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TI TLE OF THE | NVENTI ON CARD HAVI NG AN | MAGE DI SPLAYI NG
FUNCTI ON BACKGROUND OF THE INVENTION 5 1. Field of
the Invention The present invention relates to an IC
card having an inmage displaying function, and nore
particularly to an I1C card in which a displaying 10

el ement having an excellent strength, such as a liquid
crystal cell or an organic EL, is used. 2. Description

TIOLH e BHPOINAENTAON C card not only has a | arger
menory capacity 15 as conpared with a magnetic card

CARD e ik e utvarlss 1 dEs wrv@dvantegey of having an

operation processing function. However, with a
conventional 1C card, one cannot confirmthe contents
stored in the menory by eye inspection, so that this

BM@ﬁdﬂbdﬁb Great RRAN©EMy 20 Therefore, devel opnent of

an | C card having an |nage di splaying function is in
progress (See Japanese Patent Application Laid-Qpen
(JP-A) No. 2003-270657). In this invention, in
conS|der endi def or mati on of the card, a
i quifd &%y§&2lgg%lr“ﬁ§} 25 plastlc substrate

i nst ead of ae%!ass substrate i s proposed. Hoywever,

the pt&sPrES H|ﬂ4¥qqﬁlQQaﬁﬁ¥%ﬁ? § o an IC car

having an image displaying function, and more
particularly to an IC card in which a displaying
element having an excellent strength, such as a liquid

crystal cell or an organic EL, is used.

2. Description of the Pricr Art

An IC card not only has a larger memory capacity
as compared with a magnetic card or the like but alsc
has an advantage of having an operation processing
function. However, with a conventional IC card, cne
cannot confirm the contents stored in the memory by
eye inspection, so that this point is a great problem.
Therefore, development of an IC card having an image
displaying function is in progress (See Japanese
Patent Application Laid-Open (JP-A) No. 2003-270657).

In this invention, in consideration of bending
deformation of the card, a liquid crystal cell using a

plastic substrate instead of a glass substrate is
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terms of chem cal resistance and heat resistance, and
in particular is outstandingly inferior to glass in 5
ternms of heat resistance, thereby raising a problemin
that the plastic is thermally defornmed during the
producti on steps, so that one cannot arrange
interconnect termnals and the like in a fine manner.
Particularly, with a liquid crystal cell that is 10
propuekad on an | C card, the interconnect patterns and
the internal elenments nust be reduced in scale to the

i m toweQetrhat henglearnet ilealirze-idd il Ly stral
cell having a conmercial power as long as a plastic

teSHBSbEalB el 43 Fe sl HMES LRIMHEIH A Of std @S Sand
substrate that realizes a display elenment such as a

inl bgﬁ}it:QC%'ﬂé&I qls o) ?{léta(?fdi%lﬁf %(]Q{ﬁegl%r{:ﬁdgr%agé 19

agal nst bendi ng ef ormat 1 o st of the

te%ﬁgagklagl% %f rte@ﬁ t%ln%ses it%‘l %‘?’etrbgt%:téa! :iéi%%?%&doa%lem in

pecifically, a Slass 20 suU

elepent is strongly.desired é§?@t I S, npt_.easi ly broken
Ehg bR PORE T e Ry P Y SR BreSted i (n

fingﬁn or even if the IC card is bent. The present
PTPRYERL PO ShEESpe & ORISR SFF AR above
, groblens, and an object thereqf is to 2 provide an IC
inESFORREFhg CETAREGIEY 2% riift Iidimtidd & (Hete st - i s

ha(dl{ broken.b% a pressing force or a
Particularly, with a ligquid crystal cell that is
mounted on an IC card, the interconnect patterns and
the internal elements must be reduced in scale to the
limit, so that one cannot realize a liquid crystal
cell having a commercial power as long as a plastic
substrate is used.

Thus, completion of a glass substrate that
realizes a display element such as a liquid crystal
cell or an organic EL being strong against bending
deformation while making most of the advantage of the
glass is earnestly demanded. Specifically, a glass
substrate of a display element is strongly desgired
that is not easily broken even if the liquid crystal
screen 1is pressed with a finger or even if the IC card
is bent.

The present invention has been made in view of

the above problems, and an object thereof is to
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bendi ng deformati on. 5 SUMWARY OF THE | NVENTI ON I n
order to solve the aforenenti oned problens, the first
aspect of the present invention is a card having an
i mage di splaying function and including a centra
controlling unit that collectively controls 10 all of
the operations including a data transmtting and
recei ving process to and froman external apparatus;
praviiephayrogcatrdmeatrihbat diisplays eireeessatdgunted
information on the basis of an instruction fromthe

théeabhathgent E0hbirad yUBirbice®N tya P YWz SHP| Bk dinid
that supplies electric power to each unit of the

bef@iflg WBeLekArtiRe displaying element is conpleted in
such™a manner that a bonded gl ass pl ate obtai ned by

bonding a first glass plate exposed to a user and a
second gl ass plate not exposed to the user to include

suﬁﬁAﬁypégréggtXNQEN@Eg&Iaying el ement regions therein
s re int

uce I ckness to have a conbi ned thi ckness

of . 60 or below by. a chani cal. or .chem cal
ot 0c08e0r R E o uBaTHS EoBaParr ol rtect R CRAATE 1 cal
or .chem cal process.25 includes all aof a .chem ca
thgr biess SPBREC & phySi PEFSeRLHAVENS 19T Baffid
conbi ned process of having a chem cal process and a
hayhigi gl lfﬂﬁ@@eééspiﬁgleﬁe%ﬂe&rcmﬁr s dTSIeE ML & | y
Is a thinnin% process using an .
central controlling unit that collectively controls

all of the operations including a data transmitting
and receiving process to and from an external
apparatus; a displaying element that displays
necessary information on the basis of an instruction
from the central controlling unit; and a power supply
unit that supplies electric power to each unit of the
card, wherein the displaying element is completed in
such a manner that a bonded glass plate obtained by
bonding a first glass plate exposed to a user and a
second glass plate not exposgsed to the user to include
a plurality of displaying element regions therein is
reduced in thickness to have a combined thickness of
0.60 mm or below by a mechanical or chemical process,
followed by separation.

Here, the mechanical or chemical process

includes all of a chemical process alone, a physical
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et chant contai ning hydrofluoric acid. In the present 5

i nvention, the thickness of the glass plate as a whole

is reduced to 0.6 nmor below, preferably 0.4 mm or

bel ow, by the chem cal or nechanical process. Here,

t he i mage di splaying function includes not only a

function of displaying photographs and pictures but 10

al so a function of displaying characters and nuneral s,
prasedesalbhed bAadt be cbxdiplds pricteldie gfr ¢seriing a

i nvention, both the first glass plate and the second

chetnaaalpbabeeaeeahedecgwsacauhlp%&eee JbyThBechemical
nmechani cal or chem cal process, 15 whereby the cracks

prb8EBLENY éc@@%a@@?ﬂtls(?fa Breakase el eldifdaied
duri ng he step of etching the glass, so that a

etghéﬂka}éoﬁksﬁﬁgh OBxéngqld'o@l‘&r ﬁ%tl@ cehl thédPr%fsQﬁrE' ¢

, or t e ca € realized that is hardfy broken

1n9¥n£98PexEﬁ n@hﬁ?kﬁ%ﬁgr%f %%eHngﬁat%?rQFS%énQ'%%ole

enen pre era as a peri i nge end
lSs%rface t ? etched wLthin_a ran & t does_ _not
%egaego ﬁ18f ef™ & 88%836 p&p ?53%131e i's 'Teduced
b #n th#ckgg End .separ at ed %P i,ndi vi dual e|enents.
e{ qwy hP¥ pIgca 'f?EemFﬁ 25a Cidr PFREERS f r FRGE ' end
surface that IS nDstI likely tQ 4 generate cracks
th%ahmBEes%EPhéﬁé&ngé‘FEHPHg mtctlréldesgt Fsg R lda be
further increased. Here, researches nade by the
fuprbient of ndeAPSAY L REY BLOSREIARES AIst Rifdures but

also a function of displaying characters and numerals,
a8 described in the Examplesg.

In the present invention, both the first glass
plate and the second glass plate are reduced in
thickness by the mechanical or chemical process,
whereby the cracks forming a base point of breakage
can be eliminated during the step of etching the glass,
so that a display element of a ligquid crystal cell, an
organic EL, or the like can be realized that is hardly
broken by the external pressure,.

