DESCRIPTION ILELELERLELETER TR T et errerrrerrrriMmIl *166166* 1 NFORMVATI ON
RECORDI NG- DI SPLAYI NG-CARD, | MAGE PROCESSI NG METHOD USI NG SAME, AND | MAGE
PROCESSOR 5 TECHNI CAL FI ELD The present invention relates to an

i nformation recordi ng- displaying card capable of displaying visibly and
rewriting information by heating, an over sheet used for the information
recordi ng-di splaying card, an imge 10. processing nethod, an inage
processor, and a method of nanufac@EgCRgPTth-|nfornatﬂmmwmﬂWﬂmmmmw

di spl ayi ng card. BACKGROUND ART I nformation recording

menbership card, an ID card, a 15 credit card, a cash cardgsia®m | C card and
the like partly has an infornation storing section such as a nmagnetic
tape, an IC chip and the like. This information storing section can record
an indivi dual seciNFORMATFINIRECORBINE: DASPLAYING GARDIMAGRI t he |i ke.
Due to its conpactness and convenience, the information recording card is

wi despread i n PROCESSING VST gﬁyg;e n
recording card carries out reﬁg1ng and rewi |nghm%e§%e rg%%g%p

|nfornat$on with a special unit, although |eaving a
~l1~M1I IIMIMIMIIIIIIII~II~*GOOOOl*

TECHNICAL FIELD
The present invention relates to an information recording-displaying
card capable of displaying visibly and rewriting information by héating, an
over sheet used for thé information recording-displaying card, an irﬁage
10. - processing method, an image processor, and a method of manufacturing the

information recording-displaying card.

BACKGROUND ART
Information recording card such as a membership card, an ID card, a

15 credit card, a cash card, an IC card and the like partly has an information

storing section such as a magnetic tape, an IC chip and the like. This

information storing section can record an individual secret information,

especially such as money and the like. Due to its compactness and

convenience, the information recording card is widespread in many countries
20 inmodern society. The information recording card carries out reading and

rewriting of the recorded information with a special unit, although leaving a
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shortcom ng that the card owner cannot visually (directly) verify the
recorded i nformati on. On the other hand, devel oped and used recently in the
market is a rewitable card capable of carrying out a tenporary inage
form ng, and 5 capable of erasing the i mage when the inage is not

necessary. Mire specifically, the above rewitable card is the one that
'can visually display the information on its surface and can rewite the

i nformation. . [;t.ahl are provi with.a etic
i nformation s§t§ g&?ﬁéﬁgﬁéctt@gﬁsmﬁ'ﬁ%g%b%a\%l 9 Jhsﬁa?lg’ndglecﬁhﬁevef % abl e card,
nanely, displaying. 10 visually and rewiting the information as an inage
can be expré@@@éegynﬁf@ﬁﬁpﬁg the follow ng states: Between an el ectron-
donati ng conmpound (so-called a |euco dye) and an aci d/ base conmpound, a

col oring state anOnihedREeY RAnE idedelshed Sndiued BhRhtlySh¥hd BFRE Wi h a
difference in one of the followng: i) a heating ténperature, and ii) a
cool i ng rat%e%;Reg a Q;ati . }5 Fbreingbove, the el ectron- donating
conpound has®a bl SRED panabl¢ pf sareyingon gdpRpory iagedoupmenayd assune t he
coloring by making a structural change attributable to the |actone ring
opened by amapildeof erasiig theaimgpze wheii the inhvezesisindt bassssasnpdure f unctions as
a devel opi ng-reduci ng reagent. For exanple, patent docunent 1 and patent
docurent 2 dj Jol i\blye recgrding
ot el havk e ek i SR rRe b AR (R AhaP S FYBLALT afel B

recording layer is disposed_on a support, Herein, 2
9. 11¥f%rmat10n onplts surface and ca%prewrite the information. Some

rewritable cards are provided with a magnetic information storing function.
The above function of the rewritable card, namely, displaying

10  visually and rewriting the information as an image can be expressed by
forming the following states: Between an electron-donating compound
(so-called a leuc;) dye) and an acid/base compound, a coloring state and a
decolorizing state are relatively formed with a difference in one of the
following: i) a heating temperature, and ii) a cooling rate after a heaﬁng.

15 Hereinabove, the electron-donating compound has a lactone ring in its
molecular structure and may assume the coloring by making a structural
change attributable to the lactone ring opened by an electron discharge,
while the acid/base compound functions as a developing-reducing reagent.
For example, patent document 1 and patent document 2 disclose a rewritable

20  card made of a reversible recording material having such a structure that a

reversible thermosensitive recording layer is disposed on a support. Herein,



a resin base material for the reversible thernosensitive recording |ayer
contains, as nmain materials thereof, the el ectron-donating conpound and

t he devel opi ng- reduci ng reagent which are descri bed above. More
specifically, the above reversible thernosensitive recording material uses
a 5 difference in reaction rate between the acid and the base, to thereby
repeat the colorings and the decol orizings. Patent docunent 3 and patent

docurent 4 di Scl 95 fusth bEGhAIR fol (RPN L h¥fins RaRIifle/NdcsRAGF 1 3l having
a resin base material containing i) a l'euco dye and ii) an el ectron-

accepting conpound having a |ong-chain 10 al kyl gro as a devel opin

agent . The Ho¢BrLOMRHRP ag@rﬁm\m%rn@iﬁetherr%crfgﬂ%%%ﬁﬁgwagva%?% GRIPRPEN asga
cohesive force, and contacts the | euco dye or is separated fromthe | euco
dye, thus rgp&dhé AgvdlbiEingabdiding Sepeat witclohty dedcrihsd abovckloself fi ciently
conpensating for the conventional shortcomng of 15 the information

recordi ng card.descrj,bed above, the r.skhl. : (R cordin
mat eri al ha@l?eﬁb&iailé" #hlfl} n%)toi"%ﬁ%"eg?l%& %%?é‘%ﬁ%%&‘g? §%%F?l§%§ﬁ§@lrr%\}\ﬁwlg%§|§g t he °
information attracts attention. Wth this, such a card is devel oped and

recent | y5 bediffesencs ipereaetsen rate brewverty the acad and $he base. 4o therghr reragt(as an

i mge di spl ayi ng section) of displaying visually and rewiting 20

i nfor mati ongnebigriges oMl thdidebio®zidgds an information storing section) of
recording and rewiting the information. Hereinafter, the above card is to

be referred to aSP;tieIQE ggcrﬂantlén%r}) aqr?cf Serltdein@%bctgxinggtl; g \éllsréﬂ)s(e: %rr%v;rsible

thermosensitive recording material having a resin base material containing
i) a leuco dye and i) an electron-accepting compound having a long-chain

10 alkyl group as a developing agent. The developing agent with the
long-chain alkyl structure has a cohesive force, and contacts the leuco dye or
is separated from the leuco dye, thus repeating the colorings and
decolorizings.

Since sufficiently compensating for the conventional shortcoming of

15 | the information recording card described above, the reversible
therﬁlosensitive recording material having the functions of displaying
visually and rewriting the information attracts attention. With this, such a
card is developed and recently begins to be used in the market as has a first
function (as an image displaying section) of displaying visually and rewriting

20 information and a second function (as an information storing section) of
recording and rewriting the information. Hereinafter, the above card is to

be referred to as “information recording-displaying card.”



3 The above information recording-di splaying card, basically, uses i) an
over sheet such as a reversible thernosensitive recording material in which
at |east a reversible thernosensitive recording |layer is disposed on a
support, and ii) a core sheet having a function as the conventi onal
information 5 recording card. The above information recordi ng- displaying
card can be forned by overlapping the over sheet's support side with the

core sheet, foll d, by a.therno-conpy.ession bondi ng_and the like. The
i mage di spl ayi ng &Eﬁ@%’f’%enm(g?”?”rféo%’i% IPﬁ%&pﬁﬁY%ﬁar ’é’@é}cailﬁgl-seﬁﬂs% ayi ng
card is carried out by the over sheet. On the other 10 hand, the inmage

stori ng funeoveoshet siible asboeeensitflo thmimosansieve rdeardingdmafdrayiingvideli d may
vary with types of the card. Mdxre specifically about this: The information

storing functi \i ' e . G ta be

carried out%%§g%ﬁ§x8€g%ﬁgﬁ2%?%g§g?lggbggggugﬂ%%igﬁﬁﬁagggga%Pﬁﬁﬂﬁﬁﬁggnation

storing function by an IC chip, 15 antenna coil, a magnetic stripe and the

like is, inoagéritraiore ghegidwving a funqtipnes thegroavemnidenal i1sfommationor mat i on

recordi ng- displaying cards are thin and others are thick. Since the over

sheet i sst hiracorlliig dalid ckTRE abé¥e infsniatic FRbiding- diglayidi @Qrcﬁéa'ipbe;]‘yi ng card
e

is ordinarily dependent on the thickness of the 20 core sheet. T
i nformation 55y t%lr cr)]vqe-rlegpipsigé ei Q&r%ﬁggt’srseu%%gu é/id(te) %vqh{] ienc%ré (s)h(?e ,
followed by a thermo-compression bonding and the like.
The image displaying function of the above information
recording-displaying card is carried out by the over sheet. On the other
10  hand, the image storing function of the above information
recording-displaying card may vary with types of the card. More
specifically about this: The information storing function by a magnetic
material such as a magnetic tape can be carried out by the over sheet or the
core sheet. However, the information storing function by an IC chip,
15 antenna coil, a magnetic stripe and the like is, in general, disposed in a thick
core sheet.
Some information recording-displaying cards are thin and others are
thick. Since the over sheet is thin, the thickness of the information
recording-displaying card is ordinarily dependent on the thickness of the

20 core sheet.

The information recording-displaying card recently beginning to be



4 used in the market is nade of a conbination of the followng O and ii):
i) a reversible thernosensitive over sheet using, as a support, a

pol yet hyl ene terephthalate (PET) film and ii) a core sheet having, as a
raw material, polyvinyl chloride (PVC) resin, polyvinyl chloride resin
such as copol yner of 5 vinyl chloride and vinyl acetate, or polycarbonate
resin. The above materials are wdely used for the foll ow ng reasons: The

pol yet hy! encisb 1,20l akRdids bl ofld LRMRRHM Of td B u%%%?%ota&%fl DG over

sheet is highly resistant to a sol ution ving a
conposition (especially, constituting the reversible recordlng | ayer) in a
sol vent. Thé&eversibln (herpiprensitive perr hROCysingsha gypHorisa phkyetlurlens heet
material is excellent in physical property, mechanical property,

ermbossabi | i tyrephthaliRr @B f166@hdaD))a cor@ BRedthavin %s alRfy al@¥gapol yvi nyl
chloride resin is also proper as the support of t over sheet, so as to

bt f n cert
oxtent, a1 PRBVBPLEREHY BYED rediny b Bt FABEEE e P B e onol oL [ aw

material, the above pol yvi nyl chloride may, from sone viewpoints, cause a
hydr ogenS chivowil dblogale angdhranyl acitater et payedrbenateaienin. used and t hen scrapped,
thus damaging an incinerator and reducing lifetine thereof. 20 Mver,

novenent of el i M7 ifietigtepPRilY X!‘Nldeﬁi}hh%d ﬂ? tﬁg) Oer Qaéo%sl Pegom ng
nore and nore active I n various countries, oug tion
polyethylene terephthalate (PET) film used for the support of the over sheet
is highly resistant to a solution which is made by diésolving a composition
(especially, constituting the reversible recording layer) in a solvent. The
10 polyvinyl chloride (PVC) resin used as the core sheet material is excellent in
physical property, mechanical property, embossability (at character section),
and the like.

The above polyvinyl chloride resin is also proper as the support of the

over sheet, so as to obtain an image eraseability, in view of expressing, to a
15 certain extent, a flexibility by heat.

Though being excellent as the card’s raw material, the above
polyvinyl chloride may, from some viewpoints, cause a hydrogen chloride gas
when incinerated after being used and then scrapped, thus damaging an
incinerator and reducing lifetime thereof.

20 Mover, movement of eliminating the polyvinyl chloride (PVC) resin is

becoming more and more active in various countries, although relation



5 between the polyvinyl chloride (PVC) and dioxine is not clarified. The
pol yvinyl chloride resin is used for the information recording- displaying
card as well as the conventional information recording card, in other
words, has high publicity. Wth the above background, other materi al

repl aceable with 5 the polyvinyl chloride (PVC) is desired al so
donestically. For use as the raw material for the information recording-

qomest! | ; L . - th t
I'splaylng b%%gen %?#p%ﬂo%ﬁéﬂﬁ&e (W('Jﬁaﬁﬁdg&'i 9] ddhatpdoes no

contai n hal ogen e above thernop asti ¢ resin include

pol yet-hyl ene resin, . polypropyrene resin, polyester resin, polycarbonate
resin, poly®eynny chinridg resingis sed fordhejipformatipngrecordingdiselaying cand d' s
base material nade of polycarbonate resin and the like is highly resistant

to heat, theseill ad thelddhivéetional dnformstiondetadifs a0, it dthePwbadd dak0 heat,
beconing an excellent material in terns of durability. The information

recordi ng-displ aying, cargd using the 15 pol yicar,bonate resin and.the like is,
t her ef or e, 21“ e érﬁl)lﬁcgtyl n%ﬁ%aln%i?lf(oevte%ac%"vné? }beéinﬁ@terlggf?pﬁa é‘gber?fﬁtt‘jﬁ lity,
the polycarbonate resin is low in enbossability. The reversible

t her nosehsi thepolysinyl dhlogidedP¥E) & desdred alsé domgstacadlyi ng by using a t her mal
head may | ose head matching property wth the thernal head contacting the

| nf ormati on r ecor Bynigke 4l hBlea! et dor A bt dAALCERAISEANDINREY

| eadi ng especially to deteriorated eraseability, whichis ortcomng. A

raw material replaceable with.t ol yv
card‘jJ % t%ermoplastlc resin PsebeQng tu(ﬁg(s that does not contain halogen.

Examples of the above thermoplastic resin include polyethylene resin,
polyprop);rene resin, polyester resin, polycarbonate resin, polyacrylic resin,
10 and the like.

Among the above, the card’s base material made of polycarbonate
resin and the lil;e is highly resistant to heat, thereby, is unlikely to cause
deformation attributable to heat, becoming an excellent material in terms of
durability. The information recording-displaying card using the

15 polycarbonate resin and the like is, therefore, appearing in the market.

However, being low in deformability, the polycarbonate resin is low in
embossability. The reversible thermosensitive recording material for
writing-erasing by using a thermal head may lose head matching property
with the thermal head contacting the information recording-displaying card,

20  thus reducing sensitivity, leading especially to deteriorated eraseability,

which is a shortcoming. A raw material replaceable with the polyvinyl



6 chloride resin is conventionally not found. On the other hand, a unity
which i's the over sheet bonded with the core sheet is to be enbossed. The
thus forned "enboss marking” is to be marked on the information recording-
di splaying card, to thereby make 5 personal information identifiable, which
is inportant in terms of conveni ence and useful ness. Especially, a thick
card such as the credit card, the bank card and the like is to be provided

with the "ermﬁ%ﬁier@gilgiggoﬁven\rzt\%jn%%,in%tif&g{dspensabl e in the nodern society.

In sum the enbossing IS no nore required fromusers and vari ous
industries. 10 The above "enboss marking" is mainly used for card nunber,
expi ration, owner©s thagtheshandha unityewhighds Hasowarctheat benvedivoith ke t 0 be
copied with a roller, by interposing the card into a copy voucher for

reckoni ng  @breashebPisGodRbribdstd.KerheliiisTHANE] USEbAYs hi&kin @RS Be MBI Ki NG”
~is prevalent donestically and overseas. 15 The pol yet hyl ene terephthal ate

(PET) filmuse or .the su rt of the .,.over.sheet is.so.rigid as to have
| ow def or miln}agge%ynéhe Eb%f’?‘gg‘oﬁf‘é?§a’r“§, displaging f&hté’sthﬁFFbé(ﬁ?lé?ml y | ow
enbossability. Wth this, even when the polyvinyl chloride resin used for
t he cor e5 sheetsohakinforguatibreidensifiablel, hychaisdmpbliang iboashsigf i s carri ed out
fromupsi de of the over sheet, the over sheet 20 using the polyethyl ene

L BTl BT ALl T
the bank card and the like is to be provided with the “emboss marking,”
which is indispensable in the modern society. In sum, the embossing is
more and more required from users and variolus industries.

10 The above “emboss marking” is mainly used for card number,
expiration, owner’s name and the like, and has such a function as to be
copied with a roller, by interposing the card into a copy voucher for reckoning
at a store and the like. The above use of the “emboss marking” is prevalent
domestically and overseas.

15 The polyethylene terephthalate (PET) film used for the support of the
over sheet is so rigid as to have low deformation by an applied pressure,
thereby, has an extremely low embossability. With this, even when the
polyvinyl chloride resin used for the core sheet has a good embossability and
the embossing is carried out from upside of the over sheet, the over sheet

20 using the polyethylene terephthalate (PET) film may cause an insufficient

“emboss marking.” Moreover, the polyethylene terephthalate (PET) film



7 becom ng too thick may cause breaking of the card in the enbossing.
Especially, a thick card with the above non-contact |IC chip, antenna coil,
magnetic stripe and the |i ke enbedded therein cannot sufficiently absorb
irregularity thereof, thereby nmaking it inpossible to flatten the card's 5
surface. Wth this, the above thick card cannot snoothly carry out
rewiting of the recording by the thermal head and the |ike, therefore, as

the case . I Gi i ;1 Nt resssre and tenperature. As
a result,n?%ggggl %m?h?g¥n%£§%%%§§%ﬁgggﬂ#§E€ﬁ@ggngﬁgﬁnggmﬁ§§ing scrat ches,
havi ng renainingngouge, causi ng deformation, and the like, thus limting 10
appl i cation and n&ppdcilbupithigkirardadth thmabaveaoatppntaat dCrapiplidriteend ty in
usi ng manufacturing steps of the general -purpose card. The information

recor di ng- dbﬁ,pdnthéwq Sipd AN B ke diRB&IHddthe REAICARARG U ciBRtIYsed in the
mar ket has the follow ng structure. The enbossing is carried out in an

enbossabl e space forned.on,the_ core sheet.s .15 surface ich space,is free
from t he ov8PS¥RSEeEY arflté’ﬁpgreé’f’rtgﬁf@lye‘?a{‘% IBVBPOSSétﬁ%é? H%Hﬁﬂége t&Fdshe core
sheet is smaller in size than the core sheet's surface. The above over
sheet i s5t osbefabond¥ithtthis, hize sbove tdlidetarduwannbhahodthly éampoas nar ki ng" can
be di sposed in the enbossabl e space free fromthe over sheet. The above

met hod is I&mmﬂlg@d}tL@Eé&nﬁBgm@%%ﬁue%ﬁ%oanﬁ thel %Rel%ﬁﬁ@]g £y ot he over

sheet reduced in size Is to bée accurat ed to t‘% core

nor eover, the abov nPth dislimted in terns of an area for the over
case may be,

orcibly increases printing pressure and temperature. Asa
result, the above thick card may have failures such as having scratches,
having remaining gouge, causing deformation, and the like, thus limiting

10  application and manufacturing methods, and thereby finding difficulty in
using manufacturing steps of the general-purpose card.

The information recording-displaying card which is recently
beginning to be used in the market has the following structure. The
embossing is carried out in an embossable space formed on the core sheet’s

15 surface which space is free from the over sheet. In this structure, the over
sheet bonded to the core sheet is smaller in size than the core sheet’s surface.
The above over sheet is to be bonded to the core sheet such that the “emboss
marking” can be disposed in the embossable space free from the over sheet.

The above method is limited in terms of manufacturing since, for

20 example, the over sheet reduced in size is to be accurately bonded to the core

sheet, moreover, the above method is limited in terms of an area for the over



8 sheet's image display function, which are shortcomngs. In sum the
enbossi ng cannot be carried out for a unity having the over sheet bonded
to the entire face of the core sheet, making an information recording-

di splaying card without the "enboss marking." 5 The reversible

t hernosensitive recording material used as the over sheet is

"thernosensitive" which is a special material. In each of the steps
including i I. ing,the over sheet (having the above special property)
on the coréhés)e\rggel%],%glgid)lﬂ)&%ﬁ ?‘fnr?glofl hvélgg:\?‘ea gas,s§85tt°g‘7\ﬁ“th1s'the core sheet by

pressing-heating, and iii) conpleting the enbossing, it may be difficult to
10 manuf act ure t Ha gum.oheemlmssingcendptne chrsisdayitfor & andtyhavimgithe
i nfluencing the above special property, nanely, "reversible

t her nosensi byatishéet bdkieda&he ehfige BREVEIEY-RBRNEEL %Piﬁiﬂébﬁtiﬁfofr%ﬂagiﬁgfeq as
|

the support of the over sheet is nmade of a material which i1s in

heat resistance,.and. snmaller in_heat deformation than the polycarbonate
resin. Theréq‘CBFdéf‘g%SSpjﬁ%‘Inﬁicﬁ&i &”%‘?BF%H ombass 2aatkingating unit to a surface
of the above over sheet of the information recording- displaying card

begi nning to be U¥edrevarsibleehamnésensitivg reenrding arayedial ided adeheonadt i on by
the heat. This may nmake the adhesi on between the thermal head's face and

the over Shaglt s GHelA sensggkseug-toﬂigie BU spdaiitiSnh 30 ﬂféadchtﬁtg?tﬁ%{‘%sat the

heat application and there sing the sensitivi this,
especially the erageability may becone | ow, nanelg, an insufficient inmage
eraseabil i t?‘cf‘é‘he% Qvgriappingthe ovar sheet (having the above special property) on

the core sheet, ii) uniting the over sheet with the core sheet by
pressing-heating, and iii) completing the embossing, it may be difficult to

10  manufacture the information recording-displaying card without influencing
the above special property, namely, “reversible thermosensitivity.”

Moreover, the polyethylene terephthalate film used as. the support of
the over sheet is made of a material which is higher in heét resistance and
smaller in heat deformation than the polycarbonate resin. Therefore,

15 applying a thermal head as a heating unit to a surface of the above over
sheet of the information recording-displaying card beginning to be used in
the market may cause very little deformation by the heat. This may make
the adhesion between the thermal head’s face and the over sheer’s surface
insufficient, thus losing head matching at the heat application and thereby

20 decreasing the sensitivity. With this, especially the eraseability may

become low, namely, an insufficient image eraseability is caused, which is a



9 shortcom ng. The present inventors have studied the known data rel ated
to the above type of the information recordi ng- displaying card, as a
result, to find that any of the known data are free from description of
t he enmbossability, 5 and i nmage eraseability involved with the
enbossability. Described below are specific exanples of the information
recordi ng- displaying cards disclosed in cited patent docunents. Firstly,
for exanpl e, tent docunent 5 discloses an over sheet which is a
reversibl e Fggg?@Pﬁﬁifilnlhaving the following structure. A print layer, a
10 transparent support having light transm ssion of 50% or nore, a
reversi bl e recor dThgptesget invantbra havestwdied thd kyewn data cilsdstedhen a
support. A thick information recording- displaying card is disclosed

having the SYBROerERe i&f&ixﬁﬂiloﬂ‘&'ééanﬁn%‘?ﬁ?plﬁ%%ggdsﬁaﬁ b ] t@ﬂp sive.

However, patent docunent 5 does not describe e Ity at all. 15

Mat eri al usaple for_ the above suppqrt and the above transparent. support
are describé at(?‘i"k%ﬁ/ﬁ&’seg"ﬁé’ A arh dreefgym desqriptiqapt the empossabilityj | m i s
applicable thereto which is rigid, nanely, excellent in heat resistance,

t ensi | e 5st aaddinagaedadenbility kievolvahaithsthke @ilieb#bilifiyt ckness in a range from
8.5mto 300 m preferably 8.5 mto about 250 m" Specific exanples of the

20 e Ll el PRSI SR BB & CET Ay POl VoLl ene
recording-displaying cards disclosed in cited patent documents.
Firstly, for example, patent document 5 discloses an over sheet which
is a reversible recording film having the following structure. A print layer, a

10 transparent support having light transmission of 50% or more, a reversible
recording layer, and a protective layer are disposed on a support. A thick
information recording-displaying card is disclosed having the support side
united with a core sheet by using an adhesive. However, patent document 5
does not describe embossability at all.

