10!!|
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10! 1 6#10% & (B -pd108bRe (¢tectronic device comprising:
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10""1810% " & ()-810% &f()-203t4445N6%£9uS4 ‘
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- #10% 1 & () -1 #10% FI F& () - M6666676778uS1

Vi Loove (§ 1861 TORARRRENE ) T SI0ORRE (74 ShiBokke ( FEoTHC

10 portion have rigidity lower than the first portion, the
rigidity being against a bending force exerted on the
portable electronic device.

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 1, wherein the second portion is thinner than the
first portion, and is included in the rigidity
adjusting means.

6. A portable electronic device comprising:

a first portion including an LSI-mounted portion,
the first portion being included in a card body formed
of a plurality of layers;

a second portion, other than the first portion,

included in the card body; and
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10! /"10%& ()-88,991:::}[<uSl

| +z1090V&' () -! #10%c& ()-!

#10%rene&' ()-!#10%J. U. & () - 10%V&' () - Y#10%VE' ()-S:;

\<] <M< <f<<rSA4 I 10% & ()-, nl0% & ()- 10hh 10hh

10hh! 7" 10%h& () -, 5109%E& ()-!-!10%cé& ()-" <) ==0>>>>7[ <
rs4 !

10% & ()-10% & ()-!, #10%v&'«)-16 #10% < <& ()-!x9! 10%&
"()- 10% & ()->???( @ @AaBr sS4 !/

10% t & ()--10% & ()-+10% & () -

10% & () -t1S#d0emFhERL$) i hY 108685 ( FoDAdARAAGAAAADELond
10% & ()-@110% & ()- 100 10°

10" :PAD% & (haor10s iy Fouens Bhal) - NB80TL Cs DEPEZ X6DT,
1), #10% a{ & () -! #10%/Y& ()-!#10%c& ()-Gl0% & ()-!x9
" 1091 ) LIRS HouEPe I 0y RIS Arp i ing Lfepopogxeytrd on

109 () - @1 1% ()- 10 10, 10! $), #109%& () -!
),#%%1?@?5%( bEHELI90%0% v ()- 100 () -,
mOY%VE ()5 10,10 101 100 ()-tL"10% & () xl;lnlll ..
J)JdEbC(? L ?)%'%%&b{?-%%@ 0’(‘}9&%%@- gFcggding to

109@@54%ﬁ2§p%®ﬁ%£§in the rigidity adjusting means includes

a plurality of holes formed in at least one of the
layers of the card body and included in the second
portion. |

8. The portable electronic device according to
claim 7, wherein the holés are filled with a material
lower in rigidity than a material of said at least one
layer.

9. The portable electronic device according to
claim 6, wherein the rigidity adjusting means includes
a plurality of slits formed in at least one of the
layers of the card body and included in the second
portion.

10. The portable electronic device according to
claim 9, wherein the slits extend over an entire length
of the card body.

11. The portable electronic device according to
claim 9, wherein the slits surround the LSI-mounted
portion.

12. The portable electronic device according to
claim 6, wherein the second portion is thinner than

the first portion, and is included in the rigidity
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rigidity lower than the first portion, 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.

15. The portable electronic device according to
claim 14, wherein the front cover is bound with the
first portion located closer to the binding portion
than the second portion.

16. The portable electronic device according to
claim 15, wherein the rigidity adjusting means includes
a plurality of holes formed in the second portion.

17. The portable electronic device according to
claim 16, wherein the holes are filled with a material
lower in rigidity than a material defining the holes.

18. The portable electronic device according to
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claim 18, wherein the slits are located further from
the binding portion than the LSI-mounted portion.

20. The portable electronic device according to
claim 15, wherein the second portion is thinner than
the first portion, and is included in the rigidity

adjusting means.