Here, the displaying element preferably has a
peripheral fringe end surface that is etched within a
range that does not exceed 60 pum after the bonded
glass plate is reduced in thickness and separated into
individual elements. In this case also, since the

peripheral fringe end surface that is mostly likely to



10

15

20

25

strength does not change even if it is etched beyond
560 m Also, the fourth aspect of the present
invention 1is a card having an i mage di spl ayi ng
function, including a central controlling unit that
collectively controls all of the operations including
a data 10 transmtting and receiving process to and
froman external apparatus; a displaying el enent that
gedespkay sranteessar e Bhaotdisred @y tdwecthiasy s tdie an
instruction fromthe central controlling unit; and a
stpewsthsuapl e EhirtHeati rsdeRldees. eleetl, i eecpewRichke
each unit of the 15 card, wherein the displaying
ma@be\%znthaaﬁxﬁs@e@ﬁb|1‘91%ntto|1‘sclﬁ'éﬁi%s 0B helow

ich a second glass plate exposed to a user and a
stbehgthobass RLat %h'&?ﬁge RXRISET i} Lhe 4S8l AN RARded

a peripheral fringe o the second gl ass plate "has a
H%e surface that is 20 physically cut and separated,
a a peri pheral fringe of the first glass plate has

a ph¥§g8a'£§yc¥Bu #Ch as 08 o f ”%%e ?%%%$ g*?%ﬁe ion

snmoot henéd an e proc S invent
al sg conbined. thic of th S. | at e |s
Lo P RF DN Verd A dPeoss aray 9 TR S Esant
since_the peri heral frin

1naﬁggghéfgtgepgreﬁngpﬁgﬁgéq Illlnlgtgﬁ%ﬁgOf t.he flrslh{e

cracks form ng a base point of
controls all of the operations including a data

transmitting and receiving process to and from an
external apparatus; a displaying element that displays
necessary information on the basis of an instruction
from the central controlling unit; and a power supply
unit that supplies electric power to each unit of the
card, wherein the displaving element has a combined
thickness of 0.60 mm or below in which a second glass
plate exposed to a user and a first glass plate not
exposed to the user are bonded, a peripheral fringe of
the second glass plate has a side surface that is
physically cut and separated, and a peripheral fringe
of the first glass plate has a physically cut-out line
formed therein that is smoothened by an etching
brocess. In this inventicon also, the combined
thickness of the glass plate is preferably 0.4 mm or

below.
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breakage are absent in the peripheral fringe of the 5
first glass plate. For this reason, even if a bending
force is applied in a direction fromthe second gl ass
pl ate exposed to the user, the first glass plate that
| argely receives a tension is hardly broken. Al so, the
fifth aspect of the present invention 10 is a card
havi ng an i nage di splaying function and including a
cent Lal thenprekkeinng invenhttibat, @dincecttiheelperigdradl s
all of the operations including a data transmtting
frander e¢eichiend i P®CeIisl0 pdRd o HeMsdotddrRiddy an

apparatus; a displaying el enent that displays 15

ctPREBSS ﬁ!’r}éc'e%fsor PRkl @7 gkl FRAATS Dbt IS on
fromthe central controlling unit; and a power supply

briBkhgkbhat-eSUBRENES 18| e¢lr 'p%rﬁ%\ﬂ%rratlo BAGRHHUL Qe t he

card, wherein the displaying €l ement has a conbi ned

£i %'tc N33 g&a(t),em) FOL O 1 PE! QW aéBn"‘hE‘&Qngﬁ%egoB@n@ﬁ

pfFate exposed to a user and a first ass plate no

fo%?@oﬁgdagg% g% 42eh r:&e%%rl%%d’fr% dt'% “ herdl &{fatébqe

glass ate and the ass

pleﬁ%o?—ﬁgﬁséébﬁ Cifl??. %St 5P fo”'e ais%ﬁ[sﬂ?&de Jlad ®

kness of the | ass ate.is refer 0.4 mm or
LagOB L ORE P VERe S EEBHOR AFOREEERY SHEE T he

peri pher al frln%es of the first glass pl ate and the
seco HS@Pag e th aspect of the present invention

is a card having an image displaying function and
including a central controlling unit that collectively
controls all of the operations including a data
transmitting and receiving process to and from an
external apparatus; a displaying element that displays
necessary information on the basis of an instruction
from the central controlling unit; and a power supply
unit that supplies electric power to each unit of the
card, wherein the displaying element has a combined
thickness of 0.60 mm or below in which a second glass
plate exposed to a user and a first glass plate not
exposed to the user are bonded, and peripheral fringes
of the second glass plate and the first glass plate
have a physically cut-out line formed therein that is
smoothened by an etching process. The combined

thickness of the glass plate is preferably 0.4 mm or
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pl ate are snoot hened by an etching process, the cracks
5 form ng a base point of breakage are absent in the
peri pheral fringe of each glass plate. For this
reason, even if a bending force is applied in any
direction, the glass plate is hardly broken. The
liquid crystal cell according to each aspect 10 of
the present invention preferably has a four-point
bebewdi ng strength of 120 MPa or above, nore preferably
140 MPa or above, by a testing nethod according to JIS

R 1604 ¢hBepkeadhrg isiveghdih t eStideg et hed-ighhddd1e
ceram cs) . Here, assuming that the bonded glass plate

fringBavbRd cRet FiGkRes a@fs hiliat A sHAO AR RIWEa dhess

bendi ng strength a is calculated froma = 3P(L -

pl%ié(gwézkmok%hkg%dagﬁyﬁﬂfg@@ﬂfﬁg RBrdeesk, Whéand-dcks

represent the maxi num | oa the T nterful crum di st ance,

RS et e i, o

est pl ece, e I ness or the test

0B8RS ral FPTHer Bl e £ ek HiSGroepaL HRELL oV I

preéese neasurenent is
de b [, i t [ di t.i f th
*eEEBnd Y Aod [pFaPl S8 B FOEF £F CRE LIS b The i rst
di%Iass I?%%Fnot 7 exposed to the user. On the other

ShRE W h&813§8s Py Se Lt Hac F@RKTJ to the third

to fifth_  aspects of the present invention, the
abovelfehidghgqcrystal cell according to each aspect

of the present invention preferably has a four-point
bending strength of 120 MPa or above, more preferably
140 MPa or above, by a testing method according to JIS
R 1601 (the bending strength testing method of fine
ceramics). Here, assuming that the bonded glass plate
having a thickness of t is a single member, the
bending strength o is calculated from ¢ = 3P(L -
1)/(2wt?). In the above formula, P, L, 1, W, and t
represent the maximum load, the interfulcrum distance,
the interfulcrum distance (on the load side), the
width of the test piece, and the thickness of the test
piece, respectively.

Here, in the case of the fourth aspect of the
present invention, the measurement is made by applying
a stress in a direction from the second glass plate

exposed to the user to the first glass plate not
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strength can be realized even if nmeasurenent is nade
5in any direction. Also, in any aspect of the present
invention, it is preferable that the first glass
plate and the second glass plate each have a plate
t hi ckness of 0.10 nm or bel ow and have a four-point
bendi ng strength of 10 4000 MPa or above by a testing
nmet hod according to JIS R 1601. In this test, since
expheed st t@easmgl at enantle thkesetamnd , ghdsh plhat e are
separated, and individual glass plates are subjected

dikplRhe drasute RHorEM tdlass tHiat® wanrbecireel y
war ped, so that a large 15 four-point bending strength

as'p%cﬁ:%alo'fz ede The Asplianidig @itmite havdng-ddie: above-

descri bed characteristics, wth regard to the bonded

st%ﬂ%%gp'c%tne g f@%lﬁhzetcreevférf St %%Ssﬁ% $ ng%r?c and 1 dige

sec gl ass plate enclose a plur di spl ayi ng
1298 eent. r%%_ons is preferably produced by
exe utlng, ‘this order, a first step of formng a
flrshlscrlbe line on 3?3 ce of th first .glass
riY

pl at 87 °8" sé@oﬁ‘&ly SEN lr?greﬁr?% clﬁ]a"?n o lf
h f t t
1o BPLREL LTS SR R e L ufbone o
t he flrst scrlbe , on a surface of the second
Se§P§§s 9&|aaq't9e P&@%@a%ﬁh‘ﬁé@ il i kélCH%Rﬁ% Cb%

through the second step, and a fourth step of
MMy BE1 PERGWa 250 E$y e @ tiigair-point bending strength of

4000 MPa or above by a testing method according to JIS
R 1601. In this test, since the first glass plate and
the second glass plate are separated, and individual
glass plates are subjected to the measurement, each
glass plate can be freely warped, so that a large
four-point bending strength is realized.