15 Material usable for the above support and the above transparent
support are described (likewise between the two) as follows: “a plastic film is
applicable thereto which is rigid, namely, excellent in heat resistance, tensile
strength and the like,” and “selectable thickness in a range from 8.5 um to
300 pm, preferably 8.5 pm to about 250 pm.” Specific examples of the

20  material include polyethylene terephthalate (PET) film, polyethylene

naphthalate (PEN) film, polyimide (PI) film, polyphenylene sulfide (PPS)

10



10 film and the lIike. Mreover, the transparent support is made of
materials such as vinyl chloride film PET-Gfilm and pol ycarbonate and
the |like. Patent docunent 5 describes that the above filns exenplified are
made of plastic which is rigid, nanely, excellent in tensile strength and
the 5 like. In view of enbossability, however, patent docunent 5 includes
t hose evidently not enbossable, judging fromthe description of an unrigid

fiimand o hid thélike | Moo e BEREHARM: UpRlreds B o AL

deformation and a |l|arge thermal deformation. |Ih view ness, an
exanple 1 in patent docunent. 5 does not 10 describe thickness_ of
pol yet hyl ené"t ?%Bﬂﬁﬁékﬁfge#ﬂmwgﬁgéa w, pRd Polisashanate and ghe Bkppes that the

transparent support uses a transparent polyethylene terephthalate film
havi ng thi ckness RdteRbdauméritchdéssribeotidiitbl above filfs etsiplsfedigreof the over
sheet. Moreover, the over sheet itself that is fornmed according to this 15

exanple 1 o t . St pol vet hyl ene .t erepht.hal ate film as

t he supportinan Oggﬁ%%le%ﬁé%glggﬁpa?&? gﬁ(f%i%t tﬁ%%‘f%sélleﬁér%p'ﬂ%h ﬁggéﬁﬁat chi ng

at the heat _ application and thereby decreasing the sensitivity. Wth this,
especi al by like | mygeverfemhossahility, heyevricpatent dacumentsb instedesitbese nat eri al |
patent docunment 5 describes exanples 20 including vinyl chloride resin,

PET- G typi cabid@ﬁtlp@by@ﬁbegsl\lgb@@wugin@ﬁbﬁpﬁfemaﬁﬁtmﬁﬁf£h ubbieffigh @nlsed

al one or in conbination.

too rigid a film, and the description of a small thermal deformation and a
large thermal deformation.
In view of thickness, an example 1 in patent document 5 does not
10  describe thickness of polyethylene terephthalate film used as the support but
describes that the transparent support uses a transparent polyethylene
terephthalate ﬁim having thickness of 25 um, which is too thick for the
embossing of the over sheet.
Moreover, the over sheet itself that is formed according to this
15 example 1 of patent document 5 has the polyethylene terephthalate film as
the support and as the transparent support, thus losing the head matching
at the heat application and thereby decreasing the sensitivity. With this,
especially the 1mage eraseability may become low.
As a core sheet material, patent document 5 describes examples
20  including vinyl chloride resin, PET-G typical of polyester resin,

polycarbonate resin, which are used alone or in combination. No

11



11 description of the enbossability in patent docunment 5 proves
inpossibility of the enbossing. For the next exanple, patent docunent 6

di scloses a card's base nmaterial (core sheet) which is a thernoplastic
resin sheet having low crystal 5 property of 5% or less. A thick

i nformation recording- displaying card is disclosed which is a unity of the
above card's base material (core sheet) bonded wth a reversible

t her mosensi §éa@iptRAVTLhe BmbdBSHRNEN EEE doculddit 5rp?r\ﬁeé§fn§’;:;](%sibilit of
t hernosensitive recording tape hereinabove is provided wth a rgVerS|bIe

t her nosensi {.i ve recording | ayer (containing a |l euco conpound and 10 a

devel opi ng Q&@WP;“@H“& transparent PET film Patent document 6 is, however,
free fromany description of enbossing. Judging fromthe thick PET film
(25 min thicknesorithe aext exanplegpdtenaddcidfemd 6 Qiscloséa aardixipagel € 2), the
information recording- displaying card is not enbossable and has a poor

eraseabi | ity t . t C 7. discl oses,i) a
sheet (cor eiﬁag e%lt 6?#2%?%3?%’? ﬁﬁ%@h@%ﬁgﬁ% ﬁeg&c#{%@tln%gmgel?wacﬁ et|"’L}) a
reversible thernosensitive recording sheet (over sheet) provided with a
reversi bt e PYOREFtydSisor lege r%éb&chilﬁgrm&%ﬂ reeasding displaying eardds dye and a
devel oping agent) on a film which two sheets are opposed to each ot her.

To a gap 20diselowetwhidheis @Oty bEgHe dode LRl Re miRelal (@ré 8Rédt) i S i nj ected
and thereby the two sheets are bonded with each other, thus formng an IC
card (thiCcky,nged with a reversible thermosensitive recording tape (over sheet). The
reversible thermosensitive recording tape hereinabove is provided with a
reversible thermosensitive recording layér (containing a leuco compound and
10 a developing agent) on a transparent PET film.
Patent document 6 is, however, free from any description of
embossing. J u(iging from the thick PET film (25 um in thickness in an
example 1, and 38 um thick in an example 2), the information
recording-displaying card is not embossable and has a poor eraseability.
15 For the next example, patent document 7 discloses i) a sheet _(core
sheet) incorporating therein an IC chip module, and ii) a reversible
thermosensitive recording sheet (over sheet) provided with a reversible
thermosensitive recording layer (containing a leuco dye and a developing
agent) on a film, which two sheets are opposed to each other. .To a gap

20  between the core sheet and the over sheet, a resin is injected and thereby the

two sheets are bonded with each other, thus forming an IC card (thick

12



12 information recordi ng- displaying card). However, patent docunent 7 is-
free fromany description of enbossing. For the next exanple, patent
docunent 8 discloses a recording nediumused for mass production adopting
a Kanban (signboard) nethod, 5 which recording nmedium has a base materi al
a reversible thernosensitive recording |layer (containing a | euco conpound
and a devel oping agent) on the base material, and a protective |ayer.

Various typ ﬁflam@ﬁéécg aikb! dBp18) @i c%i(mlHJvhmrapcat% Raseoiateal - A

white PET st material in each exanple as a thickness of
188 m 250 n1and 33 proving no 10 attention is paid to enbossing.

Pat ent docuffem agy ﬁ%%%ﬁpndgé f¥18- and pat ent docunent 8 described above
di scl ose various specific exanples of naterials for the support
constituting the KoraheHegebxampld, padett datwmént 8 disslosas ered@rdingconst i t uti ng
the core sheet. In view of the enbossing, |ike patent docunent 15 5, sone

materi al s thus. exe fled for n; and ot her
et oriale t MR IR e 8T B0ARAHEE aBomiThk b RN bR TR, 21 !

i ncluding those embossabl e and not enbossable Sunnar|2|ng t he above, the
i nf or mat$ onwhéshoregprdgng giesippmtiasg '@%ﬁednawégilnan rexpreiblepdiegmesensitivée mar ket
is not enbossable on the over sheet's face. 20 For the enbossing,

therefore, (d8rdifBISy<H (EdttaihiAE Bdehcd doREPHRM, a Bk ue@el&;klﬁgla@@ﬂ@ ol gheeabi l ity
insufficient and causing environnmental pollution in th

base material, and a protective layer. Various types of plastic films are

exemplified as the base material. A white PET which is the base material

in each example has a thickness of 188 pm, 250 um and 350 um, proving no
10 attention is paid to embossing.

Patent document 6, patent document 7 and patent document 8
described above disclose various specific examples of materials for the
support constituting the over sheet, and materials for raw materials
constituting the core sheet. In view of the embossing, like patent document

15 5, some materials thus exemplified may cause a small thermal deformation
and other materials thus exemplified may cause a large thermal deformation,
1.e., including those embossable and not embossable.

Summarizing the above, the information recording-displaying card

beginning to be used in the market is not embossable on the over sheet’s face.
20  For the embossing, therefore, the image display area is reduced, making the

1mage eraseability insufficient and causing environmental pollution in the

13



13 'scrappi ng and di sposal. The information recording- displaying card
disclosed in the known data is not studied in view of the enbossing or the
i mge eraseability involved with the enbossability. Moreover, no proposal
is made in the 5 above known data for solving the environnmental pollution
in the scrapping and disposal. For bringing about a sufficient
enbossability to the information recording- displaying card, each of the
over sheet and the cq{ she§t constituting the information recording-

di spl ayi ng Sar gP Y gpﬁ%ﬁty of the 10 over sheet and the core sheet are

to have the enbossability. The conventionally known product and the
conventional |y knBehinfetmaatagrerdeoedingfdisntnying cabddisclisedvbotint kndyn pat ent
docunents and the like, various proposals are conventionally nmade in terns

of the revegatdisendtReudipg ansicw Uﬁh'é%@lﬂfdgbl'ﬁ% orkBe nﬁtaéé bRlseabiityenmbossabil ity
is, however, not suggested or raised at all in the above patent docunent s

o the | Lﬁ?w?%eﬁdd%ﬁaf*ﬁ? epbaygear qs‘rég%lsl ne fipgetl0n mafe nafSed ar ol .
In sum securing enbossability in this technical field and inproving the
i mage er@aseabovd knowmudatavfed seliving theee neifoaasaital pdllutiureinndiey scedppisgues. I n
ternms of the enbossability, for exanple, patent docunent 9
and disposal.
For bringing about a sufficient embossability to the information
recording-displaying card, each of the over sheet and the core sheet
constituting the information recording-displaying card, and the unity of the
10  over sheet and the core sheet are to have the embossability. The
conventionally known product and the conventionally known data are free
from the above viewpoint.
By patent documents and the like, various proposals are
conventionally made in terms of the reversible thermosensitive recording
15 material. The embossability is, however, not suggested or raised at all in
the above patent documents and the like. Not to mention, the embossability
of an over sheet of an information recording-displaying card is not suggested
or raised at all. In sum, securing embossability in this technical field and
improving the image eraseability involved with the embossability are new

20  1ssues.

In terms of the embossability, for example, patent document 9

14



14 discloses a heated transfer card having an acceptor
card's base material. Mre specifically, a dye in patent docunent 9 is

cont ai ned i

t hernosensitive 5 recording. The dye is to be nelted or sublimted by a
hen is received or fixed by the acceptor |ayer. The proposal

heat, and t

| ayer di sposed on a

n a heat transfer filmin the field of heating-nelting transfer
recording or a sublimating transfer recording, instead of the reversible

in

patent docugRtled $RERCA PRAG A RILYSHEL oL Bt e CALE 8y hase.pater | Al

and a polyes&er copo

i s made by
t he nol dabi

property (nanely, "reversible thernosensitivity") which is t

eraseabilit

use he” acc r

ol ymer

copol ynerizing a reactive silicone polynmer. 10 Wth the above,
baseymatesinlas epesafidallyt § dpé in natemé doewmentah &f eontaipaddni s
i mproved. As a matter of course, however, no description is made of
acconpl i shnghkapirahbr @HAGHSIABIFeld ¥f Miakii@theltid Hﬁﬂ§ﬂepgedb?<ﬁnﬁﬁﬁ(&' al

e i mage

P ih heet . 15 By patent d d the Iike,
proposal s a%’léb(iuﬁ%‘iﬂg%ﬁ‘}tlﬁ%éf?%r?&r%"f%e%@?ﬁ@e&feg%ﬁ%ﬁ% %quBP%‘(talvel ©

t her nosensi

tive recording material. The enbossability is, however,

many

not

suggest eéd orecomlisgd Ehe dy¢ is to bettheltabor suljahated gox hesntad aheh ishe | i ke.

to nention,

recordi ng- gQi.sRkavk e??PQhE%a% toryggested 20 or raised at all. In sum

securing the enbossabi y tn this technical field and inproving the

repetition

10

15

20

the enbossability of an over sheet of .an information

durability involved with the enbossability are
The proposal in patent document 9 uses a special polyester for the

card’s base material, and a polyester copolymer is used for the acceptor layer
which copolymer is made by copolymerizing a reactive silicone polymer.
With the above, the moldability such as embossability of the heated transfer
card is improved. As a matter of course, however, no description is made of
accomplishment of the embossability without influencing the special
property (namely, “reversible thermosensitivity”) which is the image
eraseability of the over sheet.

By patent documents and the like, many proposals are
conventionally made in terms of the reversible thermosensitive recording
matérial. The embossability is, however, not suggested or raised at all in
the above patent documents and the like. Not to mention, the embossability
of an over sheet of an information recording-displaying card is not suggested
or raised at.all. In sum, securing the embossability in this technical field

and improving the repetition durability involved with the embossability are

15

Not



15 new i ssues. (Patent docunent 1) Japanese Patent Application Laid-Open
(JP-A) No. 2-188293 (Patent docunment 2) 5 JP-A No. 2-188294 (Patent
docunment 3) JP-A No. 5-124360 (Patent docunent 4) JP-A No. 6-210954 10
(Patent document 5) JP-A No. 2001-341427 (page 2 to page 4, exanple 1)
(Patent docunent 6) JP-A No. 2000-137782 (exanple 1 and exanple 2) (Patent
docunent 7) 15 JP-A No. 11-154210 (exanple) (Patent docunent 8) JP-A No.
2001- 88443 (exa Ies%W (Patent docunent 9) JP-A No. 11-240262 (clains) 20
DI SCLOSURE “%%E“‘f ENTI ON

(Patent document 1)
Japanese Patent Application Laid-Open (JP-A) No. 2-188293
(Patent document 2)
5 JP-A No. 2-188294

(Patent document 3)
JP-A No. 5-124360
(Patent document 4)
JP-A No. 6-210954

10 (Patent document 5)
JP-A No. 2001-341427 (page 2 to page 4, example 1)
(Patent document 6)
JP-A No. 2000-137782 (example 1 and example 2)
(Patent document 7)

15 JP-A No. 11-154210 (example)
(Patent document 8)
JP-A No. 2001-88443 (example)
(Patent document 9)
JP-A No. 11-240262 (claims)

20

DISCLOSURE OF THE INVENTION
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16 It is an object of the present invention to provide an information
recordi ng- displaying card that is excellent in enbossability and

di spl ayed-i mage eraseability, easy to scrap and dispose, and is free from
causing an environmental pollution in the scrapping and disposal. It is 5
ant her object of the present invention to provide an inmage processing

nmet hod and an i mage processor for formng an inmage and erasi ng the inage

by using an overrtsfigglobpatof dhe ﬂr@iéﬁftqﬁ{iéxﬁﬂn{ EENoHdd%in %&&%&3’&{‘9 card each

of which is nade of a reversible thernosensitive recording nmaterial that
is excellent in,. enpossability and disp]ayed-inage eraseability. It is
still anot h’éercoﬁ%flggslﬂ?y’fﬁ cf‘ﬁ%ﬂiﬁ'qe@@ﬁ? eH\¥/é?1F QSsab Uy ARdde a net hod of
manuf acturing the information recording- displaying card. Hereinafter
descri bed adisplayadumegefeoaseabduppaisg o sgraphamdadiopsse, afd ectrée fbnf i r St aspect
of the present invention provides an information 15 recording- displaying

card, conprisisii af eniMrEndRf6H poRltoR Tn WEL AR aPpded io ]I[’ he core
sheet, wherein the over sﬁeet gorrpr Pses: a g ﬁ%‘rgta“\ﬂg‘?r}é%"s@ np Vilfes an
anor phous pol estgr resin, and a reversible thernosensitive recording
| ayer dispoddresabierkoldis possent wrension temaoyide andmsige predessing seetdindi ve
recordi ng | ayer conprises: an electron- donating coloring 20 conpound, and
g layer conp atlng h ) .

an el ect r onandaan &pbipa greesqe dndormhive; 18 YAAEE Bhe erddies TSy E&sihgcor di ng
| ayer is capable of relatively formng a coloring

an over sheet and the information recording-displaying card each of which is

made of a reversible thermosensitive recording material that is excellent in

embossability and displayed-image eraseability. It is still another object of

10  the present invention to provide a method of manufacturing the information
recording-displaying card.
Hereinafter described are measures for accomplishing the above
objects.
A first aspect of the present invention provides an information
15 recording-displaying card, comprising: a core sheet; and an over sheet

bonded to the core sheet, wherein the over sheet comprises: a support which

comprises an amorphous polyester resin, and a reversible thermosensitive

recording layer disposed on the support, wherein the reversible

thermosensitive recording layer comprises: an electron-donating coloring

20  compound, and an electron-accepting compound. The reversible

thermosensitive recording layer is capable of relatively forming a coloring

17



17 state and a decolorizing state, with a difference in at |east one of the
follow ng: a heating tenperature, and a cooling rate after a heating. The
over sheet is enbossable in an upper portion thereof, functions as an inage
di spl ayi ng section, and neets the follow ng condition (A), condition (B)
and 5 condition (C: condition (A (the over sheet's upper limt
tenperature for erasing - 30C) > (the over sheet's tenperature of a

storage el asiaglhl aFlookibrinEoc QPR ERU 14 BP1E) ofPor i O eSS of

surface wavi ness WCM an condi t'i on sto(r)?:)ge 0
elasticity E. of the reversible thernpsensitive over sheet at 18 < 5.
E + 07 Pa. E%IORIB%@O%P%%@&PPG?W&@M asepking piterafiasrn beattradi et o t he
first aspect provides that the tenperature of the storage elasticity E

(1.0 E + 08pvdrashett istdrcbaresbleshaatupper peftSor fiastedt BinctAnkhisiath iagpact of the
present invention according to any one of the first aspect to the second

ontiro facelBpikiltecidf BT meRE R pRgV G Gon I SRBLERKBT i ot on

according to any one of the fjirst aspect to the third aspect provides that
t he suppor t candiiere (QF conditiondA) G nyer sheetsuppholimiptinypetturerfesi n, and a
pol ymer alloy which conprises an anorphous pol yester resin and a

pol ycar bonag@sifst Bo° )3 @hé blésRePEEdmPrat iR A LHER o Qxﬁ%éyoﬁ’ @grording
to any one of the first aspect to the Tourth aspect provides that a
barrier | ayEr+ 683 liarj,t gorn%cl)tslgr(lj (B) 10 pm or less of a surface waviness WCM, and
condition (C) 1.0 E + 04 Pa < (the storage elasticity E’ of the reversible
thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

10 A second aspect of the present invention according to the first aspect
provides that the temperature of the storage elasticity E’' (1.0 E + 08) Pa of
the over sheet is- less than 140°C.

A third aspect of the present invention according to any one of the
first aspect to the second aspect provides that the over sheet is bonded to

15 substantially an entire face of the core sheet.

A fourth aspect of the present invention according to any one of the
first aspect to the third aspect provides that the support is one of the
following: an amorphous polyester resin, and a polymer alloy which
comprises an amorphous polyester resin and a polycarbonate resin.

20 A fifth aspect of the present invention according to any one of the first

aspect to the fourth aspect provides that a barrier layer is interposed

18



18 between the support and the reversible thernosensitive recording |ayer.
A sixth aspect of the present invention according to the fifth aspect
provi des that the barrier layer is forned by bonding a resin film A
sevent h aspect of the present invention according to the sixth 5 aspect
provides that the resin filmof the barrier |ayer has a thickness of 8 m
or less. An eighth aspect of the present invention according to any one of

the sixth gapect, {i &F&Soﬁ%‘fﬁ’%@ll?fgjsg:}lg REAYA 8 sitReldifidPhll, 1| m of the

barrier layer 1s a polyester to a crysta g treatnent.
10 A ninth aspect of fhe present invention according to the fifth aspect

provi des that theSHthagpeqt Q) Ehe prsspRt Ywentign agcoxding todhp diidnasreskr eof , a
resin which is capable of at |east one of the follow ng: being soluble in

at | east opeovillesthaslthobatriedhyenis fartedby bondiagd feimghdi spersed in at
| east one of the alcohol solvent and the water. 15 A tenth aspect of the

present invention rdin one of the first. aspect tq,the ninth
aspect provides t%§€&$ﬁ§38 é%§?§@¥%%ﬁ%?ﬁ%8e%§?%?f%ﬁau%ﬂﬁ§ ﬁﬁH&Ps a |l euco
dye. An eleventh aspect of the present invention according to any one of
the first agpesct preyvidercthas theresipbidm ofithe bariertlazer harea thicknessof 8accepti ng
20 conmpound is a phenol containing a straight chain hydrocarbon. A twelfth

aspect of tphg gfRsent invention according to any one of the
An eighth aspect of the present invention according to any one of the
sixth aspect to the seventh aspect provides that the resin film of the barrier
layer is a polyester film subjected to a crystallizing treatment.

10 A ninth aspect of the present invention according to the fifth aspect
provides that the barrier layer comprises, as a main component thereof, a
resin which is capable of at least one of the following: being soluble in at least
one of an alcohol solvent and water, and being dispersed in at least one of the
alcohol solvent and the water.

15 A tenth aspect of the present invention according to any one of the
first aspect to the ninth aspect provides that the electron-donating coloring
compound is a leuco dye.

An eleventh aspect of the present invention according to any one of
the first aspect to the tenth aspect provides that the electron-accepting
20 compound is a phenol containing a straight chain hydrocarbon.

A twelfth aspect of the present invention according to any one of the

19



19 first aspect to the eleventh aspect provides that the core sheet
conprises at |east a thernoplastic resin sheet having a thickness in a
range . from0.05 mm to 5.00 mm A thirteenth aspect of the present

i nvention according to the twelfth 5 aspect provides that the core sheet
is made of a materiel which is substantially cormmon to a material for the
support constituting the over sheet. A fourteenth aspect of the present

i nvention agcqrding tq,any one of he firs ect to the thirteenth
aspect | pr ov PGS PG othE H1RBEhaTTeShP Ry i G o DA LRy A Al
conprises an information storing section. A fifteenth aspect of the
present i nvisast athauearlgstngresm sheet hhvungtaednickneas peatrapgoftbooe® 05 ah t he
information storing section is one of the follow ng: a section which
conprises aiB@goghimC Material as a main material, and an IC chip. 15 A

si xteenth aspect of the present invention according to the fourteenth
aspect provides ;? t. the core sheet conprises a plurality of a

t hermopl astic re fﬁ’é@f}éaﬁ@“&@ﬁﬁ‘%?%ﬁ?tdﬂv‘?@‘%??ﬁofiméﬁ‘bé‘éﬁj@ﬂ‘?m@o t her eby
formthe information storing section. An seventeenth aspect of the present
i nventi o asgeetpruyides thiae tROcdre she@as madesqfecin apsasliviligish ihat t he over
sheet has the information storing section which conprises, as a nmain

material t h&ibesftgﬁt’ial?y SRARGH! 5 ar%gn%rrlaglf()r the support constituting the over

sheet.

A fourteenth aspect of the present invention according to any one of
the first aspect to the thirteenth aspect provides that the information

10  recording-displaying card comprises an information storing section.

A fifteenth aspect of the present invention according to the
fourteenth aspect provides that the information storing section is one of the
following: a section which comprises a magnetic material as a main material,
and an IC chip.

15 A sixteenth aspect of the present invention according to the
fourteenth aspect provides that the core sheet comprises a plurality of a
thermoplastic resin sheets between which an IC chip is embedded, to thereby
form the information storing section.

An seventeenth aspect of the present invention according to the

20  fourteenth aspect provides that the over sheet has the information storing

section which comprises, as a main material therefor, a magnetic material.

20



20 An eighteenth aspect of the present invention according to any one of
the first aspect to the seventeenth aspect provides that the information
recordi ng- displaying card has a mark formed through an enbossing. A

ni net eent h aspect of the present invention according to the 5 eighteenth
aspect provides that the mark formed through the enbossing is disposed on
the over sheet. A twentieth aspect of the present invention provides a

method of = manuf 36l uighBlnth abflRoTBhd BbsbRE AALAGA Al Bl lothy s

conprising: heating-pressing a core eet and an over s a nelting
tenperature or_10 |l ess of an el ectron- accepting conpound; and bondi ng,
t her eby, t hidhedixst aspecéito thy sqyentrenth aspeigapvides thalthe 1nfesmatiosnpri ses: a
support which conprises an anorphous polyester resin, and a reversible

t her nosensi idcyRlihg@dpdayige chAyBis 8insRASeEmen thitighlPehboessikier ein the
reversi ble thernosensitive recording |ayer conprises: an el ectron-donating

col oring conmpound, _and the 15 el ectron- accepti.ng _conpound...The reversible
t her nosensitive r‘%léglreg‘?eﬁléﬁ aF%‘iFgrO??%e B?ﬁﬁ%ﬁgvgflhf)gIaéi‘folqglé}gytoft&f’ mng a
coloring state and a decolorizing state, wth a difference in at |east one

of the fol|eghtegnth apeest preyidemthat shemarkdaomed thwokhthe pmboessingés a
heating. The over sheet is enbossable in an upper -portion thereof,

functions agispiscdtrdthedvePLROEtNg section, and neets the 20 foll ow ng
condition (A), condition (B) and condition (C): condition (A) (the over

sheet’s upper i rREwetn%@%ﬁragxt)gcrt%f ]:tl% pl(?ersgxsiii: Prg/ehtiggcp)ro;idést Q ?neci%gé 0? heet's

manufacturing an information recording-displaying card, comprising:
heating-pressing a core sheet and an over sheet at a melting temperature or

10 less of an electron-accepting compound; and bonding, thereby, the over sheet
with the core sheet. The over sheet comprises: a support which comprises
an amorphous polyester resin, and a reversible thermosensitive recording
layer disposed on the support, wherein the reversible thermosensitive
recording layer comprises: an electron-donating coloring compound, and the

15 electron-accepting compound. The reversible thermosensitive recording
layer is capable of relatively forming a coloring state and a decolorizing state,
with a difference in at least one of the following: a heating temperature, and
a cooling rate after a heating. The over sheet is embossable in an upper
portion thereof, functions as an image displaying section, and meets the

20 following condition (A), condition (B) and condition (C): condition (A) (the

over sheet’s upper limit temperature for erasing — 30°C) > (the over sheet’s

21



21 tenperature of a storage elasticity E (1.0 E + 08) Pa), condition (B)
10 mor |ess of a surface waviness WCM and condition (C) 1.0 E + 02 Pa S
(the storage elasticity E of the reversible thernosensitive over sheet at
180C) 5 5.0 E + 07 Pa. 5 A twenty-first aspect of the present invention
according to the twentieth aspect provides that the heating-pressing is
carried out at 150C or less, for bonding the over sheet with the core

sheet. At con ect qf the pr t | ro S an over
sheet , corrgfgmfgera ure&asste ?gevﬁ(ias%mteo]%)(?‘ g a%?i%ﬁb Sﬁb o YL resin;
10 and a reversible thernDsenS|t|ve recordlng | ayer dlsposed on the
support, whéaseiohasheface pavinass VENe and condition/(€) Nk BriddAHal<afgke conpri ses:
an el ectron- donating coloring conpound, and an el ectron-accepting

conpound.  IR@agLMBEGHD B SiBEFRSGEDHIL tw&lﬂoggﬂglabagvé@eﬁ@et Lp16GRYN € of
relatively formng a coloring state and a decolorizing state, wth a

di fference 0 47e st 15 one of the follow ng: a heating tenperature, and
a cooling r§ eﬁ f ? a heating. The over sheet is enbossable in an upper

portion thereof, functions as an inmage displaying section, and neets the
foll ow ng condi t idtwerti)first aspict obHthe(Besarndneontdon acdrdimg:toechadi tion (A)
(the over sheet's upper |imt tenperature for erasing - 30C) > (the over

sheet's t e”&%xﬁriéﬂleasgfaﬁt%rggld?g Oh 2% HeABihl rgysd‘% {/é\x)?leﬁ oalt Qig)l

condition (B) 10 mo ess surface con |on (O

1.O0OE+02P si{.orage elasticity E
0 aless for bon&mg tge over sheet with the core sheet.