The displaying element having the above-
described characteristics, with regard to the bonded
glass plate in which the first glass plate and the
second glass plate enclose a plurality of displaying
element regions, is preferably produced by executing,
in this order, a first step of forming a first scribe
line on a surface of the first glass plate; a second
step of bringing an etchant intec contact with the
first scribe line; a third step of forming a second

scribe line, which corresponds to the first scribe
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bonded gl ass plate in a direction fromthe second 5

gl ass plate exposed to the user to the first gl ass

pl ate not exposed to the user, so as to cut and
separate the bonded gl ass plate along the scribe Iine.
In this case, by performng Iiquid phase etching on
the outer surfaces of the first glass plate and the
10 second glass plate, it is easy to restrain the

liaeit baeki euiffaker @fghmes sedida)d ef1 ddie windaces afhd he
glass plate to be 0.005 mor below and to restrain

bohRedmgd kemps Bitkbate viekg esed Ripoudtd tiee Gl or

bel ow. Here, the glass plate may be al um nosilicate

stgg,gbﬁas a0 oS i leGAl R %'pﬁ@ir@ﬂda alsedhglydas

um noborosilicate gl ass. | ong as the glass plate
t [ 0 iti:on,. i - f [ ass,
b Phar o BTate M SRR T A R
FsplLayi l.enent i s praodyce 2Q fuyrt her rough
gléggi EF%E& é%(g%fsgﬁlr :Elr%glttrrllé& él%eg:t g%)a%the i%n llogtcgg‘r:jtaaéc'{1 onlgy
Lth_the peripheral fringes of the first dlass plate
pLEL S PRE  SBEBRE g Rs S P51 ALETar 68 A Futh (DL ep. I 1
this case, even if cracks _are present in th
SCRRFRBReraR PPPHSE G108 S Brface WPRENE R AT B8 it
t hese cracks di sappear, thereby increasing the 9
streﬁ@tﬁhbﬁ FﬁéeboEae&e§¢9§?lﬁﬁa@éguﬂér@P%ﬁ%a%ﬁﬁﬁkﬁg
of etching is suitably 10 gmto 60 m Even if the
onetBRi AYLEE eurfregsodf thesd imssr Hiv@re Pl smkrigich

second glass plate, it is easy to restrain the
arithmetic mean roughness (Ra) of the surface of the
glass plate to be 0.005 um or below and to restrain
the maximum surface roughness (Rmax) to be 0.06 pum or
below. Here, the glass plate may be aluminosilicate
glass or borosgilicate glass, and also includes
aluminoborosilicate glass. As long as the glass plate
has this composition, it may be any of alkali glass,
low-alkali glass, and non-alkali glass.

Preferably, the displaying element is produced
further through a fifth step of bringing an etchant
into contact only with the peripheral fringes of the
first glass plate and the second glass plate after the
fourth step. 1In this case, even if cracks are present
in the peripheral fringe side surface of the glass

plate, these cracks disappear, thereby increasing the
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is not increased. 5 Wth the invention constructed as
descri bed above, a displaying elenent that adopts a
gl ass substrate having a flexibility and being strong
agai nst the bendi ng defornmation can be realized,
thereby realizing a card in which the breakage is 10
restrained even if a bending stress is applied. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is an external view
stekngnhl 6fcahe baeieddigig =0 dika «.i r Herkxambke ambanki g.
2 is an internal construction view of the 1C card of

obeﬂchlthEQ-s%ik%b@@-Q%tgﬁﬂ%b WoewrnPf 8oehCigatde
according to the second anple; Fig. 4 is an interna

et EARBLT Y&t b%rl\iieawo%ft tRE 602 Qurd chaﬁrp%xfa‘, Rk &rd;%ggch 5

is an internal construction view of the 1C car

isthert Bk -Example; Fig. 6 is a step view showi ng a
part of the steps for producing a liquid crystal

cel | 4. o PR AN [ rJ by : teps
for wigﬁpEgguéiﬁsﬁgﬁpgg%?és\érr?gtta%sc%eEJ] Ikae%%nltdﬂ%cg 8 is
del .vi descri Qi n he.struct ure _of .bonded gl ass
ab8yEyes. CH T e S N
substrate having a flexibility and being strong
against the bending deformation can be realized,

thereby realizing a card in which the breakage is

restrained even if a bending stress isg applied.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an external view of an IC card
according to the first Example;

Fig. 2 is an internal construction view of the
IC card of Fig. 1;

Fig. 3 is an external view of an IC card
according to the second Example;

Fig. 4 is an internal construction view of the
IC card of Fig. 3;

Fig. 5 is an internal construction view of the
IC card of the third Example;

Fig. 6 is a step view showing a part of the
steps for producing a liquid crystal cell;

Fig. 7 is a model view describing the steps for

10
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Hereafter, the present invention will be described in
further detail on the basis of the Exanples. Fig. 1
is an external view of an IC card according to the
first Exanple. Here, a contact-type 10 IC card that is
utilized as a credit card is exenplified. As shown in
Fig. 1, the ICcard CRof this Exanple is constructed
in such a manner that an IC nodule MO is disposed in
prbbecuppe lekfuigadryeftdlneeld canrdi and a liquid

crystal cell LCD is disposed on the right side of the

car drigi.nge ithias mobdeqard esRde® cafi bicRNtAR! -ttt e
connection terminal unit TMis forne on the upper

OfSﬁbh@@@ ofi alshe phGranrdul e MO Here, the reason why the
liquid crystal cell LCDis disposed at 20 a position

other than the central position is that, even if a
force in the bending direction is applied at  both

DE%R?éﬁgeg%?%RIET%%&QdgaTdﬂ“iﬁﬁé N hereof may not be

I"I'quid crystal ce LCD. Fig. 2is a
an1sh$# an i nt.er nal 25 ¢ s ruction of
e

bl di
the I ERPHEER. CThe? €XERFd TS LT Ehlscct ed to
s brought

i nclude a canne Jm nal uyni
deFﬁFégggntlélc% t?’ﬁ %Le ok & J1"rqalc’ f hae card
reaﬁer witer RWat the tine of use, _a capacitor. unit

ExpiPt RSt sUpPti esid anr 8XECEDRLeNL el @61 8Bye “sGAEL ed

fromthe card reader witer RWto
according to the first Example. Here, a contact-type

IC card that is utilized as a credit card is
exemplified.

As shown in Fig. 1, the IC card CR of this
Example is constructed in such a manner that an IC
module MO is disposed in the upper left part of the
card, and a liquid crystal cell LCD is disposed on the
right side of the card. Since this IC card CR is of
contact-type, a connection terminal unit TM is formed
on the upper surface of the IC module MO. Here, the
reason why the liquid crystal cell LCD is disposed at
a position other than the central position is that,
even if a force in the bending direction is applied at
both ends of the IC card CR, the effect therescf may
not be extended to the liquid crystal cell LCD.

Fig. 2 is a block diagram showing an internal

construction of the IC card CR. The IC card CR is

11
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each unit and stores the electric power thereof, an IC
nmodul e MO including a CPU and a nenory, a liquid
crystal driving unit CT that is controlled by the IC
nodul e MO to execute a picture-drawi ng operation, and
10 a liquid crystal cell LCD that displays the
contents of a non-volatile nenory (ROM Read Only
Menory) of the IC nodule MO, For the capacitor unit
coPt rarrt el eci rirc:ldeldh| e-daretciciapacid onimel ngnit TM
excellent in the electric capacitance per unit vol une

tHag Usebraymiy tiitdl T aapasd tefth kel agnexeelident in the
charging characteristics in a short period of tine.

tetiB G e & GRApvhidheshove-deser ihed time of use,

construction is nounted onto a card reader witer RW

a tc%%‘ad 3,61‘ INOIE By r’clr?atshsﬂ.& uglhéé‘ea ldfEe @l dberdhge of

car paynent. Then t he connection term nal
[ [ r
Vogﬁp? rlgr%rof(l;ftemgﬁ;rtr r eader |C¥%F ml? taI%ﬁ *% card
eface f th rd. owner i S yed o
ea?ﬁe‘ﬂ s crys 5 QT TR O e SRy e
5 ed | e non atile nenory. For f his.reason,
mO%tl q r?atcvﬁ%} % G v & (RIS Bunt o
a|d V\AththeICcard can identify the person W th
Créfé i (VIR Gty %r%}‘i}%ll%mft'%fﬂﬁgl%‘? SPY ayhgtC

operatlon 5 the card reader witer RWreads the data
moghu Lien ol qngﬁngﬁecute a picture-drawing operation, and

a liquid crystal cell LCD that displays the contents
of a non-volatile memory (ROM: Read Only Memory) of
the IC module MO. For the capacitor unit PW, an
electric double-layer capacitor being excellent in the
electric capacitance per unit volume is used among the
capacitors being excellent in the charging
characteristics in a short period of time.

The IC card CR having the above-described
construction is mounted onto a card reader writer RW
that is disposed in a shop or the like at the time of
card payment., Then, through the connection terminal
unit TM, a direct current power supply voltage is
supplied from the card reader writer RW to the IC card
CR. Next, the face of the card owner is displaved on
the ligquid crystal cell LCR on the basis of the data

gstored in the non-volatile memory. For this reason,

12
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(EEPROM El ectroni cally Erasabl e and Programuabl e Read
Only Menory) of the I C nodule MO out through the
connection terminal unit TM Then, the remaining
anount after receipt of the charge is witten fromthe
10 card reader witer RWinto the nenory (EEPROM of
the 1C nodule MO, Then, the liquid crystal cell LCD

di spl ays the remai ni ng anount together with the charge

thieOlshtge sAfdd hirsd iviBshekhalh emeh of tigfe tdeolkt ced do&R
is taken out 15 fromthe card reader witer RW the

pad SR Rthe ORETRAPHEA Adiht 4 M thL IYySkdbn Gl ¢h LCD

is maintained by the direct current voltage stored in
cekR@ icgRaci tor unit PW so that the card owner can
conf i rmthe remai ning anount as well as the charge

R A A i Laifﬁlﬁl%f B4 %Eﬂ@%@% (g‘fge%%%ff%éﬂ;
tl’llcggn r‘?iL&%aon shovvn | ngeenéa %“Ottﬁa: gs d rﬁ%mélpf
R it S e a%r%}”chéﬁﬁ”%‘%ﬁé@%ﬁ%ﬁéé°3
R g S o T g e
| C card Is constructed in__such a manner that an

COgpELAtLioEn WHFIWJI i idi SBbsedhFR /5 thife IEEWEAITER t part

of the card, and an antenna AN is
amount after receipt of the charge is written from the

card reader writer RW into the memory (EEPROM) of the
IC module MO. Then, the liquid crystal cell LCD
displays the remaining amount together with the charge
for use of this time.

Then, even after the IC card CR is taken out
from the card reader writer RW, the displaying
operation of the liquid crystal cell LCD is maintained
by the direct current voltage stored in the capacitor
uniit PW, so that the card owner can confirm the
remaining amount as well as the charge for use of this
time.

As shown above, the IC card CR according to the
first Example has been described; however, the present
invention is not limited to the construction shown in
Figs. 1 and 2. Figs. 3 and 4 are an external view and

an internal construction view showing an IC card
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incorporated in the upper part of the card. Al so, as
shown in Fig. 4, by disposing a solar cell PWin the
card, the displaying function is enabled even in a
state of being separated fromthe card reader witer
10 RW Here, the transm ssion and recei pt of data
between the card reader witer RWand the | C nodul e MO
is executed via the antenna AN and t he nodul ati ng and

adderredHAatd NG Henide ddhd Nevahpyl e tiiel Playt@ndn of Ct Berd Sof
transaction charge is executed through a wirel ess

ndn-R&nt A amtdcd d el aydRt ré Sa Webhh @B 1 840
the nmenory (EEPROV) of the IC nodule MO Also, the

tAMRYRT AilerTM he Thawmert dasdicepliay eyt hlte dd aui d
crystal cell LCD. 20 The operation unit WHis an

sudipP tn%%glﬁiegﬁtf;hni 250, L8t fedyh 0 85385565041 in

wheel an constructed in such a nmanher that

umer talc e r r r d.in ul-ar .
CHETRARNS LHE Bt B Tl IR, Bl AN B o
| eft, and h sen

. f i.ght,_.ones 25 of the touc ors -arranged

SR FOR AR Gt e By P 11 G Dt The PLc- BX
circunference in a ¢l ockwi se direction r_in.the

SHEH Crbdidl s i Pact i THPSHH B 19 rfercehn PW bt r 5ot on
of . the user can be transmtted. For. this reason, the

CAL& d LoV & SRR YEGHE | TR b $iaRyL & FibRmt 1And t he

hi story of use of the |IC card after the
state of being separated from the card reader writer

RW.

Here, the transmission and receipt of data
between the card reader writer RW and the IC module MO
is executed via the antenna AN and the modulating and
demedulating unit TR. Namely, the payment of the
transaction charge is executed through a wirelessg line,
and the amount after payment is written intoc the
memory (EEPROM} of the IC module MO. Alsco, the amount
after the payment is displayved on the liquid crystal
cell LCD.

The operation unit WH is an input device which
is also referred to as a scroll wheel and which is
constructed in such a manner that numercus touch
sengors are arranged in an annular shape. Then, by
pressing any of the upper, lower, left, and right ones

of the touch sensors arranged on a circumference or by
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power supply is turned on by a suitable manual
operation. Also, even if identification of the person
is requested prior to the paynent of the charge, the
phot ograph of the person can be displayed and shown to
10 the shop side. Here, as still another Exanple, an
IC card CR that does not have a battery nounted
thereon can be made. Fig. 5 shows an I C card of the
sltiBihg bBrafplee cirthinterelnds nat es dikeckertk fdirection
i ncorporation of the 15 battery by realizing a power
orf eadichg aperallicekwicoWie W 61855 d iMghgd¥aymely, by
bringing the 1C card CR closer to the cardgreader
inWei-hek i BW ofthicsel Geedr daeRbd %r%rf‘s‘?ﬁiﬁ%@ﬂge%bfiwt'kbis

coupled with the card reader witer RW

re?ls%ﬁ',f Eﬁ%u%ﬁgﬁ ShBEhLT %W@%ﬁﬁ%éﬂﬁﬂﬁ'ﬂé t ed

romthe card reader witer antennda unit

amBﬁ@%einghE%%gﬂi%t%‘%ﬁzo%%”‘ifseciorfc%r{ and 1.5 4 convertad
Irnto a direct currént voltage in “he ~ 16¢ I fying Ui t
PWL.. Th t.hi di t t .volt ' t d int
POVRE SHBRAVL 6F GHIPSAVE™ e DSWHGHAT MFBAL current
I [ d 15 [, |t f h
ooghrt18her sER0 Bieh, PPLhnSTSERRAEPAR EB Pha i
reader witer RWto the IC card CRis cqontinued to be

isekxgdUEsdedl 8610 ity tiFe Py tdift £13%Eni the ng

and receiving process. 5 For this reason, the IC
Phﬁﬁgaréphcpﬁaghﬁgperson can be displayed and shown to

the shop =side.

Here, as still another Example, an IC card CR
that does not have a battery mounted thereon can be
made. Fig. 5 shows an IC card of the third Example,
which eliminates the need for incorporation of the
battery by realizing a power feeding operation through
a wireless line. Namely, by bringing the IC card CR
closer te the card reader writer RW, this IC card CR
is electromagnetically coupled with the card reader
writer RW. A high-frequency electromagnetic wave
transmitted from the card reader writer RW to the
antenna unit passes through a resonance circuit and is
converted into a direct current voltage in the
rectifying unit PWl. Then, this direct current
voltage is stored into the capacitor unit PW2. The

stored direct current voltage is used ag a power

15



10

15

20

25

recei ved the power feeding operation can transmt
necessary information to the card reader witer RW
through the antenna unit AN. On the other hand, the
card reader witer RWreturns the information after 10
the paynent to the IC nodule MO after the paynent of
the charge is carried out. Therefore, with this third
Exanpl e as well, the remai ning anount after the

supgy FERblicsger idft @admtmitthe Heter,y theERBRWMr deddied C
nmodul e MO and is al so displayed on the liquid crysta

opePagebh lE&bm the Rereatdds: witef Rheo the IC
above-descri bed Exanples are greatly characterized in

calkBaktra sl @@ i Rl 1R elldxd BRI BE Qludihd Giear d
CR However, the ICcard is typically housed in a

£01.981,:AOCKS O A0 e EOISera A PRIgGsiared [ nto

t or the I's reason,” there Is a

hi gh ssibili ha r i f y be applied
on tﬁggsgb g’certe)él © 'hté:hl%C&cceel?rg:’,&%re ?chq]a?%gf d may
recei ve force in th bendi.ng directiaqn._ 25 Thus, a

rerEived s P ete oA [P HGE GG et tien even
wi th such an external force is produced by . th

nePEERaR g T OOBIRE. HE R AR & SATRTCE S
flow diagramuntil a bonded glass plate 1 nmade of a

thrppgh §hks $05EaNe BRidnda sBBoRBegPabsTpPare GEhgnd 5

having a plurality of liquid crystal cell regions is
card reader writer RW returns the informaticon after

the payment to the IC module MO after the payment of
the charge is carried out. Therefore, with this third
Example as well, the remaining amount after the
payment is written intoc the memory (EEPROM) of the IC
module MO and is also displaved on the liquid crystal
cell LCD.