A twenty-second aspect of the present invention provides an over

sheet, comprising: a support which .comprises an amorphous polyester resin;

10  and a reversible thermosensitive recording layer disposed on the support,
wherein the reversible thermosensitive recording layer comprises: an
electron-donating coloring compound, and an electron-accepting compound.
The reversible thermosensitive recording layer is capable of relatively
forming a coloring state and a decolorizing state, with a difference in at least

15 one of the following: a heating temperature, and a cooling rate after a
heating. The over sheet is embossable in an upper portion thereof,
functions as an image displaying section, and meets the following condition
(A), condition (B) and condition (C): condition (A) (the over sheet’s upper
limit temperature fqr erasing — 30°C) > (the over sheet’s temperature of a

20  storage elasticity E’' (1.0 E + 08) Pa), condition (B) 10 pm or less of a surface

waviness WCM, and condition (C) 1.0 E + 02 Pa < (the storage elasticity E’ of
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22 the reversible thernosensitive over sheet at 180C) < 5.0 E + 07 Pa. A
twenty-third aspect of the present invention provides an inmage processing
nmet hod, conprising: heating a surface of an image di splaying section of an
i nformation recording- displaying card; and carrying out thereby 5 at |east
one of the follow ng: displaying an i mage, and erasing the inmage. The

i nformati on recordi ng-di splaying card, conprises: a core sheet; an over

sheet bondegnd fevel&bkUhermb&akitiv \etishel i IPE) SBAPE CHFP,LI Ses: a support

whi ch conprises an anor phous pol yester resin, and a reversible

t hernosensitive recording.l ayer di sposed on the support, wherein the 10
reversi bl e ther rrdgéwg’i‘ftyi'tg’é“féipﬁf:ﬁ?é@lelIﬁﬁ%ﬁ‘r“tdBYFﬁ’rtioé’e%fPV&ksé'l“e‘&%&?n- donati ng
col oring conmpound, and an el ectron-accepting conpound. The reversible

t her nosensi pracessiag aiadhod) comypeising heapialgl eswnfaceelf ahiinelgy digslaying a col oring
state and a decolorizing state, with a difference in at |east one of the

fol | ow ng: t] . ] I rate after a ating. The
15 over sheg?&?% dgﬁ%é}slg)g%l%%%}l#regoﬁ dgr%(eﬁ%p %ﬁ’?’% %%df ‘e“?%%’fr?’“’f% Bﬁ%’ﬁ%’y as an
i mage displaying section, and neets the follow ng condition (A), condition
(B) and 5 contileasbeng o) the dolieyimigodisplaying Ae image, aldesrasingiibpdmalgeni t

tenperature for erasing - 30C) > (the over sheet's tenperature of a

storage el aghkehfoymBtioh le&rdﬁg"‘digﬁ)ay?@ aarﬂp&(ﬂ%ﬁﬁ@@: 4 Boreldhelt;On dwess of a
surface wavi ness WCM and 20 condition (C) 1.0 E + 02 Pa < (the storage

elasticily Fedbohfa IR/ SHObReet MRS RS blr Red Smptes! a Shppor) ° 5O

which comprises an amorphous polyester resin, and a reversible
thermosensitive recording layer disposed on the support, wherein the

10 reversible thermosensitive recording layer comprises: an electron-donating
coloring compound, and an electron-accepting compound. The reversible
thermosensitive. recording layer is capable of relatively forming a coloring
state and a decolorizing state, with a difference in at least one of the
following: a heating temperature, and a cooling rate after a heating. The

15 over sheet is embossable in an upper portion thereof, functions as an image
displaying section, and meets the following condition (A), condition (B) and
condition (C): condition (A) (the over sheet’s upper limit temperature for
erasing — 30°C) > (the over sheet’s temperature of a storage elasticity E’ (1.0
E + 08) Pa), condition (B) 10 pm or less of a surface waviness WCM, and

20  condition (C) 1.0 E + 02 Pa < (the storage elasticity E’ of the reversible

thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.
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23 A twenty-fourth aspect of the present invention according to the
twenty-third aspect provides that a thermal head is used for the displaying
of the image. A twenty-fifth aspect of the present invention according to
the 5 twenty-third aspect provides that one of a thermal head and a
ceramic heater is used for the erasing of the imge. A twenty-sixth aspect
of the present invention according to any one of the twenty-third aspect

to the twenty-fi fAma&g%arm;a%cg%?rtrféegg;esgn@iﬁm URlaceiBfifk dopdsed for the

di splaying and the erasing o and an QVer ng is carried
out by the erasing of the image and a displaying of a new inmge. A

t went y- sevetitentydhudiaspectinrevides thatta thareralingad py aeqddies thedisptayang
processor, conprising: at |east one of the follow ng: an imge displaying
unit for dofybedwiagg. an i mage to an information recording- displaying card,
an 15 image erasing unit for erasing the inmage; and an inmage displ ayi ng-

erasing unit for, di spl ayi,ng. _an rasing the i e. The infgormation

recor di ng- di spl aﬁ ﬁ%elﬁg%{hco%ﬁ%fg@g Pxe &téng?fér%gf a‘ﬁﬂr(ﬁ{}@o >et bonded to

the core sheet, wherein the over sheet conprises: a support which conprises
an anor phouvensy yhydaspedtgirayides that onevod asthiermat headmsdasetamie recor di ng 20
| ayer di sposed on the support, wherein the reversible thernosensitive

recordi ng I@&ggrggﬂga&§ﬁ§wEggggb@@%ﬁ@ﬂﬁgggating col oring conpound, and an

A twenty-sixth aspect of the present invention according to any one of
the twenty-third aspect to the twenty-fifth aspect provides that the thermal
head is used for the displaying and the erasing of the image, and an over

10 writing is carried out by the erasing of the image and a displaying of a new
image.

A twenty-seventh aspect of the present invention provides an image
processor, comprising: at least one of the following: an image displaying unit
for displaying an image to an information recording-displaying card; an

15 1image erasing unit for erasing the image; and an image displaying-erasing
unit for displaying and erasing the image. The information
recording-displaying card comprises: a core sheet; an over sheet bonded to
the core sheet, wherein the over sheet comprises: a support which comprises
an amorphous polyester resin, and a reversible thermosensitive recording

20 layer disposed on the éupport, wherein the reversible thermosensitive

recording layer comprises: an electron-donating coloring compound, and an
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24 el ectron- accepting conpound. The reversible thernosensitive recording
| ayer is capable of relatively formng a coloring state and a decol ori zi ng
state, wth a difference in at |east one of the following: a heating
tenperature, and a cooling rate after a heating. The over sheet is
enbossabl e in an upper 5 portion thereof, functions as an image displaying
section, and neets the following condition (A), condition (B) and

condi tion (Qect:eRMbHtHE édipdddie TOVGLvSRAAL the %ﬁs&iv@irtec&ﬁ{ngfatwe for

erasing - 30C) > (the over sheet's tenperature of a storage e ticity E

(1.0 E + 08) Pa), conditjo mor Jless of a surface wavi ness WCM
and conditi GeFEscC 38? #41 eBﬂéW@l\‘/ é’r minga cqloriag statgand adeqolarigngstagg,  he

reversi bl e thernosensitive over sheet at 1800C) 5.0 E + 07 Pa. A
t went y- ei ghititlas défiirende inhet lpastseretofithey éllowang ac hedtihd terh ferbfigre, and
twenty-sevent h aspect provides that the image displaying unit is a thernal

s o B0 Bl R4 RPINRGiG! B BECERL il IVEBLLSR AGPLShAY Lo Lhe

twenty- seven provi t the i hage erasing
t hermal head and a ceranlc heat er. BRI EF DESCRIPTION OF DRAWNGS 20 FIG 1A

and FI G 5 1Bpestpingihgreoffngtiensas animage displdyne seationg and meeeds theng car d
according to an enbodi nent under the present invention, in 25
following condition (A), condition (B) and condition (C): condition (A) (the
over sheet’s upper limit temperature for erasing — 30°C)_ > (the over sheet’s
temperature of a storage elasticity E’ (1.0 E + 08) Pa), condition (B) 10 pm or
less of a surface waviness WCM, and condition (C) 1.0 E + 02 Pa < (the
10 storage elasticity E’ of the reversible thermosensitive over sheet at 180°C) <
5.0 E + 07 Pa.

A twenty-eighth aspect of the present invention according to the
twenty-seventh aspect provides that the image displaying unit is a thermal
head.

15 A twenty-ninth aspect of the present invention according to the

twenty-seventh aspect provides that the image erasing unit is one of a

thermal head and a ceramic heater.

BRIEF DESCRIPTION OF DRAWINGS
20 FIG. 1A and FIG. 1B explain a method of forming an information

recording card according to an embodiment under the present invention, in
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which FIG 1A is a cross sectional view of a state before heating-pressing
the information recording card according to the enbodi nent under the
present invention, and FIG 1B is a cross sectional view of a state after
the heating-pressing. 5 FIG 2 shows a coloring property and a

decol ori zing property of a reversible thernosensitive recording nedi um
under the present invention. FIG 3 is a cross sectional view of a state

before the Dagkh PIGPIRESA Blbss S0:tRal QiR GPLL ftgbefo@il@&gngfgréfsg&gg; ;; ur bng

an | C card whi IS an exa an i nfof Bty On recor
card under the pr esent nventl on., FIG 4 is a cross sectional view of a

state of th&fprmatipen r?ci?r@ﬁlngcaed acoprding torthe gehodhpept waddrrthe avesent
subsequent enbossi ng. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON 15 To sol ve
the above i siswemtionNend FESETB i A\¢EiHs@estisidldied of 2RAAL QY tR® Over sheet
and a core sheet which constitute an information recording-displaying
card, mai nI atmg (r)é/%rnsheet which is a reversible thernosensitive

r ecor di ng nateri PI*PHEs coni ng up with the present invention. 20 The
above main focus on the over sheet is due to its recording material having
a speciad proper t§¥l(of2 shogser eolosting prapemtysemd a tdevdlozizingropert@6f apeci f i ¢
description thereof is to be nade bel ow. The above special property

reversible thermosensitive recording medium under the present invention.
FIG. 3 is a cross sectional view of a state before the heating-pressing,
so as to exemplify a method of manufacturing an IC card which is an
example of an information recording-displaying card under the present
10 1invention.
FIG. 4 is a cross sectional view of a state of the IC card in FIG. 3,

after the heating-pressing and a subsequent embossing.

BEST MODE FOR CARRYING OUT THE INVENTION
15 To solve the above issue, the present inventors studied repeatedly an
over sheet and a core sheet which constitute an infbrmation
recording-displaying card, mainly, the over sheet which is a reversible
thermosensitive recording material, thus coming up with the present
invention.
20 The above main focus on the over sheet is due to its recording

material having a special property of “reversible thermosensitivity.” More
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of the over sheet may be influenced by a thermal energy or a nechani cal
energy which nmay be caused in a step of heating-pressing for uniting the
over sheet with the core sheet, and a step of enbossing the thus obtained 5
unity. In this case, an inmage displaying function of the unity may be
decreased or lost. The present inventors , therefore, have conme up with the
present invention to overcone the above possible shortcom ng. The above

i nformation af)@c ¢ géé?:?f tfaln%ﬂle?eY# PG5 2O HElow h"l‘.h%%%%‘% ecgfﬂ\iﬁn%é.r(eg may not
be decreased in its fTURCLiON of an I'mage di splayi ng sec RS, PHiE s en
t hough. provided with an "enboss marki ng" on the over sheet through the

enmbossi ng. Rbtheower sheetamaybe anflugmseddy iaohermad eaensy-or @ mpehapiea] card

under the present invention can be subjected to another enbossing after the

i mage is di spdrgyashien chdlehd BRGed Gh SRtEY bNBe A5 pRRsinkTor Lt Rig Bl ON
recordi ng-di spl ayi ng card under the present 15 Invention conprises: a core

o ol W B kSR T B BB e LSRR, o1

t hernosensitive recording |ayer disposed on the support, where the support
conpri ses aundsorhthus cassl gedmege displaying fectioneof the waityitharbe
t hernosensitive recording | ayer conprises an el ectron- donating 20 coloring

conpound, apgkrafsed GbSON THRGTERI: REvERIRO Whdre IR hh6Y 83iié Bb Svith the _
t hernosensitive recording |layer is capable of relatively formng a coloring

27 state and a decolonizing state ﬂﬁtg a diff?re ce in at | east one of the
present invention to overcome the above possible shortcoming.

The above information recording-displaying card under the present
invention may not be decreased in ité function of an image displaying section,
10  even though provided with an “emboss marking” on the over sheet through
the embossing. Moreover, the above information recording-displaying card
under the present invention can be subjected to another embossing after the
image is displayed on the image displaying section.
The information recording-displaying card under the present
15 invention comprises: a core sheet, an over sheet where the core sheet and the
over sheet are bonded with each other. The over sheet comprises a support
and a reversible thermosensitive recording layer disposed on the support,
where the support comprises an amorphous polyester resin while the
reversible thermosensitive recording layer comprises an electron-donating
20  coloring compound, and an electron-accepting compound. The reversible

thermosensitive recording layer is capable of relatively forming a coloring
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following: i) a heating tenperature and ii) a cooling rate after a heating.
Mor eover, the over sheet functions as an inage displaying section and neets
the follow ng condition (A), condition (B) and condition (C). As long as 5
havi ng enbossability on the over sheet, the information
recordi ng-di splaying card under the present invention is not specifically
limted. In the followng condition (A), condition (B) and condition (C),
"1.0 E + 08" denotes "1.0 x108," "1.0 E + 02" denotes "1.0 x 102," and
"5.0 E + 07" denotes "5.0 X107." Moreover, the tenperature of storage
elasticity E (1.0 E + 08). Pa denotes a 1? terrperature for optaining the
storage el a%@ﬁ%ﬂ@@ad#ecéor’@&n&)s@t&w@é’)a ferepesridy atileast CRP of 0&r sheet' s
upper limt tenperature for erasing inmage - 30C) > (over sheet's

t enper at ur efgdlowsh@iRgheatiagite@pbyatare aid @) & coolifly ratealfter Gomitingon (B) 10
.tmor less of a surface wavi ness WCM (Maxi mrum 15 hei ght of Wavi ness

e L S

Herei nafter described is the condl t_| 'on %3 the condition (B) and the
condi tion (e fisbwinmemndition édhioonditionrB) podisendisiond ().t hds lopgrassheet of t he
20 information recordi ng- displaying card which over sheet is bonded with

the corg Shs@ifn iREaliley b BREBer JREBH thE TnforBation dédok Qi gtdhbplaPitry
sheet' s upper | mt tenperature for erasing
card under the present invention is not specifically limited. In the following
condition (A), condition (B) and condition (C), “1.0 E + 08” denotes “1.0 x108,”
“1.0 E + 02” denotes “1.0 x 102,” and “5.0 E + 07” denotes “5.0 ><10.7.” Moreover,
the temperature of storage elasticit.y E (1.0 E + 08) Pa denotes a
10 temperature for obtaining the storage elasticity of E' (1.0 E + 08) Pa.
Condition (A) | (over sheet’s upper limit temperature for erasing
image — 30°C) > (over sheet’s temperature of storage elasticity E’ (1.0 E + 08)
Pa),
Condition (B) 10 um or less of a surface waviness WCM (Maximum
15 height of Waviness Profile), and
Condition (C) 1.0 E + 02 Pa < (storage elasticity E’ of reversible
thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.
Hereinafter described is the condition (A), the condition (B) and the
condition (C) which are, in combination, to be met by the over sheet of the
20 information recording-displaying card which over sheet is bonded with the

core sheet, under the present invention.
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imge - 30C) > (over sheet's tenperature of storage elasticity.E (1.0 E +
08) Pa) | 28A Condition (B) 10 mor |ess of surface waviness WCM
Condition (C) 1.0 E + 02 Pa :5 (storage elasticity E of reversible

t hernosensitive over sheet at 180C) <- 5.0 E + 07 Pa The condition (A)
(over sheet's upper limt -tenperature for erasing 5 imge - 30C) >
(tenperature of storage elasticity E (1.0 E + 08) Pa) is necessary for
the information recording- displaying card under the present invention to
secure an excellent property of image eraseability. The reversible

t hernosensitive recording material containing the |euco dye (electron-
donat i ng cofConditipndddpound) (aver sheet'siuppemiinagteneparaturedfor eraseng on-
accepting conpound) under the present invention defines, in general, an

i nherent i NREgs£LL 85+ (REPShALYtEmbaRare 8Nstot ARy Shsi&ity Eh@.0 BPPEs) | i m t
tenperature for erasing image is, in general, attributable to a nelting
poi nt of tng devel opi ng agent contained in the reversible thernosensitive
recordi ng f‘)eri al which is the over sheet. 15 The condition (A) denotes
that the (over sheet's upper limt tenperature for erasing inmage - 30C) is
needed to be nore than the (over sheet's tenperature of storage elasticity
E (1.0 E + 08) Pa). Especially, the over sheet's tenperature of storage
elasticity E (1.0 E
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+ 08) Pa is preferably less than 140C for an excellent eraseability. 20
Under the condition (A), the above stable imge eraseability is considered
to be attributable to an i nproved adhesi on between a heating 29 unit (such
as a thermal head) and the over sheet's surface. The "over sheet's upper
limt tenmperature for erasing inmage" may basically be determined by a
nmelting point of a devel oping agent of a reversible thernbsensitive

material . Meps{tfiEM) thereofy aﬁyorh@sscargu&ﬁ@?ﬁvw- edsiyEhe fol I owi ng steps:

contacting the over sheet with a hot plate o C for a rapid quenching,

formng thereby. a saturated coloring i e, pressing _thereafter by neans
of a heat SPBBé‘tfoé’s r HG 10b8(Eﬁﬁ(93%%389?%“01%&?@@@.@1%@ D.), nore
specifically, pressing heat plates (5C stepwi se tenperatures) to the over

sheet under therpim@sssitive overlsiégt At 180 <15.0€C0d.Pal0 Wth this, an erasable
upper limt tenperature can be obtained. The "tenperature of storage

elasticity E (1. + ! Y. , l.ated in_the follow ng steps:
carrying out a teﬂéﬁoend?tg% B?G(gﬂ@rs |%%gﬁ‘[?r;ﬁ3ﬁg%ﬁpleéalltt%egoﬁeecrﬁlg ter" made
by | WVAMOTO SEISAKUSFK% neasuring tenperature dispersion of a dynamc

vi scosi ty- elmagg tiBPYC) n(tampsratape of ¢pragerglastagitr B @ 0k+-08)d@) i® 200C (3C
stepw se tenperatures) at a frequency of 1 Hz, and cal culating the storage

el asticity HecedSary fofdthe HSHIRAtion tRFRiABAIRANAERLIT EndBSheYrasdigd When the
storage elasticity E reached 1.0 E + 08. The tenperature of storage

elasticity Elvegg'i'orq tcl)E sgcu%g)an%a}(cgﬁé/nt property of image eraseability.

The reversible thermosensitive recording material containing the
leuco dye (electron-donating coloring compound) and the developing agent

10  (electron-accepting compound) under the present invention defines, in
general, an inherent image-erasing temperature range, and therefore, the
upper limit temperature for erasing image is, in general, attributable to a
melting point of the developing agent contained in the reversible
thermosensitive recording material which is the over sheet.

15 The condition (A) denotes that the (over sheet’s upper limit
temperature for erasing image — 30°C) is needed to be more than the (over
sheet’s temperature of storage elasticity E’ (1.0 E + 08) Pa).

Especially, the over sheet’s temperature of storage elasticity E’ (1.0 E
+ 08) Pa is preferably less than 140°C for an excellent eraseability.
20 Under the condition (A), the above stable image eraseability is

considered to be attributable to an improved adhesion between a heating
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i nfluence the durability of the repeatedly-used information 20 recordi ng-
di splaying card, and is preferred to be relatively high, especially
preferably 80C or nore for the repetition durability. 30 The tenperature of
storage elasticity EE (1.0 E + 08) Pa less than 80C nmay cause a |arge cur
after several printing operations, which is not practically preferable.
The anor phous pol yester resin used as the support constituting the 5 over

sheet under M@%Eﬁ%@@tthggiﬁgf‘ﬁéﬁﬁ VRO BPLRIRE dubre f OF exammp! e,

dehydr at ed- condensed bo aromati c carboxyl'rc acid conponent with diol
conponent). The apove su&gor; made of the above anorphous pol yester resin
can inprove flexi Bhe|q%er @#SﬁéﬁﬁﬁdunﬁéﬁW?Pﬁﬁuﬁ3ﬁ@aﬁawégﬂW@g%umﬂﬁcg of the
over head by neans of the 10 thermal head as an erasing-heating unit may

i nprove fl exabichlly be dbtdrifined by a MeRthg pdinsotheiéwispigg aghessfan of the over
sheet to the thermal head. As a result, the inage eraseability can be

i nproved. T eqflexibility i Jargely influenced the su rt. In
th s case, REVEYDIE tiorBesrasihby s derifie MedmisBre o B sBtR
determne the entire flexibility of the over sheet. 15 The condition (B)
(10 m or S| eoyt b the lolloWinmsteps/icnntastingthe ioser steet satlr y hbbplatéef 18G°6r nat i on
recordi ng-di splaying card under the present invention to secure an

excel | ent | f®oergfiay@ekitingyfodmiNetherdby 2Rafitafld &Mrind f@gge,\birégsmé ity.
thereafter by means of a heat slope tester HG-100 (made by TOYO SEIKI
KOGYO CO., LTD.), more specifically, pressing heat plates (5°C stepwise
temperatures) to the over sheet under a pressure of 1 Kgf/cm for 1 second.
10  With this, an erasable upper limit temperature can be obtained.

The “temperature of storage elasticity E’' (1.0 E + 08) Pa” may be
calculated in thé following steps: carrying out a tensile test with
“Viscosity-Elasticity Spectrometer” made by INAMOTO SEISAKUSHO,
measuring temperature dispersion of a dynamic viscosity-elasticity in a

15 range of temperature from -100°C to 200°C (3°C stepwise temperatures) at a
frequency of 1 Hz, and calculating the storage elasticity E’ as a real number
item. The temperature was obtained when the stbrage elasticity E’ reached
1.0 E +08. The temperature of storage elasticity E’ (1.0 E + 08) Pa may
influence the durability of the repeatedly-used information

20  recording-displaying card, and is preferred to be relatively high, especially

preferably 80°C or more for the repetition durability.
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The surface wavi ness WCM of the over sheet under the present 20 invention
whi ch sheet is provided with the reversible thernosensitive recording

| ayer on the support may cause a |arge influence on the inage 31
eraseability, imge visibility, and the like. Therefore, the surface

wavi ness WCMis preferred to be as snooth as possible, specifically, about
10 mor |less. Mdrre than 10 m nay cause an insufficient adhesi on between
the over sheet amflet&RpbRahidF séiale el BIRHIE ALOTE2DENPa 0% dHFROC
eraseability, 5 leading to deteriorated visibility and appearance. The
surface wavijpess WCM her ej nabov ignifies g maximum filter. ~wavi ness.
Speci fi cal | ;{b ér?l%ty % r%"x‘furriéftﬁgaevzfrgf%ﬂﬁﬁP OpErAGtons: Yhikds Mekent
length 5.0 nm) froma filter wavi ness curve, the surface waviness WCM
denot es a gapattetallygrefenablei nes (parallel to an average line) 10

i nterposing therebetween the above extracted section. The value of the
surface wavi ness WM, -] | es.a.neasun,enment by
a surface roughness neme?l)gﬁ!;l?l% é%%ge?@{t%lsd {3%%2& %@h@f@%tﬁf@il%wg e above
surface waviness is largely influenced by i) material for the support, ii)
t hi ckness ofvehgheshmpger the presentdpuentiommaydhe ehipimeddyufor egamipde, 15 over
sheet, and the |like. When the anorphous polyester is used as the support of
the over shdehydided cindenpedbedit (airbmatitidddrbehkicndi Béond i Hen@ivithig af ter
coating the thernosensitive recording |ayer on the support nmay be a cause

for defor m%brﬂﬂon%’}.eﬂ}/eeibovg @Spﬁo”r‘B %Qarcfe o"ﬁi’xg %bg\beear?ur)rxppr OI?lg lil)%lyester resin

can improve flexibility when heated.
Applying a heaf to the surface of the over head by means of the
10 -, thermal head as an erasing-heating unit may improve flexibility of the over
head, thus bettering adhesion of the over sheet to the thermal head. As a
result, the imagé eraseability can be improved. The above flexibility is
largely influenced by the support. In this case, however, the flexibly of the
support may not necessarily determine the entire flexibility of the over sheet.
15 The condition (B) (10 pm or less of a surface waviness WCM) is
necessary for the information recording-displaying card under the present
invention to secure an excellent image eraseability as well as an excellent
image visibility.
The surface waviness WCM of the over sheet under the present
20 invention which sheet is provided with the reversible thérmosensitive

recording layer on the support may cause a large influence on the image
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polyester filmwhich has high solubility in solvent may be eroded with the
20 solution for formng the thernosensitive recording |ayer (nanely,
solutions wusing solvent such as MEK, toluene, ethyl acetate, THK
(tetrahydrofuran) 32 and the |ike which are used generally), thus _
deformng the support and roughing the surface of the support, which is
not preferable. The condition (C) 1.0 E + 02 Pa <_(the storage elasticity

E' of the i l: itV r at,; 180 s 5.0.E + 07 Pa
i s necessar %/Pélsg&?%l?;? ﬁltg%g\yggr} ﬁ%ﬂ%eat%dctglﬁgikl%t 'gﬁlgllﬁeg&tehgehei b rg%cﬁavf"iwdﬂestsecor di ng-
di splaying card under the present invention to secure an excellent

embossabi | | WM iaprefesrad; tache asrsneothiag popriblep seeaifiesdlyi about L0tpm or .
practically indispensable that the credit card, the cash card and the |ike

are marked less!MorefHQSH0 IR ihf ¢audhis theudficiber ddHdERA Btwabhossbng- 10 The
over sheet, the core sheet and the information recording- displaying card

which is a_unit he, .two shegts inflyence the respective
(errbossabi | i Fflijeéast a%‘ﬁce%ﬁ"gg‘fefitl?ﬁé‘%%gﬁe@ﬁ%g{%&ﬁml@ﬁ%& ”tné‘&ﬁief"’egﬁaﬁ’glmbr! ng about a
sufficient image-displaying function and to inpart the enbossability is
especi aly leagtng trdeteriokated Misijhgsemd appreaticon. Thereby, 15 the over
sheet is especially studied under the present invention and conditions

t hereof have beempylesgddeReshindNioloR h@feiﬂﬁov%@é}ﬁtﬁggb%gﬁ&gﬁg%@?uﬂ der the

"softness” in the machining tenperature range o0 over

i ntion he. ) . )
present | nvv%agm%sé. épec1ﬁcally, In a section extracting a standard length

(measurement length 5.0 mm) from a filter waviness curve, the surface
waviness WCM denotes a gap between two lines (parallel tc; an average line)
10 interposing therebetween the above extracted section. The value of the
surface waviness WCM under the present invention denotes a measurement
by a surface rouéhness measuring apparatus made by TOKYO SEIMITSU.
The above surface waviness is largely influenced by i) material for
the support, ii) thickness of the support, iii) conditions for manufacturing the
15 over sheet, and the like. When the amorphous polyester is used as the
support of the over sheet under the present invention, drying at 100°C or
more after coating the thermosensitive recording layer on the support may
be a cause for deformation. Moreover, the support using the amorphous
polyester film which has high solubility in solvent may be eroded with the
20  solution for forming the thermosensitive recording layer (namely, solutions

using solvent such as MEK, toluene, ethyl acetate, THK (tetrahydrofuran)
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"softness"” is expressed by the storage elasticity E of the over sheet.
More 20 specifically, it is necessary to use the over sheet having the
storage elasticity E of 5.0 E + 07 Pa or Iess at 180C. Meeting the above
range may carry out 33 the enbossing advantageously. Enbossing with the
storage elasticity E nore than 5.0 E + 07 Pa at 180C nay cause

| ayer-to-layer peeling attributable to braking of the over sheet :tse!f.,t
or cause Wwarpgtipet Wé i i el asticity
E' less thaﬁaf.tgleéﬁ% %%9%3%98&%%%16r%gy’caui%&?fnmr#grr}téltegglpihgeﬁgﬁ thﬁ fi I][n
form ng, thus damagijng film_configuration in the form ng process thereof,
whi ch igs notmbgté‘flgghﬁg‘ér.fa?%‘)fdg‘%@PPB‘é’d’ whick o8 prefeeaidei ng a barrier |ayer
on the support may be in need of attention, since naterial, thickness and
the like of the b#hé eiditid® (CRrY.6/E w2 Pakltienasrdgda]adtRigde ogkRsticity E .
The storage elasticity E of the reversible thernosensitive ?ver sh(ra]eEI a}
180Cis to cal cul at ed ac I o eci fic method. n
many cases, Qﬁ%’ég’%g@gpﬁgafsg&k%%ﬁres egﬁ?é:g%&’%g%é @rﬁf %@7 2 MEReSAT%, t he
over sheet is preferred to have softness to a certain extent at 180C 15
time point . foxftherover shet gonstithibingrthe dnforimatientrecardingrdisbayimkz ¢drdt t he over
sheet having the storage elasticity EE of 5.0 E + 07 Pa or less at 180C is

suffici glnt | vin@abeigspldbént ihbentivieio SRER an RUGNILD 8mboSSAlityl NVention is a
rever si e

As described above, in the modern society, it is practically
indispensable that the credit card, the cash card and the like are marked
with “emboss marking” which can be formed by embossing.