In the meantime, all of the above-described
Examples are greatly characterized in that a liquid
crystal cell is mounted on an IC card CR. However,
the IC card is typically housed in a rear pocket of
the trouser after being stored into a wallet or the
like. For this reason, there is a high possibility
that a pressing force may be applied on the surface of
the IC card, or the IC card may receive a force in the
bending direction.

Thus, a liguid crystal cell that is not easily

16



cut and separated. Here, a bonded gl ass plate
constructed with a second glass plate & exposed to a
user and a first glass plate Gl not exposed to the
user is thinned to the targeted plate thickness val ue
10 T, and a cut-out groove having a suitable depth is
formed. The targeted plate thickness value T is
suitably set within a range of 0.1 to 0.60 nmin
bratesr daree withh dutth kmdsaferrhel 1fowss dis itsduced by
production nethod is carried out by 15 successively

thpa 1N euli Moo gt i teChi pagst e (8TH) priddudtiich tHrep
bonded gl ass plate is chemcally polished immediately

£18626 1be rEhe draigete b @le JiLkNest e VAl higie aof i1 4 St
scribe step (ST2) in which™a first scribe |ine which

fiix%tatg‘iléts'soﬁbtldt@%ﬂ SALTRE YR g{-’lga%gﬁfé@e PR

first glass plate 3 not exposed user; an

hagq.gl. t iaLo %@Llu r%tlg.gh)tq % tl%R{Lﬁiﬁr?er}%éi}ras i cc&L 2 r&'egejf &I@@ nf % I's

rought “into act 'w SCri be I ne;

SIS ST B il

econd "scri be 11 ne & of the

second gl.ass plate &, utting and 17 separatin
COBEERUCETS) ik WAl GRS SOMAS Rl ¢ APRPO5 (iR Aind

separated hy applying a stress to the scribe lines
us{sﬁata“%r & faried DR h @ 1ahT &de W PRPSET 'R Yitiss

pl ate and the second %!ass plate; and a 5 finishing
us@FCHﬁn§h§P@ﬁd(§F6Fhe argeted plate thickness wvalue

T, and a cut-out groove having a suitable depth is
formed. The targeted plate thickness value T is
suitably set within a range of 0.1 to 0.60 mm in
accordance with the kind of the IC card.

This production method is carried out by
successively passing through an etching step (ST1l) in
which the bonded glass plate is chemically polished
immediately near to the targeted plate thickness
value; a first scribe step (ST2) in which a first
scribe line which is a cut-out line ig formed on a
surface of the first glass plate Gl not exposed to the
user; an additional etching step (ST3) in which an
etchant is brought into contact with the first scribe
line; a second scribe step (ST4) in which a
predetermined second scribe line is formed on a

surface of the second glass plate G2; a cutting and

17



Fig. 8 is a viewrepresenting a bonded glass plate 1
serving as a target of cutting and separating, where
Fig. 8Ais a plan view, and Fig. 8Bis a schematic
cross-sectional view of Fig. 8A along the A 10 A line.
This bonded glass plate 1 is obtained by bonding a
second gl ass plate & which will be exposed to the
user to becone an i mage di splaying surface of the
selplagwitd ney yiead (@l ianderai dh ridie ddasdedlglesSlpl ae ch
will be a back surface plate of the inmage 15
1 s0icsit] JHANGePafACR By tdpgl Fiddgnd ransd & ofo afige a
transparent electrode are forned on the surface of
scr®ef ThsleOldng: At Ged M3 drie ARPOSI AN agRifisd the
second glass plate &, and further an orientation
fidem s, Janm tod t ) t ot her
S S ool T 1T 1S ForTan {5 he BELET bric I o

fi@%%‘fﬁn _ tertic%%ﬁ%t%p s(LérIf%ce of the second glass plate

Serving as i‘mage di'spl aying surface that is
oppo%iing %gali nst Vt.he

! d
over ¢éat, “afr &ns aeWeﬁ:IéE%?S(ﬁqié%tsrfs%%egogh%%@alnassan

lorti eg_t ation filmare successively . 18 | am nated (not
PR Pust PACEd S 3hé BétdS Ty 1 9 IS SR HT 2 E
and & is carried qut with a not-_jillustrated spacer,

wheree £ii%onifiy e s P80 aHEYan B Fi9 cifR Wi# ¢t enti al
resin 7 interposed between the two 5 glass plates Gl
SCRRFAEAC [Eoss -Bosdianadatiisy Rfatlig s 8A along the A-

A line. This bonded glass plate 1 is obtained by
bonding a second glass plate G2 which will be exposed
to the user to become an image displaying surface of
the liquid crystal panel and a first glass plate G1
which will be a bkack surface plate of the image
displaying surface.

A thin film transistor and a transparent
electrode are formed on the surface of the first glass
plate Gl that is opposing against the second glass
plate G2, and further an corientation film is laminated
(not illustrated). On the other hand, a color filter
is formed to be sectioned into black matrices on a
surface of the second glass plate G2 serving as the
image displaying surface that is opposing against the
first glass plate Gl, and an overcocat, a transparent

electrocde, and an orientation film are successively
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bonded on an outer surface of the bonded glass plate 1
after the finishing etching step (ST6). Aliquid
crystal enclosing region 2 is present to intervene
bet ween the glass plates Gl and Q. This 10 liquid
crystal enclosing region 2 is sectioned by disposing a
sectioning resin 3 at the time of bonding the glass
plates Gl and Q. Here, an outer circunferentia
larasiated i@l sijdsed deaeteden tlhe @loasl ngplcdt ehie@e and
& to surround all the liquid crystal 15 encl osing
gleeg eNatds Werehy cr seal et spat edthari tobsthset s the
penetration of the etchant is fornmed. Next, with

inefereney pdddd:, A Jdra roduetios et hogh @fah heuter
Exanple w Il be described. Fig. 7A, Fig. 7B, Fig. 7C,

cifFc@imf BRerANG 1P % 5 i4F ANOW S ddd HedbSETERe ISP

2), the additional etching step (ST3), the second
[

5

(ST | !
PP P AT Al suiiing s scheioy 1 sion.

ively. . Pri h [ i T
bopBREC e S byl Muddhdd B (R SHIARE JHEEs (PTRe 27
late,1l i 19 .etched .i, di.at el to the t ted
2 et E0 gt T el T v 5 herel the
remaini.n ,etchin%f_alue Sis 200 mor bel ow,

pr ef &r aBA 150 cry's SRC LA D REE b1y B R Hm

for the bonded 5 glass plate 1 as a whole. Therefore,
totﬁgtﬁgﬁﬁqﬁla?tween the glass plates Gl and G2. This

liguid crystal enclosing region 2 is sectioned by
disposing a sectioning resin 3 at the time of bonding
the glass plates Gl and G2. Here, an outer
circumferential resin 7 is disposed between the glass
plates Gl and G2 to surround all the liquid crystal
enclosing regions 2, whereby a sealed space that
obstructs the penetration of the etchant is formed.

Next, with reference to Fig. 7, the production
method of the Example will be described. Fig. 74, Fig.
7B, Fig. 7C, Fig. 7D, and Fig. 7E show the first
scribe step (ST2), the additional etching step (ST3),
the second scribe step (ST4), the cutting and
separating step (ST5), and the finishing etching step
(8T6), respectively.

Prior to the first scribe step (ST2), an etching

step (8T1l) is provided. The bonded glass plate 1 is
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etching value in ternms of each glass plate Gl and &
is 100 pmor below, preferably 10 to 60 m nore
preferably 10 to 40 m disregarding the gap between
the glass plates Gl and &. 10 Thereafter, in the
first scribe step (ST2), as shown in Fig. 7A a
scribe Iine 5a having a depth of about 10 to 15% of
the plate thickness thereof is forned on the surface

et@hdd e nhiddita @ as g Aty Ghe ddeystted bealheerSeoi s
formed by the circunferential 15 surface of a

na@leSly $haped shealnLid tof ¢ magle abedi %mn‘%eg{al%lng

superhard all oy and having a sharp- edged

et% SNt enend 'SallsSlérOc?a o o@%esl(‘cfv{ ?xléféeraiﬁ Schq{o

di vi di ng each Iiqui rystal enc ng regi 2,

120 4 ) b%n. : scr?%«a%ed“né Enfi iy e@%ﬂ%%%ﬂg 0
gfa% sb‘is‘g%'%% Oty G O0Ve, @eeaf%r%t Cgr%g TBSERTg AN

€ a cut |ng Ine of e glass

etc;’ét A ngfa nd sl(xg%at in sgcé %P%ﬁ%_?rh%]ga di t%o&al

) etchant is brought |nto contact with 20 the out er
15540248 OF H1fd PondeE® IRl It A, 6 Weldhi IEPTS t h
wat er that renoves the etchant fromthe surface of
prefeesided Qltas & Glkit-e S szegarding Wi Jamdeterract
of the etchant is carried out by etching the 5
theypilaess rertere Gl &% f2at es GL and G2 contai ning the

Thereafter, in the first scribe step (8T2), as
shown in Fig. 7A, a scribe line 5a having a depth of
about 10 to 15% of the plate thickness thereof is
formed on the surface of the first glass plate G1.
The scribe line 5a is formed by the circumferential
surface of a disk-shaped wheel cutter 4 made of
diamond or a superhard alloy and having a sharp-edged
circumferential surface. The scribe line Sa is for
dividing each liquid crystal enclosing region 2, and
is formed between adjacent liquid crystal enclosing
regions 2. This scribe line (cut-out line) 5a grows
to become a cut-out groove by an etching process, and
will be a cutting line of the glass plate Gl in the
cutting and separating step (ST5).