10 The over sheet, the core sheet and the information
recording-displaying card (which is a unity of the two sheets) may influence
the respective erﬁbossabilities thereof. The over sheet which is required to
bring about a sufficient image-displaying function and to impart the
embossability is especially important under the present invention. Thereby,

15 the over sheet is especially studied under the present invention and
conditions thereof have been determined.

Whether or not embossable depends on “softness” in the machining
temperature range of the over sheet. Under the present invention, the
“softness” is expressed by the storage elasticity E of the over sheet. More

20  specifically, it is necessary to use the over sheet having the storage elasticity

E’of 5.0 E + 07 Pa or less at 180°C. Meeting the above range may carry out
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t hernosensitive recording material which has at |east a reversible 20

t hernosensitive recording | ayer on the support. The reversible

t hernosensitive recording |ayer contains an el ectron- donating coloring 34
conpound and an el ectron-accepti ng conpound and can relatively forma
coloring state and a decolorizing state, with a difference in at |east one
of the following: i) a heating tenperature and ii) a cooling rate after

the heatin eTQEbéL%En%#@anﬁg%;th uting the reversible thernosensitive

recordi ng | ayer a oY m other layer(s), when necessary, such as a
protective layer _on the reversible thernosensitive recording | ayer can be
acconpl i shed by tHmbogsimnmithehe skirpee elastieriy S myire than pdBrdihBamtt eri al .
Herei nafter described in detail is the support of the over sheet since the

support is idecmay chiddd M98t iAlaybPpddim LARAB SN t6 Yrakife bhthel JREE 10
eraseability under the present Invention. O her technical points are to be

followed thereafter. In view of f{he.enbossabjlity and the inage

eraseabil it eﬁglt\ﬁ%elif’l OrLEUSq HiafP 6%%1?‘*0%“%58@8%’?% and heat fusibility) of the
over sheet with the core sheet, the material for the support of the over
sheet urider the pHmbasingl®ithithestdrage eksticitpd) tess thgpod i E sr0ZBataai ni ng an
anor phous pol yester resin. Specifically, the resin conposition includes i)

a singl e typgopf . yest:er j 3 ! b ol ymer
al | oy resi np@ogp%gﬁég%o%%lgeq%}%?é it%l%q% nfg%r%?%%?&gé go ?g{sr%geﬂ?ln?esi ns, iii)

a polyner all resin, , .
poty con%éuratlon in the forming process thereof, which is not preferable.

As described afterward, disposing a barrier layer on the support may
be in need of attention, since material, thickness and the like of the barrier
10 layer may influence the storage elasticity E’.
The storage elasticity E’ of the reversible thermosensitive over sheet
at 180°C is to be measured and calculated according to its specific method.
In many cases, the embossing is carried out at 180°C or more. With
this, the over sheet is preferred to have softness to a certain extent at 180°C
15 time point. After studying, the present inventors have found that the over
sheet having the storage elasticity E’ of 5.0 E + 07 Pa or less at 180°C is
sufficiently embossable.
The over sheet under the present igyention 1s a reversible
thermosensitive recording material which has at least a reversible
.20 thermosensitive recording layer on the support. The reversible

thermosensitive recording layer contains an electron-donating coloring
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conposition of an anorphous pol yester resin and a pol ycarbonate resin, iv)
20 and the like. Herein, the anorphous polyester resin under the present
invention 35 may be obtained by dehydrat ed-condensed body (aromatic

di carboxylic acid conponent with di ol conponent). Moreover, the anorphous
pol yester resin hereinabove is free fromfailures such as whitening (by
crystallization), fusion and the |like, which may be caused in a practical

heati ng- maghj ni S D, si-ng-fusing, for nmanufacturd ng the cards.
Mbr eover , cngyé&?ol{}gio?éd ?#(eéﬁé:%r}%rn p%cgg%elrb% %/néé(%uelgi s ﬁﬁagy elbj't‘fgr Pesent
invention extensively includes those having | ow nol ecular crystal
property, P@toripgksiaieapdandecolosizamhstate, avith askffereace inpt loaat dneofitghe
treatnment, and the |ike. Preferable exanples of the aromatic dicarboxylic

aci d conponf@yowidg:Q) Q%Qﬁhg%ﬁlE@ra&aw aved BY h boll¥ r4tbarRTRAPROMInPO! Yest er
resin typically 1nclude terephthalic acid, isophthalic acid, naphthal ene

di car boxylic aci and the like.. O herwi se, a part of the terephthalic
acrid may be subg‘ﬁet’ﬂ??d'mq\ﬂ’??fl%‘ttﬁ’@rt irﬁ‘é‘?‘ﬁﬁ’}l%ﬁ‘?%%?ln@?éﬁ?ﬂr H1gof t he

ot her di carboxylic acids include oxalic acid, malonic 15 acid, succinic
aci d, adi pi ayacaod farehgiotherdager(slehenmeaessdry, sacihpantyrotetide lajesopht hal i ¢
aci d, napht hal ene di carboxylic acid, diphenyl ether. dicarboxylic acid,

R O
known reversible thermosensitive recording material.

Hereinafter described in detail is the support of the over sheet since
the support is the most influential in the embossability and the image

10  eraseability under the present invention. Other technical points are to be
followed thereafter.

In view of the embossability and the image eraseability as well as
unification (adhesion and heat fusibility) of the over shéet with the core
sheet, the material for the support. of the over sheet under the present

15 invention is a resin composition containing an amorphous polyester resin.
Specifically, the resin composition includes 1) a single type of amorphous
polyester resin composition, ii) a polymer alloy resin composition of a
plurality of amorphous polyester resins, iii) a polymer alloy resin
composition of an amorphous polyester resin and a polycarbonate resin, iv)

20 and the like.

Herein, the amorphous polyester resin under the present invention
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of the other dicarboxylic acid to be substituted nay be properly selected.
20 Preferabl e exanples of the diol conponent becoming the raw material for
t he amorphous pol yester resin typically include ethylene glycol, 36

di et hyl ene glycol, triethylene glycol, cyclohexane dinethanol, and the
like. A part of the ethylene glycol may be substituted with the other diol
conponent. Exanples of the other diol conponents include propyl ene glycol,

5 trinethyl eng Bh ¥6@ined B a%gyéd%%dghgﬂwﬁgg@%{iggigﬁ,{@oﬁg@é ggig] ohexane

di et hyl ene glycol, neopentyl glycol, po ene ] cycl on

di et hanol , | ycerin, pgentaerythrito trimethylol, nethoxy polyal kyl ene
gl ycol , andc?ﬁﬁon??kgﬁhfﬁ&‘BFH@PQH@OI GeRYSHHe s bpuphrelyasey sesiny  be
used alone or in 10 conbination of two or nore. '.Mreover, the anmount of
the ot her dhereinabovees feuelfsdrn tfuil wbs wayh be wiitpeng bysay saliefhtion), t he

anor phous pol yester resins under the present invention, the polyethylene

t er epht hal ate.:f or RO ' of the t.erephthalic..acid with the
et hyloene gl E‘g%{)giagﬁ SPE & ?aﬁﬁﬂﬁggﬁg\%vé‘g digap raﬁé c%?%@&’inﬁelaa‘i}g%ve, _
however, use of the copol ymer polyester containing i) dicarboxylic acid
conponen® ofhet ag Béﬁ?stf’fﬂéf“ﬁlé’fgefphm%qf%ctm thadaris. | Mordowr, @mq:pmﬂdn_t ot her
than the ethylene glycol is also effective for acconplishing the object of

the presenthd aMRBbhAUR polyester resin under the present invention extensively
includes those having low molecular crystal property, PBT (polybutylene
terephthalate) before a crystallizing treatment, and the like.
Preferable e);amples of the aromatic dicarboxylic acid component
10  becoming the raw material for the amorphous polyester resin typically
include terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid,
and the like. dtherwise, a part of the terephthalic acid may be substituted
with other dicarboxylic acid.
Examples of the other dicarboxylic acids include oxalic acid, malonic
15 acid, succinic acid, adipic acid, azelaic acid, sebacic acid, neopentyl acid,
1sophthalic acid, naphthalene dicarboxylic acid, diphenyl ether dicarboxylic
acid, p-oxy benzoic acid, and the like. The above other dicarboxylic acids
may be used alone or in combination of two or more. Moreover, the amount
of the other dicarboxylic acid to be substituted may be properly selected.
20 Preferable examples of the diol component becoming the raw

material for the amorphous polyester resin typically include ethylene glycol,
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Exanpl es of the copol yner polyester include the one made of a 20

pol ycondensation of i) a dicarboxylic acid conponent (60 nol % or nore part
is terephthalic acid, and the remaining part is substituted with other 37
di carboxylic acid conmponent) and ii) a diol component (60 nol % or nore
part is ethylene glycol, and the remaining part is substituted with other
di ol conponent). Moreover, the aromatic pol yester resin usable under the

present S WiNEPichORyRY b RIBREENER, Qfcldiluel %@f}&nt)ﬁfa%a*twi’t te and the

above copolyner pol yester copol yner ester .Is owever, in

need of careful ness sin tion, tent and the | i ke of the
copol yreri z&R&Hh OF gﬁ?éﬁﬁﬁinﬁﬁﬂ%é$ situtedgydhithe othesdgd sheet' s gl ass

transition tenperature and tensile elasticity. 10 In the case of the above.
m xture, theompomaiti c pol yester resin that is substantially anorphous is
preferred as a preferably used copolyner ponester which resin is

prepared by substdhiuti | % of eth col of

pol yet hyl ene tere%ﬁ?ﬂgﬂg ?ﬁrfnjcoman]gféne g?&ﬁhﬁ%ﬂﬁg exanpl e

t hereof including "PETG" a brand of EASTNAN CHEM CAL. 15 The polycarbonate
resin inSt heripetyyiene alycely teteamathydensorlyealobe xsimethzlenaglxcol, didthrlemer resin
and the polycarbonate resin extensively signifies polynmers having

carbonat e beRdbn ge&petﬁ@y%wcélopo@aln@léﬁecgtﬁdom 1, bepeeﬁexa%éaﬁﬁle%m the
pol ycar bonate resins inc 1) one manuf act ur ed
glycerin, pentaerythritol, trimethylol, methoxy polyalkylene glycol, and the
like.

The other diol components described above mety be used alone or in -

10 combination of two or more. .Moreover, the amount of the other diols to be
substituted may be properly selected.

Of the atnorphous polyester resins under the present invention, the
polyethylene terephthalate formed by polycondensation of the terephthalic
acid with the ethylene glycol is preferable in view of cost. As described

15 above, however, use of the copolymer polyester containing i) dicarboxylic acid
component other than the terephthalic acid and/or ii) diol component other
than the ethylene glycol is also effective for accomplishing the object of the
present invention.

Examples of the copolymer polyester include the one made of a

20  polycondensation of: i) a dicarboxylic acid component (60 mol % or more part

1s terephthalic acid, and the remaining part is substituted with other
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from bi sphenol A (which is synthesized by phenol and acetone) through an
20 interfacial polynerization, transesterification, a pyridine nmethod and
the like, ii) polyester carbonate obtai ned by copol ynerizati on of bisphenol
A and 38 dicarboxylic acid derivative (for exanple, terephthalic acid (or
i sophthalic acid) dichloride and the like), and iii) one obtained by

pol yneri zati on of bisphenol A derivative (for exanple, tetramethyl

bi sphenol AdalghdHsic abiﬂ@omﬂﬂ%\éh & 810 bSRfod R Abh Rb135 oF HRRE F&rt the

support of the over sheet un er the present invention i1s not frimted to

a single-layer other words, a nultilayer body (two or nore

| ayers) conésc?tlhéileélﬂ %YCO]& JFEMABINgRArk s %‘%?ﬁ“@ﬂlwthﬁﬂh@t‘h@k type of
filmis allowed. For exanple, such a nultilayer structure is allowed as has
i) an innercothpymmtbn a first side for the reversible thernosensitive
recording layer and ii) 10 an outer |ayer on a second side for

heat| ng- br essi g sl A bl kAE B0 S0P IR uohile UlleB BhY HELHRE, e rost

constituting the ou ayer 1s pr ave a nel erature
| ower than that of the resin constituting the inner |layer, so as to

ef f ect i Vel yinvieptignanashke @ arigturernd polyeshylene trrephitehatetand tisi atve ow
tenperature fusibility. 15 More specifically, a double-layer sheet having

the outer |@dfﬁ>ﬂyrﬁ&dﬁ)19éstelpo'[y@56f‘%he E:éiﬁﬂﬁm@f‘goffybﬁtek M) @owed¥Ein E@Q@opf
polymer alloy resin conp05|t|on anDrp ous pol yester resin and

P e Do B R, B3A 58, S
components may occasionally greatly change sheet’s glass transition
temperature and tensile elasticity.

10 In the case of the above mixture, the aromatic polyester resin that is
substantially amorphous is preferred as a preferably used copolymer
polyester, which resin is prepared by substituting about 30 mol % of ethylene
glycol (of polyethylene terephthalate) with 1,4-cyclohexane dimethanol, an
example thereof including “PETG,” a brand of EASTMAN CHEMICAL.

15 The polycarbonate resin in the polymer alloy resin composition of the
above polyester resin and the polycarbonate resin extensively signifies
polymers having carbonate bonding (-CO-O-) for a main chain thereof.

Examples of the polycarbonate resins include i) one manufactured
from bisphenol A (which is synthesized by phenol and acetone) through an

20 interfacial polymerization, transesterification, a pyridine method and the

like, 1i) polyester carbonate obtained by copolymerization of bisphenol A and
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enbossability. 20 Moreover, such a support film my be used as, when
necessary, contains additives such as colorant, lubricant, filler, inpact
i mprover and the 39 like. The support film especially, blended with i) a
pl at e-shaped filler such as talc, and ii) a tensile-strength reducing

pol ymer such as pol ybutyl ene terephthalate can be preferably used for

i nprovi ng enbossability. Thickness of the support constituting the over

sheet dependﬁ:a%b)%hmmet% (Fhr@xhaffpé, R Ed PR h AIRC A 88} 6p Ithladi¥i NG car d
to be manufactur in genera however, preferably in a range from50 m

I
o B AL M o 0 R Ry S o S et

sheet used under the present invention is deflned as the one for formng
t he i nf or mabisphenacbdelivagivedfepxayiplg, tearandihybbispherpl Arendtter lik@heet t o
the surface of the core sheet into a unity. Odinarily, the core sheet s

shaped i nto a r eclrangyl At Al fu%@aohas@ﬁgso&ft S iportNIene QL Sheet may

be, when necessary, ayer structur ore sheet may
encapsul ate an information storing section. nagnetlc i nformation storing
section trayShretpuvlgE dhe Bresenicinyentien 1s ﬂofahmsiieﬁgspé sipglelaverddm, 1phil e an
information storing section which is an IC chip, an antenna coil and the

| i ke may beothiraebris, sam@dtilaierboely (two ar idvre kayees)iconstituted of amorphous

polyester resin film and other type of film is allowed.
For example, such a multilayer structure is allowed as has 1) an inner
layer on a first side for the reversible thermosensitive recording layer and ii)

10 an outer layer on a second side for heating-pressing (fusion) with the core
sheet. In this structure, the resin constituting the outer layer is preferred
to have a melting temperature lower than that of the resin constituting the
inner layer, so as to effectively improve the card’s heat resistance without
losing low temperature fusibility.

15 More specifically, a double-layer sheet having the outer layer made of
polyester resin and the inner layer made of polymer alloy resin composition
(amorphous polyester resin and polycarbonate resin) may bring about heat
resistance, satisfy heat fusibility with the core sheet, and have excellent
embossability.

20 Moreover, such a support film may be used as, when necessary,

contains additives such as colorant, lubricant, filler, impact improver and the
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sheet, or may be sandw ched between a plurality of resin sheets. 20 The
core sheet having the information storing section disposed in the above
manners may be conplicated and require | abor forces for disposing the 40
magnetic tape and the |ike or for positioning the I1C chip and the |ike.
However, to the above operations, the conventional technology is applicable
which is used for the information recording card free fromthe i mge

di spl ayi ng gegti r . t.y i i
A e
preferably in range, from_ 200 mto 600 m The material for the core sheet
under the p?‘%&éﬁ’tar}‘ﬁ\})eﬁlt‘?’bﬁﬁleisére%ﬂéf@rqﬁé%g pAlymersHek apprlybutdenesin that is
def ormabl e by heating-pressing 10 and shaped substantially into a sheet.

It is inportadphihalateandergrefdially dsed foviengrasing drhbossubiliby.t he support film
of the over sheet by the heating-pressing. For obtaining high adhesion to

t he over sheet, the [ heet is, pref.erred.to use,a resin,of the sane
{okitdss of zt shéet &

(common) type as e ovar és)qrxllgel uting the gyer PeNAF 8Be | ayer

section contacting the over sheet. 15 Exanples of the above sane (conmon)
resin i ricl uthiclkmass phbhesindermyatiererecording disphayine zabbtrebemassfartumedd t he
| i ke. Preferable exanples of the thernoplastic resins include anorphous

g(ralldyest er I BSidher0hyeavH0pALBrabBSina raiik BImBJ @4 toPooRRh V&R Repat e resin
preferably in a range from 75 pm to 150 pum.
Hereinafter described is the core sheet used under the present
invention.

10 The core sheet used under the present invention is defined as the one
for forming the information recording-displaying card by bonding the over
sheet to the surféce of the core sheet into a unity. Ordinarily, the core sheet
is shaped into a rectangular plate, and is made of resin. The core sheet may
be, when necessary, of multilayer structure.

15  The core sheet may encapsulate an information storing section. A
magnetic information storing section may be bonded to or embedded in a
single resin sheet; while an information storing section which is an IC chip,
an antenna coil and the like may be mated in a gap formed in a thick resin
sheet, or may be sandwiched between a plurality of resin sheets.

20 - The core sheet having the information storing section disposed in the

above manners may be complicated and require labor forces for disposing the
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anor phous pol yester resin). Not limted to the above, general -purpose 20
resins such as polyolefine resin, crystal polyester resin, acrylic resin,

. ABS resin, AS resin, biodegradable resin and the |like are also usable. 41
An engi neering plastic having a good heat resistance may al so be used as
the core sheet material. Exanples of the engineering plastics include

pol yphenyl ene sul fide, polyetherimde, polyimde, poly ether ether ketone,
and the lik ' [ s main c nent. thereof, 5 the
above mat er i?%?%%tw(?tgﬁéea?@g% ﬁgggmﬁ%&s i’%ﬁ(%)nrnelg Vpes 1é’a‘r"nndogehegll*léef'er ably used.
Not Iimted to the adhesjon, for bringing about a plurality of functions
such as heattlowaviesttathe abene qnesations the penvestionshieshnology iednnliceblet 0  be of
a multilayer structure (two layers or nore). In this case, the core sheet

having two efhiBRiudedyf6¥ theCidfortatiiTPRA6RENE Baii¥aN G8m {1 inpaped by 10
pressing by overlapping wwth the over sheet. In this case, otherw se, a

plurality of.the.greg%red core sheets can be overlapped with the over sheet
in heatingﬂﬁ¥%§§'55 FY™ f usi on. Exanpl es of form ng three-layer core sheet
may include the following i) and ii): i) 1. anorphous polyester resin, 2.
pol ycar bonat e r esThe cangheet urkleartbe phenest poteptionas prefeired tamdvei ) 1.

anor phous pol yester resin, 2. alloy of polycarbonate resin and anorphous

pol yester regj-Rnednd a‘?rangmoﬂb 4G Bmol%l mlﬁ,r m%?é#)&ferzﬂ%fg{)zg %%ﬁ%@(%ﬁ hous

pol yester of the outer layer can bring about a Towte esi on

t he above igbsmg?giaifwggyer, that is, the

The material for the core sheet under the present invention is

preferred to Be thermoplastic resin that is deformable by heating-pressing

10 and shaped substantially into a sheet. It is important for the core sheet to
have fusibility with the support film of the over sheet by the
heating-pressing. For obtaining high adhesion to the over sheet, the core
sheet is preferred to use a resin of the same (common) type as that of the over
sheet at least in its surface layer section contacting the over sheet.

15 Examples of the above same (common) resin include amorphous polyester
resin, polycarbonate resin, and the like.

Preferable examples of the thermoplastic resins include amorphous
polyester resin, polycarbonate resin, and an alloy (of polycarbonate resin and
amorphous polyester resin). Not limited_to the above, general-purpose

20  resins such as polyolefine resin, crystal polyester resin, acrylic resin, ABS

resin, AS resin, biodegradable resin and the like are also usable.
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pol ycarbonate resin or the alloy of the polycarbonate resin and the 20

anor phous pol yester resin can bring about heat residence. Hereinabove, the
anor phous pol yester resin for the outer layer 42 includes i) anorphous

pol yester resin alone or ii) an alloy product having anorphous pol yester
resin as a main conponent thereof, while the internediate polycarbonate
resin includes i) polycarbonate resin alone or ii) an alloy product having

pol ycar bonate T esih cgirBef1ak BLAARNORSES 2 36d B0k rdidRERBNAAPEIAY e ob] ect,

t hi ckness of the outer layer and the internediate layer can be arbitrarily
determ ned. The core sheet is preferred to be any one of being transparent,
semi - t r ansp#pehes therosp ahert matemalywi Examplas afgheangiseering Blagtigsl chronati c.
Dependi ng on the application, the core sheet may be properly designed. 10
For maki ng inchedd pdlypinapasendulfidé, podyetharintgaqpodyibiilénpolnethagegladti C

pi gment or an organic pignent may be blended with the resin of the core

sheet. For LAY H{a- ar fi tain_amunt of pignment. nay be
bl ended as T ong 2 e ??eginslﬁg% seﬂ%:%/}q%es‘;gr}ll%tsfnﬁgﬁgé‘éad]? c?lrrllp%ee&ctgfléeos’heet ,
various additives other than the above pignents 15 may be bl ended such as
pl ast i ciZzer thecahavganpfesiadst fong type ot tWa 9 mare typesd can Pppreforabdy wsed. t he
core sheet is preferred to be subjected to enbossing and the |ike for
degassing in a j qUsy Ingitedn6 Slie 4 sRiE $&brihv@ Mo a plidaligpbhods of
manuf acturing the
functions such as heat resistance and the like, the core sheet is preferred to
be of a multilayer structure (two layers or more). In this case, the core
sheet having two or more layers can be prepared in advance, followed by
10 pressing by overlapping with the over sheet. In this case, otherwise, a
plurality of the prepared core sheets can be overlapped with the over sheet in
heating-pressing for fusion.
Examples of forming three-layer core sheet may include the following
D and ii): i) 1. amorphous polyester resin, 2. polycarbonate resin, and 3.
15 amorphous polyester resin; and ii) 1. amorphous polyester resin, 2. alloy of
polycarbonate resin and amorphous polyester resin, and 3. amorphous
polyester resin. The above amorphous polyester of the outer layer can bring
about a low-temperature adhesion, the above intermediate layer, that is, the
polycarbonate resin or the alloy of the polycarbonate resin and the

20 amorphous polyester resin can bring about heat residence.

Hereinabove, the amorphous polyester resin for the outer layer
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support of the over sheet, and manufacturing the filmof the core sheet are
20 not specifically limted, and therefore those conventionally known can
be wused. 43 For form ng the support (of the over sheet) and the film (of
the core sheet) each of which is of a single-layer structure, the resin
conposition is to be subjected to an extrusion with a T-die. For form ng
the support (of the over sheet) and the film (of the core sheet) at |east

one of whi chnd1§d&yi) anrikbdd ;L(ﬁy@gtexs;ersmam&@,or Ii3) ahmdmloaumﬁ gtion of

each layer is to be subjected "to a coextrusion nating, or ii) each
| ayer is to be npde into a sheet followed by B} atlng In view of
product i vi t $AIPHRYY Pojxesteiresiy agapagin COPH@“EBE }esthﬁr eferred for

formng the layer. Specifically, in the case of the S|ngle | ayer, the resin
conposi ti onintermé@iabé polgearbonateresin nebaksa) yolytarbshapagsinilonaopd) | et to
be inputted into a hopper of the T-die extruder. Then, the resin

conposi tion, u Q 280C,

ext ruded, CO(k)llsaelg§ \ﬁtﬁ%&g%@gbﬁﬁ&l 9§arr§PP£t§%§{xﬁﬁs 1581( 15% mm%g ?“tdt%fef%"gt ion, to

t her eby forn1a sheet. In the case of the nultilayer, the resin_conposition
of each P aydleppadingmuihgebiast.Jhickpesnoiibecsben layer and he intermediate pel | et to

be inputted into one of the respective hoppers of the 'ILdi e extruder

having a pl Wyalrichil befarbiteirgly de€srfined. t herewi th. Then, the resin
conpositions are nelted in a range of tenperature from 200C to 280C,

co-extruded, rapi ’ﬂ\é/corggileeq: is pré}erreﬁ%o be a%y one of being transparent,

semi-transparent and opaque, otherwise, may be white or colored chromatic.
Depending on the application, the core sheet may be properly designed.

10 For making a semi-transparent film and an opaque film, an inorganic
pigment or an organic pigment may be blended with the resin of the core
sheet. For making a transparent film, a certain amount of pigment may be
blended as long as the transparency is not damaged.

In the core sheet, various additives other than the above pigments

15 may be blended such as plasticizer, charge preventing agent, and the like.

The surface of the core sheet is preferred to be subjected to embossing
and the like for degassing in a joining.

Under the present invention, the methods of manufacturing the
support of the over sheet, and manufacturing the film of the core sheet are

20  not specifically limited, and therefore those conventionally known can be

used.
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roll and the like for solidification, to thereby formlam nated sheets. 20
For causing a high adhesion to the bonded product of the over sheet wth
the core sheet (pressing, lam nating), at |east the respective surface 44
| ayers thereof contacting each other are preferred, to be made of the sane
ki nd of resin. Thickness of the over sheet and the core sheet is to be
determ ned based on thickness of the card to be manufactured. 5 For

menuf act uring a CRoffoRaYhdehe ippsREGS t1af ok @hBet BRAith Elimi Bf HeorX 6301,
for exanple, the over sheet having thickness of 50 p.mto 250 mand the

core sheet havi t.hi ckness of 50 mto 700 C be so conbined. that they
can forma 8@?‘#2?%%%&&&%?%% %Egl.gy%:%rveéﬁgb’%rfe%eﬁﬁswnﬂﬁsf%‘?’hmﬁﬂi ckness,
a plurality of the core sheets 10 may be used. In the case of the

non- cont act bg GubiecttdeocapsutwiomyithheTalien  Férdfor@inghthe smppotie(ofitiieenna, t he
t hi ckness of the core sheet may be determ ned based on the size of the IC

chip or the gt e aldtHe i GREKe c&re%h%&atm%fbgg%&gghﬁgg%ness of 50 m

to 200 mand the core sheet having thickness o m ar e

preferable. 15 Especially, for the over sheet having thickness of 100 p. m
conbi ni ny t WEiE‘E?S%r styeBirs; \%ég}ﬁ T¢RID CHGPPHEER RE8achokayonts te hessybieoted r ed.

Hereinafter described is a nethod of producing the information recording-
di spl ayi ng taadodwtrisdon fardainlinea tvg for SH @ath layek Retody R adb &&lo,a Siseet

followed by the laminating. In view of productivity as well as cost, however,
the coextrusion is preferred for forming the layer.
Specifically, in the case of the single layer, the resin composition is
1.0 blended or, when necessary, is shaped into a pellet to be inputted into a
hopper of the T-die extruder. Then, the resin composition is melted in a
range of temperéture from 200°C to 280°C, extruded, cboled with a cooling
roll and the like for solidification, to thereby.form a sheet.
In the case of the multilayer, the resin composition of each layer is
15 blended or, when necessary, is shaped into a pellet to be inputted into one of
the respective hoppers of the T-die extruder having a plurality of T'dies
coupled therewith. Then, the resin compositions are melted in a range of
temperature from 200°C to 280°C, co-extruded, rapidly cooled with a cooling
roll and the like for solidification, to thereby form laminated sheets.
20 For causing a high adhesion to the bonded product of the over sheet

with the core sheet (pressing, laminating), at least the respective surface
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descri bed above. 20 The term "bodi ng" under the present invention denotes
uni fication, by using adhesive, heating-pressing (for thermal fusion), and
the like. 45 FIG 1A and FIG 1B show schematics of a state for

manuf acturing the information recording- displaying card by

heati ng-pressing the over sheet and the core sheet, using two core sheets
and an outer |ayer sheet. An over sheet (10) is sequentially provided with

a support ( dergt}ﬁgrtg@{ d{oixﬁ?&ct}%ﬁch%gxelg%gtdggfe§i"%?&rﬁe &%?ie oPthre?sﬁes iT\Rkl)e core

t her nosensi ti've recordi ng protective Tayef

sheets (5) are so disposed as to be sandw ched between the over sheet (10)
and an out eku}da%ﬁsg’heet (6), then a surface side of the protective |ayer
(4) of the over sheet (10) and a surface side of the outer layer L O sheet

(6) are to be furThieknésand'ehe bed sheby\@ed thy &56isReetik b 86 db@RTrmined _
heati ng-pressing, to thereby thermally fuse the thus sandwi ched. In this

exanpl e, the_outer l.aver sheet ). and the.two ¢core sheets (5) are united,
t her eby becgﬁ%e%p%%hlﬁnetsﬁéﬁ?}h %agrﬁat?i%&?l?%"?gftd’irﬁé- di splaying card. The

i nformation recording- displaying card under the present invention is, 15
however,5not | i mKadnagufagturinge candrhasting thidkesessidf 60 abospecifiedrindidnpl e, in
FIG 1A and FIG 1B, a sheet (referred to as inlet sheet) having a

Lo con L XEAE s st . M sASaLl o B s g
the core sheet having thickness of 50 pm to 700 pm can be so combined that
they can form a certain card thickness.

For accomplishing the certain thickness, a plurality of the core sheets
10 may be used. In the case of the non-contact IC card encapsulating therein
the IC chip or the antenna, the thickness of the core sheet may be
‘ determined baséd on the size of the IC chip or the antenna.
In this case, the over sheet having thickness of 50 pum to 200 pm and
the core sheet having thickness of 50 pm to 400 pm are preferable.
15  Especially, for the over sheet having thickness of 100 pm, combining two core
sheets each having thickness of 280 pum is preferred.
Hereinafter described is a method of producing the information
recording-displaying card by bonding the over sheet to the core sheet, as
described above.

20 The term “boding” under the present invention denotes unification,

by using adhesive, heating-pressing (for thermal fusion), and the like.
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whi ch a magnetic stripe layer is tenporarily transferred in advance may be
20 used. Wth this, the heating-pressing is to be carried out |ike that
descri bed above, to thereby forman IC card | ayered body which is provided
with the IC 46 chip. The thus formed unit is subjected to a punching
(using a punch and the like) into a card configuration having a certain
size, to thereby prepare the information recording- displaying card. 5 The
heati ng- pressi ng FIG| Lalgsd F10r @BSHOG PRt hatics 8f 4 8tHtB R RAnubRElgHEy and the .
| i ke. The heating-pressing is, however, not limted to the above; and may
be used diffgerentiatedl y with the sheet erial. and the lijke to be used.
A | arge coretﬁg %8{m3ﬁﬁn 5%005’\57185 ﬁ@gwqﬁﬁaﬁkﬁﬁagngé}rﬁﬁlﬂg theavexsheets 10

di sposed on the large core sheet may be subjected to the heating-pressing,
ot herwi se, anddpe ceteghedt,oing theecireahdeta andpm sltepdayershretsheet may be
rolled for unification to be subjected to the heating-pressing. In sum the
met hod of manuf ac i i J AL AGs: 10 i nder the
present inventi onwgb%gﬁﬁ%géic(?fl%a Iéygﬁiu%%t}g%lgbq%lﬂg\%i%ﬁgsﬁ%g@f ési bility to
t he core_sheet .by the heating-pressing, the_ _outer |ayer sheet is not

speci fi cal | @af’i‘?ﬁy layer (% ﬁntthP g“ea%fé?% avieveieible phergmpsepsitivayecordinget | s
ordinarily smaller in thickness than the core sheet, and may be nmade of

t he mat er i alayesdéBentdd ptotechitdlager {4)r the support constituting the

Two core sheets (5) are so disposed as to be sandwiched between the
over sheet (10) and an outer layer sheet (6), then a surface side of the
protective layer (4). of the over sheet (10) and a surface side of the outer layer

10  sheet (6) are to be further sandwiched between pressing plates for
heating-pressing, to thereby thermally fuse the thus sandwiched.

In this example, the outer layer sheet (6) and the two core sheets (5)
are united, thereby become part of the information recording-displaying card.
The information recording-displaying card under the present invention is,

15 however, not limited to have the structure described above.

For example, in FIG. 1A and FIG. 1B, a sheet (referred to as inlet
sheet) having a non-contact IC chip provided with an antenna coil may be
sandwiched between the two core sheets (5), and the outer layer sheet (6) to
which a magnetic stripe layer is temporarily transferred in advance may be

20 used. With this, the heating-pressing is to be carried out like that described

above, to thereby form an IC card layered body which is provided with the IC

46



over sheet. Mreover, the outer |ayer sheet may have the sanme material as
20 that of the support constituting the over sheet. For manufacturing, by

t he heating-fusing, the conventional 47 information recording card that is
free fromthe reversible thernosensitive recording |ayer, the outer |ayer
sheet is generally used. An outer |ayer sheet under the present invention
may be sel ected fromthe above conventional outer |ayer sheet. 5 The terns
"over sheet¢hgnd the "core sheet” under the present invention denote
respective positions in a state in which the core sheet is sandw ched

bet ween the over sheet d the outer | ayer sheet. The _information

recordi ng- displ a@?%é“@?ﬁﬂn Yot 16 sublseeedctora prrching Sising g pyweh andhe out er
| ayer sheet, depending on the nmethod, in other words, the 10 infornation
recordi ng- thehkayinhga cardiconfigaratidre hpviegentertaiviaive, entlisrebypgaspars hose free
fromthe outer |ayer sheet. Described hereinafter is a heating-pressing

process. A §m5ﬂ£#i&1L%&o;dlﬁg%%i}l%ﬁg;gw?ﬁ&g ng (referred to as pressing
e 0

tenperature) over t mel t1ng-poin € devel opi ng agent may cause a 15
texture fog (or background fog), therefore the above tenperature is
preferredd to be ERfubgating prespiagdnelndes aipsesping megheshialaminating devel opi ng
agent. The pressure in the heating-pressing (pressing pressure) too high
may decr easmeshédhhd 6Kk liRoie THe hétik@pebssingpus BePeveR Ut IanSdIt oSS or may
above, and may be used differentiatedly with the sheet material and the like
to be used.
A large core sheet and an over sheet which has a. certain area and is
10 disposed on the large core sheet may be subjected to the heating-pressing,
otherwise, a tape-shaped core sheet and a tape-shaped over sheet may be
rolled for unification to be subjected to the heating-pressing. In sum, the
method of manufacturing the information recording-displaying under the
present invention is not specifically limited.
15 Having the fusibility to the core sheet by the heating-pressing, the
outer layer sheet is not specifically limited. In this case, however, the. outer
layer sheet is ordinarily smaller in thickness than the core sheet, and may be
made of the materials selected from those for the support constituting the
over sheet. Moreover, the outer layer sheet may have the same material as

20  that of the support constituting the over sheet.

For manufacturing, by the heating-fusing, the conventional

47



break the surface |ayer thus causing stick, which are problematical. 20 For
formng the card without influencing the special property "reversible
thernosensitivity,"” the upper limt of the pressing tenperature is .48
preferred to be 160C or less, nore preferably 150C or |ess and especially
preferably 140C or less. Pressing at the pressing tenperature nore than
the nelting point of the devel opi ng agent or at nore than 160C may cause

the texture, I ): Fel opj: agent
and 5 the. yarnafion RBSEEEG AR hos s Meb ol RV S Sl B RSRAREVR, “The
other hand, a lower limt of the pressing tenperature is preferred to be
100C or nor eecordipedaedr theprderlagpr gheetdceenerady aised.e sAn outezlaye@nC

her ei nabove is likely to cause an insufficient fusion thus leading to

peel i ng, Whikdbtivhder e rRbhERIventifn MhyliP&dledtbdflonP{hd 4vRr €SSi Ng pressure
is preferred to be 40 kg/cn2 or less, especially preferably 30 kg/cnR or

| ess. More than 40 kg/ cn? herﬁi above may cause breakage of the base
mat eri al orcql}?@nflﬁnﬁﬁ?‘t)t,erme&ﬁ ?93' probl ematical. On the other hand, a
lower Iimt of the pressing pressure is preferred 15 to be 5 kg/cnR or
nmore, especi al | y Theetfeematibyeridhekt)/amithercorersheet’agsler ltheptesekty/ cn

her ei nabove is likely to cause an insufficient pressing-adhesion thus

:Oreggiepg ol y BRRNEA deblc bt REGRLRIAL i @l stattE VAR RIHEIIRLIR 11 M 1S
sandwiched between the over sheet and the outer layer sheet. The
information recording-displaying card under the present invention may omit
the outer layer sheet, depending on the method, in other words, the

10 information recording-displaying card under the present invention includes -
those free from the outer layer sheet.
Described hereinafter is a heating-pressing process.
A temperature in the heating-pressing (referred to as pressing
temperature) over the melting point of the developing agent may cause a
15 texture fog (or background fog), therefore the above temperature is preferred
to be equal to or less than the melting poinf: of the developing agent.
The pressure in the heating-pressing (pressing pressure) too high
may decrease a matting tone of the card’é surface thus causing gloss or may
break the surface layer thus causing stick, which are problematical.

20 For forming the card without influencing the special property

“reversible thermosensitivity,” the upper limit of the pressing temperature is

48



Preparing the information recordi ng- displaying card having the 20 "enboss
mar ki ng" through the enbossing can actively nmake use of the foll ow ng
features of the present invention. 49 Mre specifically about this: The
over sheet under the present invention is enbossable. Therefore, in

conbi ning the over sheet with the core sheet which is al so enbossable, the
over sheet and the core sheet may have substantially the sanme size with

each ot her, pggtemd! £8 bRARRE %9?&%,%0?9 giéeff%faw $50°C% B¥EEnd Q%G‘ggiatmﬁsbe

bonded to su antially an entire a t'he core shee

prepared information recording-_displaying card can be enmbossable from an
upper porti &refsrablyd4@iferr lesget Prespigectt dhe pressing temppsatire prergithansect i on

expressing a primary function of the over sheet and the "enboss marking"

by the enboshé a@ltiag peiat bf ey develdyingdgantthrkl héeatam 160°C eidiBcaise Si Zi NY
and positioning, which is an advantage not expected fromthe conventi onal

i nformation i.ng- (disphavin ard.. . rLeoye he,over sheet to be
bonded may Bfégge?ét‘ %egtr% gi(%lj %IPC%I g‘%‘h@nﬁ’%%ttﬁlg}l\{gabgﬁgoe@e (ﬁeﬁ’e}%’llgg AE Ao ever
preparation of the over sheet having different size and bonding the over
sheet toS5a ¢lke due. wrpeas edusa yeHoving, edvich anesprohlematigad. needed. I n ot her

words, positioning accuracy is needed for the bonding, causing the .
shortcom ng in thgnRROGHHELINANEY 2 3w NIemAVTRE bR et RhEBEHON T ecor di ng-

di spl aying card. ti
preferred to be 100°C or more, especially preferably 120°C or more. Less
than 100°C hereinabove is likely to cause an insufficient fusion thus leading
to peeling, which is problematical.

10 An upper limit of the pressing pressure is preferred to be 40 kg/cm?
or less, especially preferably 30 kg/-cm2 or less. More than 40 kg/cm?
hereinabove mag-f cause breakage of the base material or the IC chip, which is
problematical.

On the other hand, a lower limit of the pressing pressure is preferred

15 to be 5 kg/cm?2 or more, especially preferably 10 kg/cm?2 or more. Less than 5
kg/cm? hereinabove is likely to cause an insufficient pressing-adhesion thus
leading to peeling, which is problematical.

The heating-pressing time is preferably 5 minutes to 20 minutes.
Preparing the information recording-displaying card having the

20  “emboss marking” through the embossing can actively make use of the

following features of the present invention.
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As | ong as the inmage displaying function is not influenced, the above

i nformati on recordi ng-di splaying card having the over sheet whose area is
20 smal |l is, however, enbossable w thout avoiding the over sheet or even
with an interference with the over sheet. This feature of the present
invention is 50 an excellent advantage not found in the conventional
product, in ternms of function and production of the information recording-

di splayi ng card its t f urse.. .the i,nfgrmation recordi ng-
di spl ayi ng card B/%g%%pefcﬁﬁécagl eseoﬁl‘?hln(r%\'/'gﬁ?lmé%r Thest Gpder te por\ﬁ/s‘fﬂe over sheet
to be bonded to a 5 certain position, |ike the conventional product, to

t her eby car agvention keneipseatde.ngThereforei v epmhininetberovehekeet vEvkehhé n t hi s
case, the information recording-displaying card under the present

invention caprdehedt ¥HDR alsCRabbddable, ; 8%ir! dhie¥t aNWtiedlcdré sHP&tSmay

advant ageous than the conventional product. 10 In the reversible

t her nosensi tive recordi terial which is the ver. sheet under the
present inveftf 5H,§Stﬁﬂg‘aﬂg ég‘?ﬁ@m‘? é??ﬁe‘?”ﬁg GRER amffo‘?’ﬁ’(cﬁés agﬁ%‘?‘iaﬁﬁo‘fsat e after
the heating can relatively forma coloring state and a decolorizing state.

Her ei naf ber descrWitdtlis, the baei sheeo6noxyi begbateded torsubstagtiafifemosmiven of a
conposition nmade of the coloring coupler and the 15 devel opi ng agent under

t he present g%&vmhig Qgrg JrbSt. ZI‘IT%hL‘B‘ﬁ@ éﬁ?@ﬁ%’d@ﬁfo‘?ﬁma&gﬁ Je@&%%@%g%%’ hme

i ncluding coloring nsity relativ tenperature.

tenperature of_ the
P card can be embossable from an upper portion of the over sheet. Therefore,

the image displaying section expressing a primary function of the over sheet
and the “emboss marking” by the embossing can each have a broadened
10 freedom in terms of sizing and positioning, which is an advantage not
expected from the conventional information recording-displaying card.
Moreover, the over sheet to be bonded may be smaller in size than the
core sheet. In this case, however, preparation of the over sheet having
different size and bonding the over sheet to a certain position on the core
15  sheet are needed. In other words, positioning accuracy is needed for the
bonding, causing the shortcoming in the productivity as the conventional
/information recording-displaying card.
) .
As long as the image displaying function is not influenced, the above
information recording-displaying card having the over sheet whose area is

20 small is, however, embossable without avoiding the over sheet or even with

an interference with the over sheet. This feature of the present invention is
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recording mediumwhich is initially in a decolorizing state (A) may col or
the recording nediumat a nelt-starting tenperature Ti, to thereby cause a
20 melted coloring state (B). Rapidly quenching the recording nmediumfrom
the nelted coloring state (B) can reduce the recording nediumto a room 51
tenperature with the recording nmediumkept in the coloring state, to

t hereby cause a solid coloring state (C). Wether or not this coloring

Sy | ot SRR IRER Aot Al P oREENALIA hOR, SIREEAL YR 1 Om the

nelted state. Specifica anneal 1 ng OW €00 nay causeé the

decol ori zi ng in 5 the step of decreasing the tenperature, thus formng i)
the initial Tunpsion and mqégct:«}wapétl{eA}lfcmnq jop %ecgltdavé displawing kaxdgsalbnsi ty is
relatively |lower than the rapidly- quenched coloring state (C). On the

ot her hand, incre&shmgattéiCofl @URR thdinfordgich Fcordihpalisplafhglcdrd quenched
coloring state (C) may cause the decolorizing at a 10 terrperature T2 (from

Dto E) | ower n the colorin terrp r at Redu enperature from
Thi's point. RRgST B S S pRER R HATTEGRIGE she SFireParLb MR RaP Ry
variable with the conbination of the devel oping agent and the col oring
coupl er, 5 ancertamagiostiadm dikeghe eppeandiomad prothiichrtodberedly cdeyalusrthei ng
tenperature can be selected according to the 15 object. The density in the

mel ted col oginRgssih@b§ a%mlﬁ@aléwélshxeﬂ aho®e] mrtﬁpg QY- “th @mﬁﬁoﬁol or i ng

state are not necessaril in concord wth each other, but may dif

from each ot her
recording- d1splay1ng card under the present invention can have a high

repetition durability, which is more advantageous than the conventional
product.

10 In the reversible thermosensitive recording material which is the
over sheet under the present invention, the heating temperature and/or the
cooling rate after the heating can relatively form a coloring state and a
decolorizing state. Hereinafter described is a basic coloring-decolorizing
phenomenon of a composition made of the coloring coupler and the

15 developing agent under the present invention.

FIG. 2 shows features of the recording medium including coloring
_ density relative to a temperature. Increasing the temperature of the
recording medium which is initially in a decolorizing state (A) may color the
recording medium at a melt-starting temperature T}, to thereby cause a
20  melted coloring state (B). Rapidly quenching the recording médium from

the melted coloring state (B) can reduce the recording medium to a room
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Wth the reversible thernosensitive recording material which is the over
sheet under the present invention, the rapidly- guenched coloring state 20
(C) obtained through the rapid quenching fromthe nelted state is a m xed
state in which nol ecul es of the devel opi ng agent and nol ecul es of the 52
coloring coupler can have a contact reaction wth each other, which state
is so oftenin aformof solid. This state may cohere the devel opi ng agent

with the c i . 1 i Forming this
conesi on_ strapbifufodfdhe BItalIPLER RERET i GBI Mo 8" Rand, T the
decol orizing state, a phase separation between the devel opi ng agent and
the col ori ngh@@bmceasq & selidiedering state(€). c Vhgther or miok thiis colopingztate st at e,
t he nol ecul es of the conpound of at |east one of the devel opi ng agent and

the col ori ngs gigRnied@ypends OathekatRSfirodudifs thtcdPidabuR fréd the ndted
crystallized, in other words, the cohering or the 10 crystallizing can

separate the, col ogi ng.c ler fro he devel opi ng agent hus causing a
stabl e stat &2%n %ﬁﬁ%ﬁ«:@i@@@%@g@%@ nggjnfna?'r?gé‘ﬁ%ﬁb%‘?ecp E1Z1%1br i ng
coupl er and the devel opi ng agent nmay cause the phase separation from each

ot her, wht hthéetepefdecnensiggabe tempesadurd, thuefbrming thdhredbitidause a conpl et e
decolorizing. As is seenin FIG 2, i) the decolorizing fromthe 15 nelted

state by t h@e@d’lﬁﬁﬁhh@%éwm‘ £PQst419)in ¥McH tHe &J}%n‘}%%%&ievélcf(}%wfef om the

coloring state by the increased tenperature nmay change esi on

structure at, this tenperaturge, . causing th hase separation and the
ttham the rapidly-quenched coqorsmg gtate ?C)D P

On the other hand, increasing the temperature again from the
rapidly-quenched coloring state (C) may cause the decolorizing at a
10 temperature Tz (from D to E) lower than the coloring temperature.
Reducing the temperature from this point may return to the initial
decolo;'izing state (A). Being variable with the combination of the
developing agent and the colbring coupler, an actual coloring temperature
and an actual decolorizing temperature can be selected according to the
15 object. The density in the melted coloring sfate and the density in the
rapidly-quenched coloring state are not necessarily be in concord with each
other, but may differ from each other.
With the reversible thermosensitive recording material which is the
over sheet under the present invention, the rapidly-quenched coloring state
20 (C) obtained through the rapid quenching from the melted state is a mixed

state in which molecules of the developing agent and molecules of the
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crystallization of the devel oping agent. For form ng the coloring i nage on
the reversible thernosensitive 20 recording material which is the over
sheet under the present invention, the following steps 1) and 2) may be
taken: 1) once heating, by using a thermal 53 head and the |like, the
reversi ble thernosensitive recording material to a tenperature for

mel ting-mxing, 2) then rapidly quenching the reversible thernmpsensitive

recordi ng rrasleﬁlnelcoug fag cﬂeﬁgb&a lcéxit%t FARtiBR Wit 6dRhtREY wiich §fage {slol OV Ng
two: i) annealing (slow cooling) froma heated state, and 1) 5 heating to

a tenperatu sl. i |.o than the colorin ature. The above t wo,
however b ffef e S af sofid nch S8 stale A gber éhec@)veiqm@g B Bith and the

developing agent cause the phase separation fromeach other and that at

| east one othd édoxingocouplgr, aadpherebgrkdep s chaddeladingi nifpragaptthisscohesipar arily

kept at the crystallizing tenperature. The rapid quenching in 10 form ng

t he CO'Ori”Quﬁkg?%fhﬁs&ﬂﬁhﬂiﬁ%ﬁﬁhh keepi ng of the phase separation

t enperature or eamyma izing tenperature. Herein, the rapid
guenching and t he annealln%. slow cooling) are relative to each other with
af .

respect 2o one cdApdbe pthexs hapgeinideresploTizing epta, Royise sEBATEGION t h t he

conbi nation of the coloring coupler and the devel opi ng agent. 15
Her ei naf t er beksedenl thedlevslopingeident aal thatblering@bligler i @ustde support

descri bed above, of the reversi ble thernosensitive recording material which
I's the over sSec‘?ﬁEaﬁ'” @eco orrleiﬁ'?gnétakemfﬁg trrilcﬁgéules of the compound of at
least one of the developing agent and the coloring agent may so gather as to
form a domain or as to be crystallized, in other words, the cohering or the
10 crystallizing can separate the coloring coupler from the developing agent,
thus causing a stable state. In many cases under the present invention, the
coloring coupler and the developing agent may cause the phase separation
from each other, with the developing agent crystallized, to thereby cause a
complete decolorizing. As is seen in FIG. 2, i) the decolorizing from the
15 melted state by the annealing (slow cooling) and ii) the decolorizing from the
coloring state by the increased temperature may change the cohesion
structure at this temperature, causing the phase separation and the
crystallization of the developing agent.
For forming the coloring image on the reversible thermosensitive

20 recording material which is the over sheet under the present invention, the

following steps 1) and 2) may be taken: 1) once heating, by using a thermal
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Di sposing the reversible thernosensitive recording |ayer directly on the
support is allowed. In this case, however, depending on the solvent 20
constituting the coating solution for formng the reversible

t hernosensitive recording |ayer, the support may be so eluted to be
defornmed, be shrunk or be 54 reduced in strength t hus danmagi ng t he
function of the over sheet. In the above case, Is preferred to first

provi de thepbaf ﬁh@ thd RKEMthRFebdBibId! HR:HHoseﬁ‘QﬁvE r}ﬁ&éaﬁ{fgr%l;&?larl gygrsible

t hernosensitive |ayer on. the barrier ayer ormng the barrier

| ayer include i) coat ,naterral at s excellent in solvent
regi stance, ¢ rafyre, tjaﬁfnr?ittl?ﬁ&“émfgr ?iﬁq‘ lé’ quepghingthe reversible, ent

resi stance. Method 1. Coating material excellent in solvent resistance The
barrier |aythermmspisifies redrdimgheateridd. cfhademiaiiing chrbe ogrriddesitByance to a
solvent of a coating solution for formng the reversrble 10

t her nosensi EH&V%IIB&%%&?rJI%%EgL(@P%JC%%gb r%lh' na qle vear‘ﬂ aresinis

preferred as i's so '€ T h"an co ter and
the like. The material for the barrier |ayer is preferred to increase

bar ri ng Pr obeating tamtemperstyrerilightlydpyenthashide doiring tesapegtureat Thei ght and
the like. 15 Specific exanples of the barrier |ayer preferably include

pol yani de mﬁrertwopﬁbwwérybreaddb@m{ndl@srh@,saﬁiéﬂmxlat SR b EnP BRI T EST N,
pol yester resin, acrylic resin and the |ike

and the developing agent cause the phase separation from each other and

that at least one of the coloring coupler and the developing agent is

temporarily kept at the crystallizing temperature. The rapid quenching in

10 forming the coloring state is for preventing keeping of the phase separation
temperature or of the crystallizing temperature. Herein, the rapid
quenching and tine annealing (slow cooling) are relative to each other with

. respect to one composition, the boundary therebetween varying with the
combination of the coloring coupler and the developing egent.