In the additional etching step (ST3) shown in

Fig. 7B, after an etchant is brought into contact with
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scribe line 5a. The etching in the present step is
carried out by immersing the bonded glass plate 1 into
the etchant. The etchant is not specifically limted
as long as it is a glass-dissolving |iquid; however,
10 an aqueous sol ution containing hydrogen fluoride at
a concentration of 55%or belowis used. In this

addi tional etching step, the two glass plates Gl and

the? cate retstltet deo die et Hdtded|llas Byl atdel anmpuestiind
the remaining etching value S (nanely, 15 the

wigddivbirerak heltC et @D WHe) -e feMarlthi Srdeased, skytaddi s
addi tional etching, the cracks on the surface of the

ofghﬁéSb@h@b@ Gl dhatyihave been generad ediat e time
of formng the scribe line 5a are renmoved with

oSk 0 PSR SR Sl B0
su§%'§al’:gg lo'fn%g%a gl%s%oé.ﬂ%)%@%j %1e|a>§1ds {Elzftcho%}%aln ng tt:rhee

second scCri subsequen hona
h
s By PRb e St The: e&?b?n%ﬁ”iphghsugaeﬁshlt. RESF5 151 ¢ he
t th d t 21 t
B30 L5 S MU TSP e 5 Buep

| at e This second scribe |line Sb s orned at
thgogFﬁhaﬁtcorTEgp%hahﬁattbStﬁethP§Fl§éF@BéY|#ﬁ@ltgé

and is formed between adjacent display regions 2 5 by
ast hengnhes| icuipep Flass-dissolving liquid; however,

an agueous solution containing hydrogen fluoride at a
concentration of 55% or below is used.

In this additional etching step, the two glass
plates Gl and G2 are etched to become thin plates by
the amount of the remaining etching value & (namely,
the additional etching amount}. For this reason, by
this additional etching, the cracks on the surface of
the giass plate Gl that have been generated at the
time of forming the scribe line 5a are removed with
certainty. However, since the etching amount is
limited, the cut-out groove that has grown from the
scribe line 5a is not completely smoothened.

In the second scribe step (8ST4) subsequent to
the additional etching step (ST3}, as shown in Fig. 7C,
a second scribe line 5b that will be the cutting line

of the glass plate G2 in the cutting and separating
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In this manner, by this cutting and separating
nmet hod, the scribe line Sb is forned on the second
glass plate G for the first tinme in the second scribe
step (ST4) . Nanely, the scribe line 5b that will be a
10 starting point of the glass breakage is not forned
on the second glass plate & until this stage.
Therefore, in the etching step (ST3) until the second
steeor i(B@sst ap foT)d and the tshe-fsiep of theansposrid ng t he
bonded glass plate 1, the second glass plate &

glbheechilane &2 .a thigeshashaakciebel Qrglengbpliat & amede
first glass plate GlL. In the cutting and separating

atShepoeStShn SrreEP¥Adingith Hd fihesdonded,gl BSse

plate 1 is cut and separated by using the scribe

sal i 888 53 2BdmmRR %t%%eﬁytagij%gzé 'm%ﬁ-sﬂ%ﬁ heprssen

step, a stress is appliedto the scribe |ines 5a and

Sbphy ,aL9a t he bonded glass plate 1 is cut and
b h . . . .
ysepgratggga%gﬁggqiﬁe scribe lines 5a and Sb by this

stress. .Sk.nc S¢rl 1 ne.,5a _has own to becone
a cu?ﬁoﬁﬁagrggbg%£5 %&g%%%ﬁicuﬁ%%?%n%ﬁ§&§ﬁ%ﬂﬁ§ﬁﬁﬁ%
ved. by the. etching_.22 process, the cut surface of
mef AR Ro8 SERLESel MR OF eI [ S SRR | g
roceis is sn%other than the cut, surface of the gl ass
918 e

PSt B185® PRe IPTadPFort 1™ itHPand {&farsaqany igcribe

applied 5 in a_direction fromthe second glass plate
step ngﬁﬁg Namely, the scribe line 5b that will be a

starting point of the glass breakage is not formed on
the second glass plate G2 until this stage. Therefore,
in the etching step (ST3) until the second scribe step
(ST4) and in the step of transporting the bonded glass
plate 1, the second glass plate G2 functions as a
mechanical reinforcing plate of the first glass plate
G1l.

In the cutting and separating step (STS5), as
shown in Fig. 7D, the bonded glass plate 1 is cut and
separated by using the scribe lines 5a and 5b as
cutting lines. In the present step, a stress is
applied to the scribe lines 5a and 5b by a load, and
the bonded glass plate 1 is cut and separated along
the scribe lines 5a and 5b by this stress. Since the
scribe line 5a has grown to become a cut-out groove

from which the cracks have been removed by the etching
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the second scribe line 5b disposed thereon to the
first glass plate GlL. Here, in accordance with the
needs, a |oad may be applied thereafter in a direction
fromthe first glass plate GL to the second glass 10
plate &. In any case, the bonded glass plate 1 is
separated along the scribe lines 5a and 5b. The bonded
glass plate 1 that has been cut through the

prabeye- deser ihed SsirfRsd Uk afl a:d igldte Cr ysftodr
cell. Breakage of this liquid crystal cell is 15

theegtitaiifed apd RiepRitad iy peiedd ftdhemhdShi &l Cipysr al

cell receives a [oad from outside, because the cut

theUk{aceuefr e I e 935S plilke @k is a flat and

snoot h surface. Therefore, a polarization filmmay be
bond t i qui I | - i ;3 20
noveats. PR RE, HEdrE MP ciflraind e epdfha {)
. i1s lastly.subj to the fini-shingetch
in AR TS S 2o P B
[ Fig., 7E, .t he _f, t rfaces of the first
55 SHPREE FTREAGE R0 e SRS GIRCe B die F
. | udi 3. th i_ph [, fri id rfac are
SR R P
hydrofl yoric acid resistance. This maski ng process
nepEs pé dgrM B@Yole AP ldadedhaiaafitisl 6t P Wi iR a

sheet - shaped 5 _masking nenber MS. Al so, the periphera
frpmiﬁég first glass plate Gl to the second glass

plate G2. In any case, the bonded glass plate 1 is
separated along the scribe lineg 5a and 5b.

The bonded glass plate 1 that has been cut
through the above-described steps is used as a ligquid
crystal cell. Breakage of this liquid crystal cell is
restrained with certainty even if the liquid crystal
cell receives a load from outside, because the cut
surface of the first glass plate Gl is a flat and
smooth surface. Therefore, a polarization film may be
bonded onto the liquid crystal cell at this stage;
however, in order to enhance the strength further, it
is lastly subjected to the finishing etching step
{8T7) .

In the finishing etching step (ST7), as shown in
Fig. 7E, the front and rear surfaces of the first

glass plate Gl and the second glass plate G2 excluding
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between the first glass plate GL and the second gl ass
plate & is sealed with a sealing nenber SE having a
hydrof l uoric acid resi stance. Here, the masking
process may be executed prior to the cutting and 10
separating process (ST5). In this case, the masking
process is carried out so as not to cover the scribe
lines 5a and 5b. In any case, after the cutting and
thee parrdtpheg-alstfop nddes Sialeswtff d @ee saon ¢dreeped i phehas
fringes of 15 the first glass plate Gl and the second
ma@lkassy pleatte: rGMAne-hiray ghthyddof Dot Betasddh an
etchant so as to etch only the peripheral fringe side
refildtacrs (SThis MekRing bricvedld agh Lt iRl sud he
bonded glass plate 1 into an etchant tank. It is

byS tgéﬂe@rﬁrﬂrﬂmn%f& 35 B nSTa eéﬁé\é@gsmg?é@ m or

bel ow. Even if etching is carried out to exceed

matstﬂatnga%ﬁﬂ;er hie 38l %ngitl?le e'}ﬁbhe%rle‘ﬁﬁ% é"rt her.