15 Hereinafter described is a technical matter, other than the support
described above, of the reversible thermosensitive recording material which
is the over sheet under the present invention.

Disposing the reversible thermosensitive recording layer directly on
the support is allowed. In this case, however, depending on the solvent

20  constituting the coating solution for forming the reversible thermosensitive

recording layer, the support may be so eluted to be deformed, be shrunk or be

54



Mor eover, the exanples of the useful materials for the barrier |ayer
include i) pol yurethane resin formed by crosslinking of acrylic polyol, 20
pol yester polyol and the like with isocyanate, ii) thernosetting resin such
as epoxy resin and the like, iii) ultraviolet setting resin or electron
beam setting 55 resin made by properly blending a material having, as nmain
conponent thereof, oligoner (for exanple, urethane acryl ate, epoxy

acryl ate andodigd ih is&%)lgm,ttﬁu%/aﬁfnggﬁ)gaﬁl%%ﬁ&t@omv%f @ﬂgﬁwt E;gpl@ddi tives.

The above nmaterials may be sol ved or dispersed in wate co 5 sol vent
and the like, Thickness of the barrier |ayer forned in the nmethod 1 is
preferably AROVELASE§ds Pwé‘?ﬁref fo ﬁf%td)rwdﬁ\tﬁwét%%r yer gRthe s WRRPTE i | m
excellent in solvent resistance For allowing the barrier |layer to have the
sol vent resihataheeform thkOrepotsyldsttheérvhodensitivgdagdd oz ik badiehdayesed. The

met hod of crystallization include i) draw ng the polyester filmin the

anor phous. pol yestar i ining S b Pe! BRePRNER FoontibhBpdeEhial B4 20, 70
the polyester film  specifically, drawing PET filmor drawing PEN film 15
For i nprovi Hexsehentiigsobyent resisanes, and|ifjaminasinga fdmdbet is exsellens inhe
‘recording layer, it is preferable to apply an adhesive |ayer to a surface
?Lug backf g§i¢e s rekiz€atdaus crystallized pol yester filmor to subject the
Method 1. Coating material excellent in solvent resistance
The barrier layer is preferred to be made of a material having
resistance to él solvent of a coating solution for forming the reversible
10 thermosensitive recording layer.
In view of machinability, such a resin is preferred as is soluble or
dispersible in an alcohol solvent, water and the like. The material for the
barrier layer is preferred to increase barring property against organic
solvent when being set by heat, light and the like.
15 Specific examples of the barrier layer preferably include polyamide
resin, polyvinyl alcohol resin, alcohol soluble phenol resin, polyester resin,
acrylic resin and the like.
Moreover, the examples of the useful materials for the barrier layer
inlclude i) polyurethane resin formed by crosslinking of acrylic polyol,

20 polyester polyol and the like with isocyanate, ii) thermosetting resin such as

epoxy resin and the like, iii) ultraviolet setting resin or electron beam setting
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crystallized polyester filmto a surface treatnment with a corona di scharge
and the |like. 20 Many of the barrier |ayers thus obtained have high sol vent
resi stance and high tensile strength. Thereby, thicker barrier |ayer may
be influenced 56 by the tensile strength, thereby decreasing the
enbossability. Therefore, the barrier layer is preferred to have thickness
inarange froml1l.0 mto 8 m depending on the material therefor. Stated

bel ow, for i US i NG aR: sheet
naving t hi claaner e BEpRpsHBIEIHE | o Rk ATRYIC S PEKERRBhen? "1 §
case, the storagF ﬁ%asti&jty of the drawing PET filmat 180C is higher

than that ofhqrael shgemenifer Bramele; srethane acrwlgtenepgryacrylpte mmrthe | m havi ng

t hi ckness of 38 mwhich may have the storage elasticity of 8.3 E + 07 (8.3

X 107) Pa hke)8fiE vasidusleelylateomonsmersaidbiter @ daftivs. t he enbossing. 10 On
t he other hand, thickness of 8 gmor thickness of 4.5 mmay bring about,

respectively, 4. + Q7 (4.9. x 107) Pa,and 2,.4 E + 07 .4 x 107) Pa,
t hus naki ng t he 2F o%%oglﬁgrﬁ%%e?agsr I.naﬁs)ebse & Hﬁ% T Wégetr’e%lg?léqul e
t hernosensitive recording |ayer of the reversible thernosensitive
recor di ny néaleentand 4e ke reversi bl e thernosensitive recording |ayer is

preferred to have filmthickness in a range from1l mto 20 m nore
preferably from 3rHnckgess 5Bt barrier layer formed in the method 1 is preferably in

a range from 0.1 pm to 10 pum.
Method 2. Laminating film exéellent in solvent resistance
For allowing the barrier layer to have the solvent resistance, a

10  polyester film crystallized can be used. The method of crystallization
include 1) drawing the polyester film in thé forming of the film, and ii)
heéting the polyester film after forming an amorphous polyester film.
Generally used is the former method of drawing the polyester film,
specifically, drawing PET film or drawing PEN film.

15 For improving adhesion of the barrier layer to the support and to the
recording layer, it is p.referable to apply an adhesive lalyér to a surface or a
backface of the thus crystalﬁzed polyester film or to subject the thus
crystallized polyester film to a surface treatment with a corona discharge
and the like.

20 Many of the barrier layers thus obtained have high solvent resistance

and high tensile strength. Thereby, thicker barrier layer may be influenced
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Exanpl es of the Ieuco dyes (electron- donating coloring conpound) used for
the reversible thernosensitive recording |layer of the reversible 20
thernosensitive recording material are described below, but not limted
thereto. The | euco dyes descri bed hereinafter may be used alone or in 57
conmbi nation. 2- anilino-3-nethyl-6-diethyl am no fluoran,

2-ani | i no-3-nmet hyl - 6-di (N-butyl amino) fluoran,

2- ani | i no- 3-byethhytendle(dtrength ofhickely deréydin@ thd@hbbdsdBiIRY. TRerefore,

2-ani |l i no-3-nmethyl -6-(N-i sopropyl -N-nethyl am no) fl uoran,

2-ani |l i no- 3+ . - O j | + N-net hyl cam no) fl uoran,

>~ ani |1 no- 3-tﬁng%’25+‘frg?§'§{ {ﬁi’g%’ﬂ‘ﬁ e %";‘f%é‘i’%‘i“ﬁ%ﬁ‘ ‘Fﬁ%‘i‘%ﬁw&omzl--gﬁi“} fH3- 3-
met hyl - 6- (N-sec-butyl - N-net hyl am no) fluoran,
2-aniIino-BPHBﬂKWPD%mgNnﬁban?$&$kéthwkﬁunino) fluoran, 10

2-ani | i no-3-met hyl -6- (N-iso-anyl -N-ethyl amino) fluoran,

2- ani | i no- 3- met hy$taged %lﬂwﬂo@@%&mﬁé@ﬁg t‘%ﬁ’%rﬁl %mr%ua,% %{,ﬁs%ms polyester

2-ani | i no- 3-net hyl - 6- (N- cycl ohexy Al uoran,.
8 R A o R et P G
anilino)-3-nethyl-6-diethyl amno fluoran, 2-(mtrifluoro nethyl
ani | i no) - 3- bistegbe, Bhelstragd elanficity 6f therdrawi2s PRA filue bt 080°QRtHIYher
ani | i no) - 3- et hyl - 6- (N- cycl ohexyl - N-net hyl am no) fluoran, 2-(2,4-dinethyl
than that of the amorphous polyester sheet. With this, the PET film having
thickness of 38 pm which may have the storage elasticity of 8.3 E + 07 (8.3 x
107) Pa at 180°C is likely to cause a failure after the embossing.
10 On the other hand, thickness of 8 pm or thickness of 4.5 pm may
bring about, respectively, 4.9 E + 07 (4.9 x 107) Pa and 2.4 E + 07 (2.4 x 10.7)
Pa, thus makiné the embossing easier.
Described below is the reversible thermosensitive recording layer of
the reversible thermosensitive recording material.
15 The reversible thermosensitive recording layer is preferred to have
film thickness in a range from 1 um to 20 pm, more preferably from 3 um to
15 pm.
Examples of the leuco dyes (electron-donating coloring compound)
used for the reversible thermosensitive recording layer of the reversible

20  thermosensitive recording material are described below, but not limited

thereto. The leuco dyes described hereinafter may be used alone or in

57



ni Iino)-3-nethyl-6-diethyl am no fluoran,

N- et hyl - p-tol ui di no) - 3-net hyl -6-(N-ethyl anilino) fluoran, 20
N- et hyl - p-t ol ui di no) - 3- et hyl - 6- (N- propyl - p-t ol ui di no) fluoran,
ni I i no-6-(N-n-hexyl-N-ethyl am no) fluoran, 2-(o-chloro
l'ino)-6-diethyl 58 amno fluoran, 2-(o-chloro anilino)-6-dibutyl amno
oran, 2-(mtrifluoro nethyl anilino)-6-diethyl am no fl uoran,
dlnethybmﬁbgkm%hhor amno fluoran, 3-nethyl-6-(N-ethyl-p- toIU|d|no)
oran, 2-chloro-6-diethyl amno 5 fluoran, 2-Dbrono-6-diethyl am no

uor an, . 2-chl oro- 6-dj propyl. am no fluoran,_ 3-chl oro-6-cycl ohexyl am no
f1 uoran, 3-brono- %ae&aoaﬁi%hﬁéﬁﬁwm L amyngfluoranc b or o- 6- (N- et hyl - N-i soanyl
am no) fluoran, 2-chloro-3-nethyl-6-diethyl amno fluoran,
2- ani | i no- 32 cinlilin® 3 tmelihgd-Bydi (Mrbutyd afnhimo) Anorady, (0- chl or o
ani I i no) - 3-chl oro- 6-cycl ohexyl am no fluoran, 2-(mtrifluoro nmethyl 10

ani li no) - 3- | ] J | oro

ani | i no) - 3- g n%‘?rgo gng %&E% (Nax%p(%)’{llwﬁ%egﬁyl %m&x?%%[nu%%& -di ethyl am no
fluoran, 3-diethyl am no-6-(mtrifluoro nmethyl anilino) fluoran,

3- (1- et hy| - 2-amalingB- m?ﬁhabﬁéNslsymlppslszetmdmmohﬂmm ami no phenyl ) -
4-azaphthalide, 3-(1l-ethyl-2-nmethyl indole-3-yl)-3-(2-ethoxy-4-diethyl

ami no 15 phgayiline’sazaphl-8aN-debut 1(\ﬂm@emyila£mla)?ﬂhyﬁad ndol e- 3-yD-
3-(2-et hoxy-4-di ethyl am no pheny )- 4-azaphthalide, 3-(1-ethyl-2-nethyl

i ndol e- 3- y Dy 3- nﬁhno'@t hé/tlhyflGCENe %yl-%ﬂme%hyl amino) fluoran,

3

i
- (
- (
-an
i

u
3-
u

N I\JNI\)QJ

2-anilino-3-methyl-6-(N-sec-butyl-N-methyl amino) fluoran,
2-anilino-3-methyl-6-(N-n-amyl-N-ethyl amino) fluoran,

10  2-anilino-3-methyl-6-(N-iso-amyl-N-ethyl amino) fluoran,
Z-anilino-3-methyl'6'(N'n'propyl-N-jsopropyl amino) fluoran,
2'anilino-3-methyl'G'(N'cyclohexyl-N-methyl amino) fluoran,

2-anilino-3-methyl-6-(N-ethyl-p-toluidino) fluoran,
2-anilino-3-methyl-6-(N-methyl-p-toluidino) fluoran, 2-(m-trichloro methyl

15 anilino)-3-methyl-6-diethyl amino fluoran, 2-(m-trifluoro methyl
anilino)-3-methyl-6-diethyl amino fluoran, 2-(m-trichloro methyl
anilino)-3-methyl-6-(N-cyclohexyl-N-methyl amino) fluoran, 2-(2,4-dimethyl
anilino)-3-methyl-6-diethyl amino fluoran,
2-(N-ethyl-p-toluidino)-3-methyl-6-(N-ethyl anilino) fluoran,

20  2-(N-ethyl-p-toluidino)-3-methyl-6-(N-propyl-p-toluidino) fluoran,

2-anilino-6-(N-n-hexyl-N-ethyl amino) fluoran, 2-(o-chloro anilino)-6-diethyl
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phenyl) - 4-azapht hal i de, 3-(1-ethyl -2-net hyl
i ndol e- 3-yl)-3-(2-nethyl -4-di ethyl am no phenyl)-7-azapht hal i de, 20
3-(1l-ethyl-2-nmethyl ‘indole-3-yl)-3-(4-diethyl am no phenyl)-4-azaphthali de,
3-(1l-ethyl-2-nmethyl indole-3-yO 3-(4-N-n-anyl-Nnethyl am no 59

phenyl) - 4-azapht hal i de, 3-(1-nethyl -2-net hyl

i ndol e- 3-yl ) - 3-(2- hexyl oxy-4-di ethyl am no phenyl) 4-azapht hal i de, 3,

3-bi s(2-et hgmnéﬂqbfaidml(o%m&aa *im»lslaﬁm G‘L‘i‘#ﬁ’éez (sp-trjfluoro

3, 3-bi s(2- et hoxy-4-di ethyl am no ph enyl) azap er thaﬂ t he
fl uoran conpo a ht hal | de coppounds, descri bed abhove, the
convent i ona elugﬂc?(ﬁﬁ @ &3}? Elaélp 1gae. &8 dimethyligirmether amigo ¢ he

col ori ng coupl er under t he present i nvention. Exanples of the other
coloring coflpbmns are descri bed bel ow. 2-(p-acetyl

ani lino)-6-(Nn-anyl-N-n-butyl am no) fluoran, 2-benzil 10 am'zo;:I i
6- (N-et hyl - I i met hy
anl( i ﬁf)) yf I Eoﬁ gnqj % E‘Qm fN'%E%;erO?olgﬁ?xﬁ) q@@%ﬂ_gz ﬁﬁ-(?go Gﬁ aﬁfnll?(ho)
fluoran, 2-benzil am no- GWt(Bh met hyl -p -toluidino) fluoran, 2-benzil am no-
6- (N- et hy| - Bueramy Pdiragip-§-(l ﬂramgm(thmrpnn%phlfro "Bediprapyl amineflnodan,

-6-(N-ethyl -p-toluidino) fluoran, 2-(a-phenylethyl amno) -6- (N-ethyl-p
-t ol ui di no) 3fchlw6'@thcR)h6E§rl%u@rﬂd&aﬁ S Nrdﬁ& foydycRibekynthhinofARhAN, 2- et hyl

am no-6-(N-ethyl anilino) fluoran, 2-nethyl

2-chloro-6-(N-ethyl-N-isoamyl amino) fluoran, 2-chloro-3-methyl-6-diethyl
amino fluoran, 2-anilino-3'chloro-6-diethyl amino fluoran, 2-(o-chloro
anilino);3'chlor0'6'cyclohexyl amino fluoran, 2-(m-trifluoro methyl

10  anilino)-3-chloro-6-diethyl amino fluoran, 2-(2,3-dichloro
anilino)-3-chloro-6-diethyl amino fluoran, 1,2-benzo-6-diethyl amino fluoran,
3-diethyl amino-6-(m-trifluoro methyl anilino) fluoran, 3-(1-ethyl-2-methyl
indole-3-yl)-3-(2-ethoxy-4-diethyl amino phenyl)-4-azaphthalide,
3-(1-ethyl-2-methyl indole-3-y1)-3-(2-ethoxy-4-diethyl amino

15 phenyl)-7-azaphthalide, 3-(1-octyl-2-methyl
indole-3-yl)-3-(2-ethoxy-4-diethyl amino phenyl)-4-azaphthalide,
3'(1'ethyl-2'methyl indole-3-yl)-3-(2-methyl-4-diethyl amino
phenyD-4-azaphthalide, 3-(1-ethyl-2-methyl
indole-3-y1)-3-(2-methyl-4-diethyl amino phenyD)-7-azaphthalide,

20  3-(1-ethyl-2-methyl indole-3-yl)-3-(4-diethyl amino phenyl)-4-azaphthalide,

3-(1-ethyl-2-methyl indole-3-yD-3-(4-N-n-amyl-N-methyl amino

59



am no- 6- (N-propyl anilino) fluoran, 2-ethyl am no- 6-(Nnethyl-p-tol uidino)
fluoran, 2-nmethyl 20 am no-6-(N-nethyl-2,4-dinmethyl anilino) fluoran,
2-ethyl amno-6-(Nethyl- 2,4-dinmethyl anilino) fluoran, 2-dinethyl 60

am no- 6- (N-nethyl anilino) fluoran, 2-dinmethyl am no-6-(N-ethyl anilino)
fluoran, 2-diethyl am no- 6-(N nethyl-p-toluidino) fluoran, 2-diethyl

am no- 6- (N-et hyl -p-tol uidino) fluoran, 2-dipropyl am no-6-(N nethyl

ani 1in0)  f luehahd-ZodholAR 3aMAQHGr-ehs&kpy! anilino) fluoran,

2- am no- 6- ( h rre?lhyl ggani i no) qfl uorgn, 2-a?nyno- 6- (N-ethyl anilino)
fluoran, 2-amno-6-(N- propyl anjling) fluoran, 2- anino-.

6- ( N- met hy| -lgactq%'ﬁmlé?‘rﬁg)‘lewla&"éffl,le@yiﬁmﬁo phenyl-diazgpbthalideyi di no) fI uoran,
2- am no- 6-(N-propyl-p-toluidino) fluoran, 2-amno-6 -(N nethyl-p -ethyl
ani i no) fl 88-his(2-ethoayidntiethyl Binfihbyhepylpdhzaphtlidlidep) fl uoran,

2- am no- 6- (N-propyl - p-ethyl 10 anilino) fluoran, 2-am no

-6- (N- et hyls- 1] vl q:aniking) fluornap, )

2-am no- 6- ( hge?%ﬁjb@%%{)g dﬁe%fi e{)ﬁ? bﬁ%ﬁ?la&@gﬂfahdﬁl am no- 6- ( N- propyl - 2, 4-
di met hyl anilino) fluoran, 2-am no-6-(N nethyl-p-chloro anilino) fluoran,
2- aminod 6- (N et @ther ghamtks Bueran qompounids endithe azaplithelide compounds |
6- (N-propyl -p-chloro anilino) fluoran, 15 1, 2-benzo-6-(Nethyl-N-isoanyl

am no) fl uodadtribkd abobs RES coavbinkishM! 1e48b APe cdd HOUSSH alone or in
1, 2- benzo- 6- (N- net hyl - N-cycl ohexyl am no) fluoran, 1,

2- benzo- 6- ( cNdnggpx%élti_onN, 1oL c%ior}g)r}g (];clulil)?erra&]ride%rgge E)peesehi; ll(r?\iention.
Examples of the other coloring couplers are described below.
2'(p'acetyl.anilino)'6'(N'n-amyl-N-n-butyl amino) fluoran, 2-benzil
.10  amino-6-(N-ethyl-p-toluidino) fluoran, 2-benzil

amino-6-(N-methyl-2,4-dimethyl anilino) fluoran, 2-benzil
amino-6'(N-ethyi-Z,4-dimethyl anilino) fluoran, 2-benzil
amino-6-(N-methyl-p-toluidino) fluoran, 2-benzil
amino-6-(N-ethyl-p-toluidino) fluoran, 2-(di-p-methyl benzil

15 amino)-6-(N-ethyl-p-toluidino) fluoran, 2-(a-phenylethyl
amino)-6-(N-ethyl-p-toluidino) fluoran, 2-methyl amino-6-(N-methyl anilino)
fluoran, 2-methyl amino-6-(N-ethyl anilino) fluoran, 2-methyl
amino-6-(N-propyl anilino) fluoran,

| 2-ethyl amino-6-(N-methyl-p-toluidino) fluoran, 2-methyl
20  amino-6-(N-methyl-2,4-dimethyl anilino) fluoran, 2-ethyl

amino-6-(N-ethyl-2,4-dimethyl anilino) fluoran, 2-dimethyl
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Specific exanples of the other coloring couplers preferably used under the
present invention are described bel ow. 20 2-anilino-3-nethyl-6-(N 2-ethoxy
propyl - N-ethyl am no) fluoran, 2-(p-chloro anilino)-6-(Nn-octyl am no)
fluoran, 2-(p-chloro 61 anilino)-6-(N-n-palmtyl am no) fluoran,
2-(p-chloro anilino)-6-(di-Noctyl amno) fluoran, 2-benzoyl am no
-6-(N-ethyl-p-toluidino) fluoran, 2-(o-nethoxy benzoyl

ami no) - 6- (Nam%hmet(wn;e@hw £Hingy) fi&&gﬁa@m&e&iﬂ%ﬁhb 6-(N-cthyl apilino)
am no- 4- net hyl - 6-di et hyl” am no fl uoran 2-dibenzil 5 amn ng
(N-net hyl -p -t ol ui fl uor benZ|I 0-4- ne

6N et hy! ¢ OB RO ARG SN e ATtk Ay gt Rdjethyi

4- et hyl - 6-di et hyl am no fluoran,

2- (p-tol ui diami)le-&(N-etﬂwﬂ*pH)ohﬁdidﬁ-) fabind, 2pdipedpyil dintiad-6F (Nifiedtts] adiligo)et hoxy
carbonyl am no) -6-diethyl am no fluoran, 2-acetyl 10 am no -6-(N-nethyl-p

- t ol ui di no) f et hoxy
et hyl am no- %Bﬂﬁ{oropglgﬁ Qﬁg anlnogﬁPéggg%kﬂgg%gép%%"F’égg Wm ?

-4-chl oro-6- (N Oih yl - p- toIU|d|nz& fluoran, 2-(a-phenylethyl anlno)

_4-chl ord- emline}flygram @ awing-6:4N:athybamiNnpkfivenany 2aminp woNopropyhy |

ani lino)-4-chloro-6-diethyl amno fluoran, 2-anilino-3-nethyl-6-pyrrolidino

15 fl uoran, arili) fiuberms-26dwh {06 -ON R Ethl- pebonﬁdfdoblﬂhafhn 2-ani l'i no- 3-
met hyl - 6- (N-et hyl - N-tetrahydro furfuryl am no) f 1 uor an,

2 mesi di no- 4o, & R Q18- B M) BudSad 90 67 Mokl hOL Bt Y

hoxy- 6-

fluoran, 2-amino-6-(N-methyl-p-ethyl anilino) fluoran,
2-amino-6-(N-ethyl-p-ethyl anilino) fluoran, 2'amin0'6'.(N'propy1-p'ethyl

10  anilino) fluoran, 2-amino-6-(N-methyl-2,4-dimethyl anilino) fluoran,
2-amino-6-(N-ethyl-2,4-dimethyl anilino) fluoran,
2'amin0'6-(N'pr;)pyl'2,4-dimethyl anilino) fluoran,
2-amino-6-(N-methyl-p-chloro anilino) fluoran, 2-amino-6-(N-ethyl-p-chloro
anilino) fluoran, 2-amino-6-(N-propyl-p-chloro anilino) fluoran,

15 1,2-benzo-6-(N-ethyl-N-isoamyl amino) fluoran, 1,2-benzo-6-dibutyl amino
ﬂqoran, 1,2-benzo-6-(N-methyl-N-cyclohekyl amino) fluoran,
1,2-benzo-6-(N-ethyl-N-toluidino) fluoran, and the like.

Specific examples of the other coloring couplers preferably used
under the present invention are described below.

20 2-anilino-3-methyl-6-(N-2-ethoxy propyl-N-ethyl amino) fluoran,

2-(p-chloro anilino)-6-(N-n-octyl amino) fluoran, 2-(p-chloro
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anilino)- 3-nmethyl-6-pyrrolidino fluoran, 2-(a-naphthyl

am no) - 3, 4- benzo-4' - brono- 6- (N-benzi | - N-cycl ohexyl am no) fluoran, 20
2- pi peridi no-6-diethyl amno fluoran, 2-(N-n-propyl-p-trifluoro nethyl
ani | i no) - 6- nor phol i no fluoran, 2-(di-N-p-chloro phenyl-nethyl 62 am no)
-6-pyrrolidino fluoran, 2-(N-n-propyl-mtrifluoro nethyl

ani | i no) - 6-nor pholino fluoran, 1,2-benzo-6-(Nethyl-Nn-octyl am no)

f1uoran, 1aﬁrlhﬁi)‘-6d‘1\5n?ia%hhﬁyl aﬁﬁh(ﬁ)cﬂlidr!iﬁr?e(b -cBlofo Qﬁﬁﬁﬂ)‘)'@ @@Nnes gt xy

et hyl - N—ethyl am no) fluoran, 5 benzol euko net hyl ene bl ue,

Coctom 2ot gingt%yfj‘e‘t%w“%ﬁfﬂ@?ﬁ%g BN E ROl Birtan T benzar ¢ aci d

| actam 3, 3- bIS(p di met hyl am no henyl ) -phthallde 3, 3- bi s(p-di net hyl
am no phenny) ogaethaest bgnzoghiamgno)gh alhethgl pttolhledmm)sﬁuoraen‘ @rdibeh#ib as
crystal violet lactone) , 10 3,3-bis-(p-dinethyl am no phenyl)-6-diethyl

am 1o pht habhdy +-edbybosné bt phoni bbby ) - o- chl oro phthal i de, 3,
3-bis-(p-dibutyl am nho phenyl) phthallde met hoxy- 4- di net hyl am no

ghﬁgyLidgoﬁgng %rﬁé Fy§ﬁgLégb%é§y éfﬁﬁFggLéggm@ﬁﬂoro phenyl) 15
pht hal i de, 3-(2-hydroxy-4-di net hoxy am no phenyl)-3-(, 2- met hoxy-5-chl oro
phenyl) pht amlined;mé&h§PetiNasthyl p4eottiididonfilior, BdagitRmylothyl 3- (2- met hoxy- 5
-nitro phenyl) phthalide, 3-(2-hydroxy-4-diethyl
amino)-4-methyl-6-diethyl amino fluoran,
2-(p-toluidino)-3-(t-butyl)-6-(N-methyl-p-toluidino) fluoran, 2-(0-methoxy
carbonyl amino)-6-diethyl amino fluoran, 2-acetyl
10  amino-6-(N-methyl-p-toluidino) fluoran, 4-methoxy-6-(N-ethyl-p-toluidino)
fluoran, 2-ethoxy ethyl amino-3-chloro-6-dibutyl amino fluoran, 2-dibenzil
amin0'4-chlor0'é'(N-ethyl'p'toluidino) fluoran, 2-(a-phenylethyl
amino)-4-chloro-6-diethyl amino fluoran, 2-(N-benzil-p-trifluoro methyl
anilino)-4-chloro-6-diethyl amino fluoran, 2-anilino-3-methyl-6-pyrrolidino
15 fluoran, 2-anilino-3-chloro-6-pyrrolidino fluoran,
2-anilino-3-methyl-6-(N-ethyl-N-tetrahydro furfuryl amino) fluoran,
2-mesidino-4’,5"-benzo-6-diethyl amino fluoran, 2-(m-trifluoro methyl
anilino)-3-methyl-6-pyrrolidino fluoran, 2-(a-naphthy!
amino)-3,4-benzo-4’-bromo-6-(N-benzil-N-cyclohexyl amino) fluoran,

20  2-piperidino-6-diethyl amino fluoran, 2-(N-n-propyl-p-trifluoro methyl

anilino)-6-morpholino fluoran, 2-(di-N-p-chloro phenyl-methyl
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am no phenyl)-3-(2-nmet hoxy-5-nmethyl phenyl) phthalide,

3-(2- nmet hoxy- 4-di net hyl am no phenyl)-3-(2-hydroxy-4-chl oro- 5-nethoxy 20
phenyl) phthalide, 3,6-bis(dinethyl am no) fluorene spiro(9, 3 )-6"-dinethyl
am no phthalide, 6'-chloro-8'-nethoxy-benzo indolino-spiropyran, 63

6' - brono- 2' - met hoxy-benzo indolino-spiropyran, and the |like. Hereinafter
described is the devel opi ng agent (electron- accepting conpound) used in

conbi nat i onaifihk)-6¢- B?rr@ﬁliﬁxb'ﬂlﬂ)rﬁﬂbmmfn pﬁﬁyﬁxﬂ\lﬁlﬂéoz%%é% (Patent docunent
3) described above discloses a 5 typical exanple of an organlc phosphoric

have | ongPENIok CarPERaLPe HORgET ook PRRR b At hyT NoRodaNRFIBR SR, No.

5-124360 (Patent docunent 3) discloses a conmpound having in conbi nati on i)
a struct ur elRawimg-6-diallgl apabi fludnanpl, 2cldraniGiN-etiwxgaithyl- Neetholipl er in t he
nmol ecul e and ii) a 10 structure of controlling cohesive force between the
nol ecul es. Uﬁﬁm& the structure having the devel opability include
phenol hydrox group,  carboxyl group, phosphoric acid group and the |ike,
but not limted thereto, as long as a group that is_c pa Ie of col oring
the col oting coughearolpuke H’@F}Eﬂéﬂe bl‘@p@c,lgfq }élﬁﬁl‘iﬁhyl pwi ¢Hotmps nay

i ncl ude a thiocarbam de group, a 15 carboxylic netal group and the like. A
typi cal exampilli;odkaiithgllHehusit ueil laotani,dt-[3,6didthel £ahediove-dhdsee bet ween

nmol ecul es i nclude hydrocarbon radical such as a |ong-chain al kyl
anilino) xanthyl] benzoic acid lactam, 3,3-bis(p-dimethyl amino
phenyl)-phthalide, 3,3-bis(p'dimethyl' amino phenyl)-6-dimethyl amino
phthalide (otherwise, referred to as crystal violet lactone) ,

10  3,3-bis-(p-dimethyl amino phenyl)-6-diethyl amino phthalide,
3,3-bis-(p-dimethyl amino phenyl)-6-chloro phthalide, 3,3-bis-(p-dibutyl
amino phenyl) pilthalide, 3-(2-methoxy-4-dimethyl amino
phenyl)-3-(2-hydroxy-4,5-dichloro phenyl) phthalide,
3-(2-hydroxy-4-dimethyl amino phenyl)-3-(2-methoxy-5-chloro phenyl)

15 phthalide, 3-(2-hydroxy-4-dimethoxy amino phenyl)-3-(2-methoxy-5-chloro
phenyl) phthalide, 3-(2-hydroxy-4-dimethyl amino
phenyl)-3-(2-methoxy-5-nitro phenyl) phthalide, 3-(2-hydroxy-4-diethyl
amino phenyl)-3-(2-methoxy-5-methyl phenyl) phthalide,
3-(2-methoxy-4-dimethyl amino phenyl)-3-(2-hydroxy-4-chloro-5-methoxy

20 phenyl) phthalide, 3,6-bis(dimethyl amino) fluorene spiro(9,3)-6"-dimethyl

amino phthalide, 6’-chloro-8-methoxy-benzo indolino-spiropyran,
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group and the |ike. Preferably, the hydrocarbon radical nmay have 8 or nore
carbon atons, so as to obtain a good coloring property and a good 20
decol ori zi ng property. The hydrocarbon radical nay contain an unsaturated
bond or may encapsul ate a branched hydrocarbon radical. In 64 this case,
the main chain portion is preferred to have 8 or nore carbon atons. The
devel opi ng agent as described above has a structure in which the structure

havi ng devegqRahiol 9 ifethoxPOBEAMAinAbLiRo-8pbpHahlhRd ¢ROIike! | i ng the cohesive
force between the nolecules (nanely, a structure such as 5 hydrocarbon

radi cal). To the _above bondin ortjon, bi val ent ,group including hetero
atom or a conbi %IFH}?%F%&S‘H&F%&Fitié‘?/gﬁ)‘fﬁ?ﬂ’f@gtﬂg\?&? (S?g‘i"tﬁ’tné"t‘f?ﬁgptlﬂﬁy be
sandwi chedl y bonded. Hereinafter described are specific exanples of the
devel opi ng agepdundiseed imcanbinhtopratietlie edloreng cauplerThe devel opi ng agent
may be used alone 10 or in conmbination of two or nore. I XrfRr_X2-)---R2

(HOq Int he. abo‘ﬁ%-&% . l'?%fllB (F%BE Q3¢ pﬁt@l (?e%&l’igéfglpovjer]ﬁ&ll‘cgsien% .het ero
atom or a direct bondi'ng hand. denotes a bival ent group |ncFud|ng
hetero atom R1 denotes a bival ent hydrocarbon radical. R2 denotes a 15
hydr ocarbontypissl espmplaefrap argapicphospherithacid oms aliphafenearbexydie daid eger from
O to 4. The RL and the X2 which are repeated when pis 2 to 4 may be the
compound or a phenol compound which have a long-chain aliphatic
hydrocarbon radical. In addition, JP-A No. 5-124360 (Patent document 3)
discloses a compound having in combination i) a structure having
developability of coloring the coloring coupler in the molecule and ii) a
10  structure of controlling cohesive force between the molecules. Examples of
the structure having the developability include phenol hydroxyl group,
carboxyl group, phosphoric acid group and the like, but not limited thereto,
as long as a group that is capable of coloring the coloring coupler is included.
Specifically, the above groups may include a thiocarbamide group, a
15 carboxylic metal group, and the like.
A typical example of the structure controlling the cohesive force
between molecules include hydrocarbon radical such as a long-chain alkyl
group and the like. Preferably, the hydrocarbon radical may have 8 or more
carbon atoms, so as to obtain a good coloring property and a good

20  decolorizing property. The hydrocarbon radical may contain an

unsaturated bond or may encapsulate a branched hydrocarbon radical. In
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sane or different. q denotes 1 to 3. Specifically, RlL and R2 denote a
hydrocarbon radical which is allowed to have a substitutional group. Rl
and R2 may be i) an aliphatic 20 hydrocarbon radical, ii) an aromatic
hydrocarbon radical, and iii) a 65 conbination of the aliphatic _
hydrocarbon radical and the aromatic hydrocarbon radical. The aliphatic
hydr ocarbon radi cal may be a straight chain or a branched chain, or nmay

have an unsgiidlcade F!h@ Hﬂliln cHA® portiBatd pHHfd2Bdko Eé?é’@ 0?%% B ohth .

hydr ocar bon radi cal include hydroxyl group, ogen, al koxy %{oyp ?ngathe
like. RL may, be a direct bonding . hand. Sum of the carbon aton(s) o

and the car %Bﬁ%ﬁi’%}ﬂ?’?f; agenRYs figscrﬁaegfa@pyf‘ehasg 8 shicsursyingphish theyr e pr ef erably
11 or nore, since 7 or less r hereinabove may decrease coloring stability
and decol or szrucigrphaperet develdpabiith iobontledanith X2stdactar€sordrdliiMatignt group

I ncluding hetero atom preferably denotes a bivalent group having at | east

one 9r oup C¥SHeBRRrbetEen R bleRiiol (nAKEN N Bhchlrehudn Qs 1 11 11 N
-G -0- -S - '
5 hydrocarbon radical). To the above bonding portion, a bivalent group
including hetero atom, or a combination of a plurality of the bivalent groups
may be sandwichedly bonded.
Hereinafter described are specific examples of the developing agent

used under the present invention. The developing agent may be used alone

10  or in combination of two or more.

@*Xrﬂﬁ-—xz‘)p—&
(HO)q

In the above formula, X; denotes a bivalent group including hetero
atom, or a direct bonding hand. X denotes a bivalent group including
hetero atom. R; denotes a bivalent hydrocarbon radical. Rz denotes a

15  hydrocarbon radical having 1 to 22 carbon atoms. p denotes an integer from
0 to4. The R and the Xz which are repeated when p is 2 to 4 may be the
same or different. q denotes .1 to 3.

Specifically, R: and Rz denote a hydrocarbon radical which is allowed

to have a substitutional group. R and Rz may be i) an aliphatic

20  hydrocarbon radical, ii) an aromatic hydrocarbon radical, and iii) a
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15 Specific exanples of X1 and X2 are described in the Fornul as 2.
[Formulas 21 66 0 00000 I 1L 1L 1L 1111 -NG -NCN -CN -0-CO-
-C0- -OGC HHHHOOOOS I Il =1L 111l -H-1 - -SN-S---CS&S-
-HCH-S-Sif ]l OOHOO0OSSO I Il 1illll -OCN -N-CO- -0-CN
-NCG-0- -SHHHHO HO CH=N | 11 -N=CH -N -G -O -S0000O00O
e 1 111l -GNG -CGNGCGN -NNGNC -

f
0
O

combination of the aliphatic hydrocarbon radical and the aromatic
hyd-rocarboﬁ radical. The aliphatic hydrocarbon radical may be a straight
chain or a branched chain, or may have an unsaturated bond. The
substitutional group adhering to the hydrocarbon radical include hydroxyl

5 group, haloéen, alkoxy group and the like. R; may bé a direct bonding"
hand.

Sum of the carbon atom(s) of Ry and the carbon atom(s) of Rz is
preferred to be 8 or more, more preferably 11 ;)r more, since 7 or less
hereinabove may decrease coloring stability apd decolorizing property.

10 Each of X) and Xz denotes a bivalent group including hetero atom, preferably
denotes a bivalent group having at least one group expressed by the
Formulas 1.

[Formulas 1]

15

Specific examples of X; and X2 are described in the Formulas 2.

[Formulas 2]
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l 11 HH 000000 CNNGC -NGCCN -CNNGO- HHHHHHOOOODO
O 1111 fri1r -GNNGN -NCNNGCG -NCGCNN -NNCGNIT 11T
1+ 11111 HHHHHHHHHHHHHereinafter described in the
following Formulas 3 are specific 5 exanples of the phenol conpounds under
t he present invention. The present invention is, however, not limted
thereto. The phenol conpounds may be used al one or in conbination.
[ Formulas 3] 67 H NHCO (CH2) r- NHCO (CH2) s- 1CH3 HGCa
NHCO- (CH2) r - CONH- (CH2) s-1 CH3 HOCa NHCO (CH2) r - NHCOCONH- (CH2) s-1 CH3 HO
&NHCO- ( CH2) r - CONHNHCO- (CH2) s- 1CH3  HOa NHCO- (CH2) r - NHCONH- (CH2)s-1 CH3 H
J-a NHCO(CHZ)r-NHSC@ (CH2) §-1CHB H J_& NH%O(CHZU-NHSOZNI(—_]CO(CHZ)S | CH3
i I

—r?l—c— —N—C—N— —C—N— —o0-¢o0— —¢o0— —o-t—
H H H H
o} o} o} 0 s
| il D [
—N—S— —S—N— —s —C—8— —N—C—N——S-5—
o O H - Moo
i 1 1 P00
—O0—C-HN— _N-C-0— —0-C-N— —N-C-O0— —§—
& | | | I
H H H
H o]
—CH=N—  _N=cH— —N— _¢_ _o —s—
7.9 00 79
i
—C-NC— —C-N-C—N— —N—LCN-L—
| | | | !
H H H H H
' i i i
——-c—r'a-rihc— —hli-—C———C— — Ao
H H H H H oA
1 1 | i1 T
| i
—C—N—N—C—N— —N—C—N—N—C— —N—-C—N—N— — N—N—C—N—
H H H H H H H H H B v

Hereinafter described in the following Formulas 3 are specific
5 examples of the phenol compounds under the present invention. The

present invention is, however, not limited thereto. The phenbl compounds
may be used alone or in combination.

[Formulas 3]
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HO &NHCO- (CH2) r - OCO- (CH2) s- 1CH3 HO J NHCO- (CH2)r-COO- (CH2)s-1 CH3 HO
&NHCO- (CH2) r - OCONH- (CH2) s-1CH3  HO &NHCO- (CH2) r - 0002- (CH2) s-1CH3 H J
NHCO- ( CH2) r - NHCOO- ( CH2) s- 1CH3 Exanpl es of the devel opi ng agent of organic
phosphoric acid include the follow ng conpounds. Dodecyl. phosphonic acid,
t etradecyl phosphonic acid, hexadecyl phosphonic acid, octadecyl
phosphoni ¢ acid, eicosyl 5 phosphonic acid, docosyl phosphonic acid,
tetracosyl phospponnc aci d, ditetrad&gé% est er phosphate, dihexadecyl

H

est er phosphd‘t‘%."(’x%%?(c*b%’t'ﬂ'f‘coﬁ &t'®, dieicosyl ester phosphate,
and di behenyl ester (Behenyl) phosphate, and the |ike. 68 Exanples of the

al i phati c carpox 80 nds,, i.nc > 1he fgl lowing. 2-hydroxy
t et r adecanoi cl'%%gfo@f”heé@ﬂgcéﬁgﬁég%i d, 2-hydroxy octadecanoic

acid, 2-hydroxy e+gosane acid, 2-hydroxy docosane acid, 2-brono
hexadecanoi c ' wB—(0R)A-NHEOBORHS-(CHSS-fbH, 2- brono ei cosane acid, 5
2-bronp docosane d, 3-bronp docosane acid, 2,3-di bronp octadecanoic
acid, 2-fluoro geqanoic acid, 2-fluoro tetradecanoic acid, 2-fluoro
hexadecanoi c HQci NHEDurdE I roctOivHNECa R (CHy)say@iHel, 2-f | uor o ei cosane aci d,

2-fluoro docosane=#ci d, 2-iodohexa decanoic acid, 2-iodoocta decanoic
aci d, 3-iodohexg dé&canoic acid, 3-iodoocta decanoic acid, perfluoro octa
decanoi ¢ aci H9 4 BHEPRECH2)r—NHCONH—(CH;)s-1CHy

H NHCO—(CH,)r—NHSO,—(CHj)s-1CHz

NHCO—(CH,)r—NHSO,NHCO—(CHa)s-1CHs

HO—{<::>%—NHCO—%Cng—OCO—1CHﬂ&1CH3
Ho—<<::>>—NHCO—«CH»r—COO—«CHg&1CH3

NHCO—(CHz)r—OCONH—(CHy)s-1CHj

ole

;

NHCO—(CH3)r—0OCO,—(CH3)s-1CHj3

.

NHCO—(CH,)r—NHCOO—(CHy)s-1CHj

-

Examples of the developing agent of organic phosphoric acid include
the following compounds. Dodecyl phosphonic acid, tetradecyl phosphonic
acid, hexadecyl phosphonic acid, octadecyl phosphonic acid, eicosyl

5 phosphonic acid, docosyl phosphonic acid, tetracosyl ph;)sphonic acid,
ditetradecyl ester phosphate, dihexadecyl ester phosphate, dioctadecyl ester
phosphate, dieicosyl ester phosphate, and dibéhenyl ester (Behenyl)

phosphate, and the like.
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10 Exanpl es of aliphatic dicarboxylic acid conpounds and tricarboxylic
aci d conpounds are descri bed bel ow. 2-dodecyl oxysuccinic acid,
2-tetradecyl oxysuccinic acid, 2-hexadecyl oxysuccinic acid, 2-octadecyl
oxysuccini ¢ acid, 2-eicosyl oxysuccinic acid, 2-dodecyl oxysuccinic acid,
2-dodecyl thio succinic acid, 2-tetradecyl thio succinic acid, 2-hexadecyl
thio 15 succinic acid, 2-octadecyl thio succinic acid, 2-eicosyl thio

succinic acid, 2grd lofk ! i Eg Ihetfi cinic
acid, 2- hexadecyl d?@ﬁﬁ%()sﬁ%ngy%Eag?gogg' f%3e0§1ﬁ®9§%|31§H§%| ‘¢ acid,
2- elcosyl dit succinjic acid,  dodecyl succinic acid, tetradecyl succinic
acid, pentadd® Xﬂg'ot‘é)(l&‘%ﬁ”?‘ﬂe&aﬁ?ﬁ gceid, ﬁé}é’é’d@’l“)yhe’?\ﬁ@@il}ﬂl‘éa@éi #hydeaxrdecy!|

succinic acid, eicosyl succinic acid, docosyl 20 succinic acid,

2, 3-di hex adecwdesamﬁé adid, by droxy e&o@éﬁ&ﬁﬁdﬁ@%kldﬁk@?@o@és&n@%’cm, 2-bromo

2- met hyl - 3- hexadecyl succinic acid, 2- nethyl 3-octadecyl succinic acid, 69

2- oct adecy! 31% Q&&%ﬂg%ﬂcuﬁs 'écb%brr}fococgcd%Canmcy c1§;%/ %}r‘_?n&o %géﬁ%alaecal(f?% oct adecy|
) e

mal oni ¢ aci el co RS CdBESE xadecyl

mal onic acid, dloctadecyl nmal oni ¢ acid, didocosyl nalonic acid, methyl

oct adecyp  @diromordagesane apidh Sxhrdmoydocgsaneadid % dibromooctaktemydic ghidt ar i
acid, 2-eicosyl 5 glutaric acid, docosyl glutaric acid, 2-pentadecyl adipic

aci d, 2-oct adBest deastid ScidCi-Huors @'tﬁ‘ef?l%}éémﬁél bBIIC2 Meloth herURESSHL agl Pi C
acid, 2-hexa decanoyl oxypropane-1,2,3-tricarboxylic acid, 2-octa decanoyl

o onane b Ll en oSt 6 ad g ang e ke A pipe At o he
2-1odohexa deéanoic acid, 2-iodoocta decanoic acid, 3-iodohexa decanoic acid,
3-1odoocta decanoic acid, perfluoro octa decanoic acid, and the like.

10 Examples of aliphatic dicarboxylic acid compounds and tricarboxylic
acid compounds are described below. 2-dodecyl oxysuccinic acid,
2-tetradecyl oxysuccinic acid, 2-hexadecyl oxysuccinic acid, 2-octadecyl
oxysuccinic acid, 2-eicosyl oxysuccinic acid, 2-dodecyl oxysuccinic acid,
2-dodecyl thio succinic acid, Z-tetrédecyl thio succinic acid, 2-hexadecyl thio

15 succinic acid, 2-octadecyl thio succinic acid, 2-eicosyl thio succinic acid,
2-docosyl thio succinic acid, 2-tetracosyl thio succinic acid, 2-hexadecyl dithio
succinic acid, 2-octadecyl dithio succinic acid, 2-eicosyl dithio succinic acid,
dodecyl succinic acid, tetradecyl succinic acid, pentadecyl succinic acid,
hexadecyl succinic acid, octadecyl succinic acid, eicosyl succinic acid, docosyl

20  succinic acid, 2,3-dihexadecyl succinic acid, 2,3-dioctadecyl succinic acid,

2-methyl-3-hexadecyl succinic acid, 2-methyl-3-octadecyl succinic acid,
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10 may vary with the conbination of the conpounds to be used, in general,
nole ratiois 1 coloring coupler relative to 0.1 to 20 devel opi ng agent,
preferably 0.2 to 10 devel opi ng agent. The devel opi ng agent out of the
above range (nore than or |less than) may decrease density of the coloring
state, which is problematical. Ratio of a decolorizing pronoter is
preferably 0.1 weight % 15 to 300 weight %relative to the devel opi ng

agent, nor e 2pdceddcPBiheRa &y Mcclhic ﬁ&d;—ﬂgxé’éﬁkﬂ%a%’ma- Md,%kagfe'cpg coupl er

and the devel opi ng agent nay be wused encapsulated in a mcrocapsule. In

the recording.layer,,ratiqg of. the .coJorin onponent_.relatiye to the resin
is 1 (color i"%agloﬁ%r?ﬁ{)dm??ﬁof&%a]ﬁnf ac{‘f’éiaoi:??}ylg??clig}‘)’(at“ idF‘Be.xagFﬁyl R3OS | ess
than the above may shorten the heat 20 strength of the recording | ayer,

whi | e the r atidpdivotaleclamaloné aiddvdidommyy] mebméasdd) inetlydbotaidagyidensi ty
occasionally, which are problematical. 70 The reversible thernosensitive

recording | iot . : i as] thvie _recqrdi ng

mat eri al un eaﬁs?llgﬁ%e%fr’ gs%aa%ﬁgmtﬁggﬁgﬁgmﬁﬁe&g{ I ?lﬁg(is)%(‘%‘%i%e]tcﬁseyqr esin.
Speci fic_exapples of, the resins contained in the reversible 5

t her nosensi Bt4farie acish dpensyl elypbaric aad. dreentadeey; adipin agidn§-ostaglearlp r eact i ve
with crosslinking agent such as acrylic polyol resin, polyester polyol
resin, pol ydipet heide2pibyylladigis abid, PTiebessY aBist Reid P2 h¥yh B¥dandyt yral resin,
cellul ose acetate propionate, cellul ose acetate butyrate and the like, ii)

?e;gtsg \r/]ew\?\,ii ?%rpr'osaﬁe(i%kﬁgﬁgbxz 1tci a%{]d, %f'oc%a fdiegésrgoyimnoner (having a group
oxypropane-1,2 3-tricarboxylic acid, and the like.
.A proper ratio of the coloring coupler relative to the developing agent

10 may vary with the combination of the compounds to be used, in general, mole
ratio is 1 coloring coupler relative to 0.1 to 20 developing agent, preferably
0.2 to 10 develoﬁing_ agent. The developing agent out of the above range
(more than or less than) may decrease density of the coloring state, which is
problematical. Ratio of a decolorizing promoter is preferably 0.1 weight %

15  to 300 weight % relative to the developing agent, more preferably 3 weight %
to 100 weight %. The coloring coupler and the developing agent may be
used encapsﬁlated in a microcapsule. In the recording layer, ratio of the
coloring component relative to the resin is 1 (coloring component) to 0.1
(resin) to 10 (resin). This ratio less than the above may shorten the heat

20  strength of the recording layer, while the ratio more than the above may

decrease the coloring density occasionally, which are problematical.
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10 crosslinking agent) and a second nononer other than the first nononer.
The present invention is, however, not limted to the above conpounds.