When the above- descrlbed et ching processes over,

bettlav% emﬂcj%qid%lt Oﬁé :thj#)é’ l%f)falpcﬁ)ngljlggsgcgéd %l?ss

pol arlza i on nmasking nenber |s

f In th t test_b
Pla%§°tf%stﬁsﬂgse@§ﬁ2d'§3&t&"§% 5 v e a0t SRCER7 b
e TSR 5 A Sass | s e B ed

process may be executed prior to the cutting and
separating process (ST5). In this case, the masking
process is carried out so as not to cover the scribe
lines 5a and 5b.

In any case, after the cutting and separating
step, the side surfaces on the peripheral fringes of
the first glass plate Gl and the second glass plate G2
are brought into contact with an etchant so as to etch
only the peripheral fringe side surfaces (ST6). Here,
it is effective to immerse the bonded glass plate 1
into an etchant tank. It is sufficient that the
amount of etching is 60 um or below. Even if the
etching is carried out to exceed that amount, the
gtrength is not increased further.

When the above-described etching processes are
over, the flow proceeds to the work of bonding a

polarization film after the masking member is peeled
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that the four-point bending strength a cal cul ated by
the followwing fornmula is 140 MPa or above. The four-
poi nt bending strength a = 3P(L - 1)/(2W2). Here, P
L, 1, W and t represent the maxi num 10 |oad, the
interful crumdi stance, the interfulcrum distance (the
| oad side), the width of the test piece, and the
t hi ckness of the test piece, respectively. In the
ofdbove fornmula, when the plate thickness of the liquid
crystal cell was 0.6 mm the four-point 15 bending
strengt thef meapitumal,i tay fefursamlres dend ingg passedy
t hrough the sanme steps was 138 to 264 MPa. Al so, when

thehe epltatey Wittt s siihg tenTtdher foaer ok Ndarried
bendi ng strength was 142 to 304 MPa. This shows that

oulth@rs rld qric{)dl% @bﬁ;&élhic%qme%x}ﬁig thes el terhr 201 he
e. re

result will when the plate thickness is” 1.0

£ A 1L G e e Ml e denf erion (128 b0 23 :MRR)y to

the result I n the case where the plate thickness is
6 Wth respect tp a bqnded gl ass plate 1 prior
ey B ey drihed G & g s et (o)
thd %%ﬁbgh'ng/ fsotrrn}%q,gat n S d QR riEdvhen meEasurenent
Was ~madé apply di

p ing a’stress in a direction roﬁrthe
Pog e BoRATE M 05 EH 1 o8 e Uae (B 5so. vhen
neas%[a%g?ntP,W%s: rZ{a,d%,.byanséiee:arraetpirne(‘:’sent the maximum
load, the interfulcrum distance, the interfulcrum
distance (the load side), the width of the test piece,
and the thickness of the test piece, respectively.

In the above formula, when the plate thickness
of the liquid crystal cell was 0.6 mm, the four-point
bending strength of a plurality of samples having
pasged through the same steps was 138 to 264 MPa.
Also, when the plate thickness was 0.3 mm, the four-
point bending strength was 142 to 304 MPa. This shows
that the smaller the plate thickness is, the better
the result will be. Here, when the plate thickness is
1.0 mm, the result will be inferior (128 to 239 MPa)
to the result in the case where the plate thickness is
G.6 mm,.

With respect to a bonded glass plate 1 prior to

proceeding to the finishing etching step (ST5), a
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the first glass plate and the second gl ass pl ate
constituting the bonded gl ass substrate into

i ndi vi dual gl ass plates, a four-point bending strength
of about 4000 to 7000 MPa was confirned with respect
10 to the glass plate of 0.1 nmas a result of the
four- point bending test by the testing nethod
according to JIS R 1601. Here, the reason why

siimidiad ditdergitas svaP| Adesi finv® whéll ged sstemegt hwseens
to be that a nenber that obstructs the bendi ng, such

made 0y W1k rhondad a8 si Pl At @ ré St 2B eftomAshshown

above, according to the above-descri bed Exanples, a

sdddtidl GG talaceldxddita | S hadlys bk okencndye drst
pressing force or bending deformation can be

g 1Ay %}pﬁl )&Lc?sec?"tfe;? ifethis.is nounted on an IC

20 card, It e suftficiently practicable. Here,

|t Ay 1 oot e R, 3 Wl By SR aingi on
o130 Ak Kb PRI M SRR L0 gt o, phanges
e R X VLA e B
. an equi val ent performance has been confirned. Al so,
i %@a&b&;@%%% B e RO bR NY| BsEepPate

1 having scribe |lines 5a and 5b di sposed 5 thereon was
ofr hGedd 4 & HT KRS MRR arr et prdoekish respect
to the glass plate of 0.1 mm as a result of the four-
point bending test by the testing method according to
JIS R 1601. Here, the reason why individual glass
plates have a larger strength seems to be that a
member that obstructs the bending, such as in the
bonded glass plate, is absent.

As shown above, according to the above-described
Examples, a liquid crystal cell that is hardly broken
by a pressing force or bending deformation can be
produced. Therefore, even if this is mounted on an IC
card, it will be sufficiently practicable. Here, the
gspecific descriptions are not particularly intended to
limit the scope of the present invention, so that it
goes without saying that various changes of the design

can be made. For example, the present invention can

be applied to an organic EL using a glass plate
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However, the bonded glass plate 1 may be reduced in

t hi ckness wi thout disposing the scribe |lines 5a and
5b. In such a case, the bonded glass plate 1
subjected to thinning is physically separated to cut
out individual 10 liquid crystal cells. In this case,
since the first glass plate G and the second gl ass
plate & are respectively etched, the cracks on the

inetted sdrbaddsuial enyermaledelilherahy drrprayi gl érie
bendi ng strength. In this case, the four-point bending

pesffber@hlted hald beas SUEIEiha@ld. in the case where the
plate thickness of the liquid crystal cell was 0.6

MM hheof 04k RleNthbRRNANRG SHRN Gl pldnsddden of
sanpl es haV|ng passed the sanme steps was '97 to 117

[ GRSS r I | Kﬂ§§§é S
gly.gé r%ﬂina%t%hé’ IPI(?EIE%?O poi rﬁ@g—elﬁ]d%éqngagtﬁcﬁg%wh C:I\/\llas 75 étfvg

f
crgt el Tpe TR, S ALY o s
' 6 th
Hok%&%"f' RS PR SR ST o g (i et
Ex d . th 27 bendi t th
T R A R M T
surf ces of the Ilgyl cry ceII to obt ai n

InsﬁBS h3sGPf&ce thS %»ﬁ PRt 1 tEH%RJ‘?‘cﬁt?—f?gt

In this_case also it |s sufficient 5 that the
théﬁﬁ&ﬁﬁ of BhYRiicglly Feperafad 60 MulsPuthatndividual

liguid crystal cells. In this case, since the first
glass plate Gl and the second glass plate G2 are
respectively etched, the cracks on the outer surfaces
are removed, thereby improving the bending strength.

In this case, the four-point bending strength o
was such that, in the case where the plate thickness
of the liquid crystal cell was 0.6 mm, the four-point
bending strength of a plurality of samples having
passed the same steps was 97 to 117 MPa. Also, in the
case where the plate thickness was 0.3 mm, the four-
point bending strength was 75 to 114 MPa. Here, it
has been confirmed that, when the plate thickness is
1.0 mm, the result will be inferior (68 to 103 MPa) to
the result in the case where the plate thickness is
C.6 mm.

In these Examples, in order to improve the
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it has been confirnmed that a liquid crystal cel
havi ng a peripheral fringe end surface snoot hened has
an i nmproved four-point bending strength a of 140 MPa
or above. 10 Here, it goes w thout saying that the
present invention can be applied to a commute ticket
for a railroad, a driver's |license, a basic resident
register, and the like in accordance with the usage of
bethlde ngCstakthgtAl fmrtHercarorize mesedktash aomiy tilpd e 15
function card in accordance with the data storage
peaiptiat-radf firieigee rRB .sudE AT IS tBHAIIMIR 1S cdystfaTard
havi ng an i nmage displaying function, conprising: a
cegtentabganty @l g tiiduriiate GAl |LGhdwedy sHulodd reds
all of the operations including a data transmtting

thARdFEERLVI AE ProResn ik0-aad Liam 2l 8% eidlicient
apparatus; a displaying el enent that displays

th?%c%%%a%%oili&%f %rfw%gvl:lic gLCr)l%inr:‘Lf:)slh%.ebsaé‘.s’itsl'lath%c 63[9 i nStsrclil C‘érl'llao@

romthe centr Fimg uni and powe

.S I i l.ies el.ectr.i t ch unit
ltoﬁgghée%gr %Fh\%hqugléggt%g | slp Cé\'{/ﬁdr:}g I erfaelntg?l?a
.manner_ I hat bonded gl ass

hagrg.{l :%é%%g;}%he%uaﬁh f?:‘lnge endI surface smootheried prlla‘?ée
an improved four-point bending strength ¢ of 140 MPa
or above.

Here, it goes without saying that the present
invention can be applied to a commute ticket for a
railroad, a driver’s license, a basic resident
register, and the like in accordance with the usage of
the IC card. Also, it can be used as a multiple-

function card in accordance with the data storage

amount of the memory.
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15 bonding a first glass plate exposed to a user and a
second gl ass plate not exposed to the user to include
a plurality of displaying elenent regions therein is
reduced in thickness to have a conbi ned thickness of
0. 60 mm or bel ow by a nechani cal or chem cal process,
20 followed by separation. 2. The card having an i mge
di spl ayi ng function according to claiml1, which is
WwHrReduced'LIATMED clgnress by using an etchant containing
hydrofluoric acid. 3. The card having an i nage

di sphayi AgchvAChhOAng2anasmagei ag sﬁq a§lidlgMilinddt idn,
wherein the displaying 29 el ement has a periphera

cobfprgg @nd surface that is etched within a range that
does not exceed 60 mafter the bonded glass plate is

ol emint R, R o N o T RBe S TG
co%%@%tllsog’ll SR S'og;ﬁa;ragtl J']Coq{(;% r:‘ta]'Lc 19.9&}1{%'4 ' 419 Nt t that

col'l"'éctivély ™ contr € operations 1ncluding

t transm tting _and recejivin rocess to and from
er3pdRiE el IR L AR A D T et A

i spl.ays necessary information on the basis of an
ex%ﬁ§gﬁ cPPER Tt he central controlling unit; and a

power supply unit that supplies_electric power
a displaying element that displays necessary

information on the basis of an instruction from the
central controlling unit; and

a power supply unit that supplies electric power
to each unit of the card,

wherein the displaying element is completed in
such a manner that a bonded glass plate obtained by
bonding a first glass plate exposed to a user and a
second glass plate not exposed to the user to include
a plurality of displaying element regions therein is
reduced in thickness to have a combined thickness of
0.60 mm or below by a mechanical or chemical process,
followed by separation.

2. The card having an image displaying function
according to claim 1, which is reduced in thickness by
using an etchant containing hydrofluoric acid.

3. The card having an image displaying function

according to claim 1 or 2, wherein the displaying
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15 to each unit of the card, wherein the displaying
el ement has a conbi ned thickness of 0.60 mm or bel ow
in which a second glass plate exposed to a user and a
first glass plate not exposed to the user are bonded,
20 a peripheral fringe of the second glass plate has
a side surface that is physically cut and separated,
and a peripheral fringe of the first glass plate has
elammtsineal lay patipghdrdl ner friofereshd henef acé helhat S125
snoot hened by an etching process. 30 5. A card having

etdhddBae ISR ad fUDol | s EMTUISENG 6@ SR Fbr
controlling unit that collectively controls all of

tHeN S LRRIAY 19SS I i NG & fatdn 55 A ransaidéHdasad
recei ving process to and froman external apparatus;

se%r??ja%@da}ﬁjr% %.lr%f‘.itbddaﬁateoféﬁé}{@é’s necessary

ornmati on on asl s an instruction fromthe

t
centr,al go [ Li ni.t; . 1Q. S |y .unjt
that Gupsl ot el alepdtshl iBRte BigelatTng Rt R,
ccpa&q,.mherein t he di splayi ng el enent has a conbi ned
{Hi"ckitéSS of 0.60 mm or below in which a second gl ass

I X r an first glass ate not
gxggge&%ﬂg¥§TjJS%€}o (inéid%f% thé% é%l ec ively

controls all of the operations including a data
transmitting and receiving process to and from an
external apparatus;

a displaying element that displays necessary
information on the basis of an instruction from the
central contrelling unit; and

a power supply unit that supplies electric power
to each unit of the card, wherein

the displaying element has a combined thickness
of 0.60 mm or below in which a second glass plate
exposed to a user and a first glass plate not exposed
to the user are bonded,

a peripheral fringe of the second glass plate
has a side surface that is physically cut and
separated, and

a peripheral fringe of the first glass plate has
a physically cut-out line formed therein that is

smoothened by an etching process.
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15 to the user are bonded, and peripheral fringes of
the second glass plate and the first glass plate have
a physically cut-out line forned therein that is
snoot hened by an etching process. 20 6. The card
havi ng an i mage di splaying function according to
claim4 or 5, wherein, with regard to the bonded
glass plate in which the first glass plate and the
second ghassrgl Ateiagchasemagpl digbiltyiof duspitdying

el ement regions, 25 the displaying elenent is produced

cobpréxdeudt:i ng, 31 in this order: a first step of

formng a first scribe Iine on a surface of the first

gl ass pkateala eeeeRd 154RP B O NbAak&Ghant into
5 contact wth the first 'scribe line; a third step of

coh@EERY a3 158G S it il iy id’ﬁﬁ‘.‘u‘gg?ra{ esponds to

e first scribe line, on a surface t he second

th
CSHBEIIAE o DRSO i VA0 g

rough "t he seécond st ep, ep o

hn tress to the bonded glass plate in a
exﬁ??&é&i%ﬁg %8§FFHe second gl ass plate exposed to the

soer o B5LASeL i lmanPL A TRl erposed Lo the
in@lo%%ngt?lo%n%nt I?:%es%gsqes Ioifn%in instruction from the
central controlling unit; and

a power supply unit that supplies electric power
to each unit of the card, wherein

the displaying element has a combined thickness
of 0.60 mm or below in which a second glass plate
exposed to a user and a first glass plate not exposed
to the user are bonded, and

peripheral fringes of the second glass plate and
the first glass plate have a physically cut-ocut line
formed therein that is smoothened by an etching
process.

6. The card having an image displaying function
according to claim 4 or 5, wherein, with regard to the
bonded glass plate in which the first glass plate and
the second glass plate enclose a plurality of
displaying element regions,

the displaying element is produced by executing,
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15 7. The card having an inmage displaying function
according to claim®6, wherein the displaying el enent
is produced further through a fifth step of bringing
an etchant into contact only with the periphera
fringes of the first glass plate and the second gl ass
20 plate after the fourth step. 8 The card having an
i mage di splaying function according to claim4 or 5,

irnwheried pideg-.di splaying elenment has a four-point
bendi ng strength of 120 MPa or above as neasured by

appl Wi B9 &SRS df oy il L0, fdomide secand 4
gl ass plate exposed to the ™ 32 user to the first glass

suleale R t@f&ocﬁ.%éct %Gfoat]]_s% &lve. by @ testing method

according to JI'S " The' card having an inmage

PSR I e IR 42 AADE B
ccRbSi $Ah e 8 et sep b cnges of ©10 et bel ow
abov % @A i%dt es%teipn % £ r?c}rr&%%ga Cac osredcior}gi tsoc f] ]! bSe Fi :IEL n6eo ,1 - 33

which corresponds to the first scribe line, on a
surface of the second glass plate of the bonded glass
plate having passed through the second step, and

a fourth step of applying a stress to the bonded
glass plate in a direction from the second glass plate
exposed to the user to the first glass plate not
exposed to the user, so as to cut and separate the
bonded glass plate along the scribe line.

7. The card having an image displaying function
according to claim 6, wherein the displaying element
is produced further through a fifth step of bringing
an etchant into contact only with the peripheral
fringes of the first glass plate and the second glass
plate after the fourth step.

8. The card having an image displaying function
according to claim 4 or 5, wherein the displaying
element has a four-peoint bending strength of 120 MPa

or above as measured by applying a stressg in a

direction from the second glass plate exposed to the

32



user to the first glass plate not exposed to the user,
by a testing method according to JIS R 1601.

9. The card having an image displaying function
according to claim 4 or 5, wherein the first glass
plate and the second glass plate each have a plate
thickness of 0.10 mm or below and have a four-point
bending strength of 4000 MPa or above by a testing

method according to JIS R 1601.

33