Mor eover, the above resins may be subjected to a bl ock copol ynerization or
a graft copolynerization with a benzotriazol ultraviolet absorbent bone or
a cycl ohexane bondi ng bone. 15 The reversi bl e thernosensitive recording
material which is the over sheet under the present invention, when

necessary, nay usnneafevaﬁhﬂmbltnerlﬁ@gensrtmrx@véﬂaﬁl@m@eﬁ@cmgtﬁhhh@ghgoatl ng
property, coloring property, and decolorrzrng property of the

th t rdi b dit i ncl ud
Sur T actant FBRIDERERAE ] feoPERRE RG] BRSO AL GOt

stabilizer, coloring stabilizer, decolorizing promoter, and the Iike.
Pref erabl e Ewanpﬂh@rﬂﬁcommnméb@hmhinng pronoter include i) a 71 conpound
havi ng a bival ent group (containing hetero aton) and an al kyl chain

(having 8 or nor %p%@fé&%aﬂfﬂé'@aﬁth'e'r)eslﬂs CORUHUNRY RGNt - 2

substitutional group, ii11) and the Iike. The present invention is, however,
not limted to the ahove conpo nds “H er the present invention, the
reversi bt e HEPIPSRNEYE rerording ayesiingludg eresr%h%ﬂs 2igHOWP ERACHNG agent .
Exanpl es of the curing agent used herein include nodified bodies known in
the art suctwithscrusstinkameagmdisuck dshothticgiolyd eesianpsleestonpoigol resal, | ophanat e
nodi fi ed body, isocyanurate nodified body, bullet nodified body,
polyurethane polyol resin, phenoxy resin, polyvinyl butyral resin, cellulose
acetate propionate, cellulose acetate butyrate and the like, ii) a resin which
is a copolymerization of a first monomer (having a group reactive with
10 crosslinking agent) and a second monomer other than the first monomer.
The present invention is, however, not limited to the above compounds.
Moreover, the above resins may be subjected to a block
copolymerization or a graft copolymerization with a benzotriazol ultraviolet
absorbent bone or a cyclohexane bonding bone.
15 The reversible thermosensitive recording material which is the over
sheet under the present invention, when necessary, may use an additive for
improving and controlling coating property, coloring property, and
decolorizing property of the thermosensitive recording layer. Examples of
the above additive include surfactant, conductive agent, filler, oxidation

20  inhibitor, light stabilizer, coloring stabilizer, decolorizing promoter, and the

like. Preferable examples of the decolorizing promoter include i) a
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10 carbodii m de nodified body, block doisocyanate, and the |ike. Exanples
of the isocyanate nononer form ng the nodified body include

tol yl enedi i socyanate (TDI), 4, 4'-diphenyl nethane isocyanate (MDl), xylene
di i socyanate (XDl), naphthal ene diisocyanate (NDI), paraphenyl ene

di i socyanate (PPDI), tetranethyl xylene diisocyanate (TMXDI), 15
hexanmet hyl ene dii socyanate (HDI), dicyclo hexyl nethane diisocyanate

(VD) T SORbRioed diakcy Biyalent( e ndlel .
i sopropylidene Ifgi s(4-acyc ohexyl tiégg%/gcﬁg{t%?ﬁ%lﬁ%e%égyc o] e‘g?ﬁgsg%}i)lsocyanat e
(CHDI), tolidine,dilsogyanate ODD, and .t.he like. The present invention
is, however SDABY Bavipg gér fyre ﬁ%" Qﬁcﬂfgmégdﬁmo@é hayieg PN -2t he

reversi bl e thernosensitive recording |ayer may contain a curing agent of
crossl i nki ngupstitisional gRpEdargidethedike. heller mesdrtikivagtig pBbREvénCcl ude
tertiary amnes such as 1,4-diaza-bicyclo [2, 2, 2] octane, netal conpound

such as org@gkgdikéatoc&gaggpgcoﬁﬁ&+£e | i ke. The curing agent added may
cause crosslinking reaction entirely or not entirely. In other words,

unreacted curing ﬁggnt is 5 allowed. The crosslinking reaction of the
above may pr oceedVREeLRS RIgSINS inKentien, the spqysible thermogersitivenr eact ed
curing agent, therefore, does not necessarily signify that the
cr ossl i nki ngedoeditigilager mayebntainaeadinghghtal | . I nstead, sensing the
unreacted curing agent suggests that a resin in the
Examples of the curing agent used herein include modified bodies
known in the art such as urethane modified body of isocyanate monomer,
allophanate modified body, isocyanurate modified body, bullet modified body,
10 carbodiimide modified body, block doisocyanate, and the like. Examples of
the isocyanate monomer forming the modified body include
tolylenediisocyanate (TDI), 4,4"-diphenyl methane isocyanate (MDI), xylene
diisocyanate (XDI), naphthalene diisocyanate (NDI), paraphenylene
diisocyanate (PPDI), tetramethyl xylene diisocyanate (TMXDI),
15 hexamethylene diisocyanate (HDI), dicyclo hexyl methane diisocyanate
(HMDYD), isophorone diisocyanate (IPDI), lysine diisocyanate (LDI),
isopropylidene bis(4-cyclohexyl isocyanate) (IPC), cyclohexyl diisocyanate
(CHDD), tolidine diisocyanate (TODD), and the like. The present invention
1s, however, not limited to the above compounds.

20 Moreover, the reversible thermosensitive recording layer may

contain a curing agent of crosslinking promoter.
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10 crosslinking state is present. For distinguishing whether the polyner
under the present invention is in the crosslinking state or a
non-crosslinking state, subnerging the coat filmin the highly-soluble
solvent is proposed. Mre specifically, a polynmer in the non-crosslinking
state may becone an eluate in the solvent, and thereby does not remain in
a solute. 15 Wth this, analyzing the polyner structure of the solute is

recommended for t i St hon. Failure i.n,verifying.the | ymer
structure in the }B}g%rﬁgg\é%ﬁg}%/e ‘lgrﬁasﬁlcné‘tuég P ﬁ%‘floﬁeﬁén‘ﬂ&iﬁ/?ﬁﬁ’#% aﬁﬂ“?%%‘?‘%
non-crosslinking state, djistinguishing fromthe polynmer in the

crossl i nki ngs §t4gi@’@.za\hh‘é’ﬁ1(b[t2h&r2h0&996!e( metakconzpriunel eth as drgameic tiat r uct ure and
a film20 thickness thereof are to be verified by a cross sectional

phot ogr aph tekpsudty, anfktMe (flkeanThb 26HHAP a@bRELARH E‘a?rcgﬁgé)&%?ssli (scanning
el ectron 73 mcroscope) and the |ike. Then, an irrélevant layer(S) is to be
renoved at all,. to, thereby expose target |ayer. Then, the thus exposed

| ayer is tor?%t’f)ﬁlfélﬁlrg]s's%a‘ééﬁ?gr‘fslﬁ glé‘ Qtﬁ}gf BREES: Bipredrted 6UENE @geRt isaccor di ng
to the above nethod. Formation of the recording | ayer may use a coating

sol uti on5Swhallébwed 5 prepared by evenly m xi ng- dispersing a mxture nade
of the devel oping agent, the coloring coupler, the various additives, the

curing agent, th b &L i nkj t coatli ol vent
whi ch are descrigg%ﬁggggg&%gﬁggg F%Bgygﬂ%<%§1§?y?ﬁgmé%$$§ﬁ1n§gg&ﬁ or

preparing the cqating ipl%tion i ncl ude water; alcohols such as nethanol,
et hanol , i SBB}%‘% ; e above unreacted curing agent, therefore, does not

necessarily signify that the crosslinking reaction is not proceeding at all.
Instead, sensing the unreacted curing agent suggests that a resin in the
10  crosslinking state is present. For distinguishing whether the polymer
under the present invention is in the crosslinking state or a non-crosslinking
state, submell'ging the coat film in the highly-soluble solvent is proposed.
More specifically, a polymer in the non-crosslinking state may
become an eluate in the solvent, and thereby does not remain in a solute.
15  With this, analyzing the polymer structure of the solute is recommended for
the above distinction. Failure in verifying the polymer structure in the
- solute may indicate that the polymer is in the non-crosslinking state,
distinguishing from the polymer in the crosslinking state.
When other layer(s) is laminated, a layer structure and a film
20  thickness thereof are to be verified by a cross sectional photograph taken by

TEM (transmission electron microscope), SEM (scanning electron
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10 n-butanol, nethyl isocarbinol; ketones such as acetone, 2-butanone,

~ethyl anyl ketone, diacetone al cohol, isophorone, cyclohexanone, and the
| i ke; am des such as N, N-di methyl formam de, N, N-di nmethyl acetam de, and
~the ‘like; ethers such as diethyl ether, isopropyl ether, tetrahydrofuran,

1, 4-di oxane, 3, 4-di hydro-2H pyran, and the like; glycol ethers such as 15
2- met hoxy et hanol, 2-ethoxy ethanol, 2-butoxy ethanol, ethylene glycol

di met hyl et hﬂénos@ﬁ‘)@) hhe thd kRe. gt‘HéiP'anQHéfévaﬁ@ﬁ;@r@? 1%% l%ﬁn tﬁﬁ{ PHXY et hyl

acetate, 2-ethoxy ethyl acetate, 2-butoxy ethyl acetate,

esters suc S t tat et hyl, aceta i sobu acet anyl

acet at e, P&fherﬁg@c ’é)toée agtHRA g?yeer ':['B éb‘étth%?f‘pc%%‘s ila}ylgé 1 'é’r

hydrocarbons such as 20 benzene, toluene, xylene, and the |ike; allphatlc
hydr ocar bonésheued), tisbe frdlomed byhéxptraeraesurementomCanhng ty cheohisovanrethadd t he

| i ke; hal ogenated 74 hydrocarbons such as nethyl ene chloride, 1,2-dichloro

ethane, di chl or o FRLARRAGS (RO &m%ﬁ&f& ﬂges'asﬁémgﬁoluaﬂhfvmﬁ?s such as

di met hyl sul f oxi de and the yrTol 1 done suE ut .
N—octyl- rroI n.e, .and the |ike, Preparing the coating solution can be
carried d E'Féfg»‘é W“?%%P?W@%%W?‘Bﬁm%ﬁ%ﬁéhﬁ ideyelaping such as
pai nt shaker baII mll, attritor, three-roll mll, sand mlIl, dynomll,

colloid mi hgmdtlieh!aldrukgaco@léi‘pEltés'&eng)useaal@ﬁtlm €lid alrm agdift, ﬁ@ﬁé@ﬁf- by
usi ng the above coating solution-dispersing unit is allowed, or dispersing

each materi ﬁ'J Cr ASQHI?{H'IQ tlta]tl]. ? %%%%a&ngs@verlltnghlclhsar% d%scr?bedovg%ge Mor eover,

heat i ng- di ssol ving,

Specific examples of the solvent used for preparing the coating

solution include water; alcohols such as methanol, ethanol, isopropanol,

10  n-butanol, methyl isocarbinol; ketones such as acetone, 2-butanone, ethyl
amyl ketone, diacetone alcohol, isophorone, cyclohexanone, and the like;
arﬁides such as N,N'dimethyl formamide, N,N-dimethyl acetamide, and the
like; ethers such as diethyl ether, isopropyl ether, tetrahydrofuran,
1,4-dioxane, 3,4-dihydro-2H-pyran, and the like; glycol ethers such as

15  2-methoxy ethanol, 2-ethoxy ethanol, 2-butoxy ethanol, ethylene glycol
dimethyl ether, and the like; glycol ether acetates such as 2-methoxy ethyl
acetate, 2-ethoxy ethyl acetate, 2-butoxy ethyl acetate, and the like; esters
such as methyl acetate, ethyl acetate, isobutyl acetate, amyl acetate, ethyl
lactate, ethylene carbonate, and the like; aromatic hydrocarbons such as

20  benzene, toluene, xylene, and the like; aliphatic hydrocarbons such as

hexane, heptane, iso-octane, cyclohexane, and the like; halogenated
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10 quenching or an annealing (slow cooling), and followed by depositing is
al l oned. The coating nethod for formng the recording |layer is not
specifically limted, exanples thereof including those known in the art
such as blade coating, wire bar coating, spray coating, air knife coating,
bead coating, 15 curtain coating, gravure coating, kiss coating, reverse
roll coating, dip coating, die coating, and the |ike. After coating-drying

ey oo B such b LR, Lf-alBoro PR BGULAY B 15 10 P

carried out en necessar I's case, Carry treatnent
using a high tenperature vessel and the |ike at a 20 relatively high
t enper at ur e Brepazg, shiore benseme; and the)likef subfoxidgs syeings dimethiyd su%@a

treatment at a relatively low tenperature for a long tinme is al so allomed.

75 Speci fi calddythetill®; ?ﬁﬂ&ﬁ&ér{é@\f& 4L Yctya R -Pagolidhet @hl @né gt pr ef er abl e
conditions in viewo react|V|ty 30C to 130C for 1 mnutes to 150 hours,

nore preferably 40C to m nutes .to 120, hours. Si roductivity
s Cesteamed i n’ nhRRETRRIR 8 SHREHG P ROPL SBhEY SPBUaiTN ng | s 5
sufficiently conpleted is of difficulty. The crosslinking step is,
t heref or &, caftingwolutiontshisgersingdedt sipdy as paiotrshalerdball ngllsatsptorThe
crosslinking step is preferred to have conditions of 40C to 100C for 2

mnutes to Jeﬁpeéf'ﬂﬂ'lrﬁﬂi %nd Qﬁﬁt H?Hom@?%ﬁflblﬁexﬂllf‘% theSlikdre IBirsBEx%?ﬁé ve |ayer
whi ch can be arbitraril

each material in the solvent by using the above coating solution-dispersing
unit is allowed, or dispersing each material alone in the solvent and mixing
is. also allowed. Moreover, heating-dissolving, followed by a rapid

10  quenching or an annealing (slow cooling), and followed by depositing is
allowed.

The coating method for forming the recording layer is not specifically
limited, examples thereof including those known in the art such as blade
coating, wire bar coating, spray coating, air knife coating, bead coating,

15 curtain coating, gravure coating, kiss cqating, reverse roll coating, dip
‘coating, die coating, and the like.

After coating-drying of the recording layer, a curing treatment of the
recording layer is to be carried out, when necessary. In this case, carrying
out a heat treatment using a high temperature vessel and the like at. a

20 relatively high temperature for a short time is allowed, or carrying out the

heat treatment at a relatively low temperature for a long time is also allowed.
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10 provided on the reversible thernosensitive recording |ayer, for
ordinarily preventing sticking and for inproving durability. The
protective |ayer preferably has a thickness in a range from0.1 mto 20 m
nore preferably 0.3 mto 10 m The protective |ayer nmay contain an

i norganic ultraviol et absorbent 15 or an organic ultraviol et absorbent,
for the purpose of ;preventing the texture fog (or background fog),

content the . i i IS wi j ght parts
relative toég‘g%ﬁpv\agkgﬁ%é %g%lfgﬁ%;?&é&{?ﬁ%g}a_é t n(gwn r%g?ﬁ%%%r%bg gg%%ﬁ'lolg e used
for the above recording |ayer can be used for the protective |ayer, such
as the sol vBnhyiegfofiraactaatit isAeC so i@ iColer llzmqqqéttdi‘e(gbwswngwmﬁit of the
coating solution, the binder, the coating nmethod, the drying-curing

net hod, andpidigrabljk£0°C'f FORTHEbES niihutdetoorAEs Ul $indy beddRictiRyqs bent s
include: i) benzo triazole ultraviol et absorbents such as

2- (2" -hydroxy-5'-npethyl enyl ) benzo t.riazole, 2-(2:.-hydr.oxy-5"-t-butyl
phenyl ) ben%%e??lf‘ge?b%nuf%q??%ghipﬁpg}&ﬁ me, until the ¢ %@H?Qgﬁ "®38nzo triazole, 5
2-(2' -hydroxy-3',5" -di-t-butyl phenyl) benzo triazole,

2- (2' - hyar osyffigientlylpomplletgd is ofdiffignliyhe Ak crépshinbing step &, therefore,
2-(2' -hydroxy-3',5"-di-t-butyl phenyl)-5-chloro benzo triazole,

2 (2 Dy oo i sl syl o BT R,
phenon ult r;?x%ifec}lrg& toaggger (l:)o%%t?onssuochm@a t<2) ’lébgé ?%'d.‘lr gl)i(l%lutgg rtlg ?20 hours fof
heating.
Described next is the protectiv;a layer which can be arbitrarily
10 provided on the reversible thermosensitive recording layer, for ordinarily
preventing sticking and for improving durability.
The protéctive layer preferably has a thickness in a range from 0.1
pm to 20 pm, more preferably 0.3 pm to 10 pum.
The protective layer may contain an inorganic ultraviolet absorbent
15 oran organic ultraviolet absorbent, for the purpose of preventing the texture
" fog (or background fog), content thereof being in a range from 0.5 weight
parts to 50 weight parts relative to iOO weight parts of a binder.
Known methods and the like used for the above recording layer can
be used for the protective layef, such as the solvent of the coating solution,

20  the dispersing unit of the coating solution, the binder, the coating method,

the drying-curing method, and the like.
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10 phenon, 2-hydroxy-4-methoxy benzo phenon, 2-hydroxy-4-n-octoxy benzo
phenon, 2-hydroxy-4-dodecyl oxy benzo phenon, 2,2'-dihydroxy-4-nethoxy
benzo phenon, 2,2'-dihydroxy-4,4'-dinmethoxy benzo phenon, _
2,2',4,4 -tetrahydroxy benzo phenon, 2-hydroxy-4-nethoxy-2'-carboxy benzo
phenon, 2-hydroxy-4-oxybenzil benzo phenon, 2-hydroxy-4-chloro benzo 15
phenon, 2-hydroxy-4-nmet hoxy benzo phenon-5-sul fonic acid,

2- hydr oxy- 4- met hOEXaxﬁﬁR%Q)f PRE Bamee §1Qf'jdvﬁmb§h'i)§&9@ﬁt%ymclude .
2, 2" -di hydor xy- 4 4' - di met hoxy benzo phenon sodi um sul fonate, and the like;

|||) salicylyc ter .ul av1 orben S S enyl icylate,
p- oct yl pher‘?lyl sa qn(lzgﬁ 501%"5{ WS 44 ?:%/#Jggé‘ydé yb%x‘?"é’ﬁ(ényl 20
salicylate, nethyl phenyl sallcylate dodecyl phenyl salicylate, 2-ethyl

hexyl phenyphenyl byﬂlmle;ambmzrf@nhy@rbxpﬁetrphtgdqihenyl)dieﬁzo aiakzold)e Ilke 77
iv) cyano acrylate ultraviol et absorbents such as 2-ethyl

hexyl - 2- cyaQC(QGhy"‘dmgg, Bhgw{yl"iﬁx@ﬁ&l?tb@gz@tﬁ%o@ cyano- 3, 3' - di phenyl acryl ate,

and the liKke; -am no bénzol ¢ aci sor ents such as p-am no benzoic
B i hydr a31(8%5{%%2%%'@ch%EbﬁE%L?@nya%rﬁ%Eanﬁé” 257 ooz &
ul travi ol et absorbents such as p-nethoxy cinnam c acid-2-ethyl hexyl,
p met hoxy Cbcmayrphem;dj HeZzoatrhxsle, @t(Byhydrage 3t S1editt eyl phenyl)-5-chloro
-t-butyl -4"-net hoxy-di benzoyl nethane;
benzo triazole, 2-(2"-hydroxy-3"-t-butyl-5"-methyl phenyl)-5-chloro benzo
triazole, 2-(2-hydroxy-5-ethoxy phenyl) benzo triazole, and the like;
i1) benzo phenon ultraviblet absorbents such as 2,4-dihydroxy benzo.
10  phenon, 2-hydroxy-4-methoxy benzo phenon, 2-hydroxy-4-n-octoxy benzo
phenon, 2-hydroxy-4-dodecyl oxy benzo phenon, 2,2"-dihydroxy-4-methoxy
benzo phenon, 2,2’-dihydroxy-4,4’-dimethoxy benzo phenon,
2,2 ,4,4-tetrahydroxy benzo phenon, 2-hydroxy-4-methoxy-2’-carboxy benzo
phenon, 2-hydroxy-4-oxybenzil benzo phenon, 2-hydroxy-4-chloro benz.o
15 phenon, 2-hydroxy-4-methoxy benzo phenon-5-sulfonic acid,
2-hydroxy-4-methoxy benzo phenon-5-sodium sulfonate.,
2,2’-dihydorxy-4,4’-dimethoxy benzo phenon-sodium sulfonate, and the like;
ii1) salicylic acid ester ultraviolet absorbents such as phenyl salicylate,
p-octyl phenyl salicylate, p-t-butyl phenyl salicylate, carboxy phenyl

20  salicylate, methyl phenyl salicylate, dodecyl phenyl salicylate,

2-ethyl hexyl phenyl salicylate, homomenthyl phenyl salicylate, and the like;
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10 urocanic acid; urocanic acid ethyl; and the |ike. Exanples of the
inorganic ultraviol et absorbents include zinc sul phide, titanium oxide,
cerium oxide, tin oxide, nolybdenum oxide, zinc oxide, barium oxide,
silica, alum na, antinony oxide, nagnesium oxide, 15 zirconi um oxi de,
bari um oxi de, cal ci um oxi de, strontium oxide, silicone nitride, alum num
nitride, boron nitride, bariumnitride, and the |ike. For preventing

sticking or :jiyrproyi RTRRYA | Ve,l r, other fillers
free fron1tﬁ? uIt%%@@éﬁgﬁgg%%%%ﬁwﬂét%@%g%%&%gggigﬁéEgﬁﬁtraviolet shutting
property may be added to the protective layer, the fillers 20 being

di vi ded’ i nt &e8Rl 2 avpaRB cdiphendacaylatea st fasrianot3, 8t dipheslaenylete, of t he
inorganic fillers include cal ciumcarbonate, 78 nagnesium carbonat e,
silicic anhydditde likbydrated silica, hydrated alum num silicate, hydrated
calciumsilicate, alumna, iron oxide, calciumoxide, magnesium oxide,
chrom um oxi de, manganese oxide, ;silica, talc, .mca, and . the like. 5
Exanpl es ofV?Ré“%?ﬁ%ﬁ?@”fPpﬁéﬁ?b#ﬁ%¢%ﬁ%ﬂ§?ﬁ?38H8°ﬁ%§?ﬂ?a@gtIulose resin
epoxy resin; nylon resin; phenol resin; polyurethane resin; urea resin;
mel ami neS r e praminpalyeesyldrenzeatienp-dimletiyd maipoinataenyl dsnmatst ydénelroesi ns such
as styrene, polystyrene, polystyrene- isoprene, styrene vinyl benzene, and

the like; pespilicthyl®ehisatsUatll @2 186d:yl i ¢ vinylidene chloride, acrylic
ur et hane,
vi) cinnamic acid ultraviolet absorbents such as p-methoxy cinnamic
acid-2-ethyl hexyl, p-methoxy cinnamic acid-2-ethoxy ethyl, and the like;
4-t-butyl-4’-methoxy-dibenzoyl methane;
10  urocanic acid;
urocanic acid ethyl; and the like.

Examples of the inorganic ultraviolet absorbents include zinc
sulphide, titanium oxide, cerium oxide, tin oxide, molybdenum oxide, zinc
oxide, barium oxide, silica, alumina, antimony oxide, magnesium oxide,

15  zirconium oxide, barium oxide, calcium oxide, strontium oxide, silicone
nitride, aluminum nitride, boron nitride, barium nitride, and the like.

For preventing sticking or improving durability of the protective
layer, other fillers free from the ultraviolet absorbing property or the
ultraviolet shutting property may be added to the protective layer, the fillers

20  being divided into an inorganic filler and an organic filler.

Examples of the inorganic fillers include calcium carbonate,
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10 acrylic ethylene, and the |ike; polyethylene resin; formal dehyde resins
such as benzoguanam ne fornmal dehyde, nel am ne fornal dehyde, and the |iKke;
pol ymet hyl met hacrylate resin; vinyl chloride resin; and the |ike. Under
the present invention, the fillers my be used al one or in conbination of
two or nore. In the case of the plurality of the fillers, the conbination
of the 15 inorganic filler and the organic filler is not specifically

limted Coifdn@siud t&bohhEY SOkicBhydpde URFdSROESBica, gfyﬁ&‘ﬁ'bed@l@ﬁl%uxﬂeedl €
and the like. Content of the fillef in the protective layer is 5 volume %

to 50 vol une. 96 eyen f.usion.to.the ther ead, e protective
| ayer may bBHIC Hﬂgﬁdgv é FEBFB@HH? e, abuming, arqmy é@ﬂPﬁéﬁg i ncl udi ng

synt heti c waxes 20 such as ester wax, paraffin wax, polyethylene wax, and
the |ike;, pheagnesamn sxidh, duomﬁmmd)xﬁiaasmmngminlescauxidé,mnéd, k&lc, midayandwax such

as beef taIIOM/cured oil 79 and the Iike; higher alcohols such as stearyl
al cohol , ﬂgpﬁ% al cohol, and the |I|ike; higher fatty acids such as
mar gari c aci auric aC|d nyristic acid, palmtic acid, stearic acid,

beheni c aci d; her fatt acid esters such as__sorbitan fatty acid ester;
ami des such as st lahlieae the arganigdillexpipdude pidigerg resinscplinlope résin;
stearam de, nethylene his stearam de, nethylol stearam de, and the |ike;

and the |i kepoxgoRbinhnylh tebin; plbhdlaGesin; pblyubethapt @b&af 48 regiver is 0.1
volunme %to 95 volune % nore preferably 1 volume % to 75 volune % The

reversible H&Hrﬁﬁﬁaeﬁ%l 'pXSIeEt%(E %sqh,n ;gol}rfrgatr%ona e rlégl%g :%'%ertxehx%su;/s sruch as

styrene, polystyrene, polystyrene- isoprene, styrene vinyl benzene, and the
like; acrylic resins such as acrylic vinylidene chloride, acrylic urethane,

10  acrylic ethylene, and the like; polyethylene resin; formaldehyde resins such
as benzoguanamine formaldehyde, melamine formaldehyde, and the like;
polymethyl methacrylate resin; vinyl chloride resin; and the like. Under
the present invention, the fillers may be used alone or in combination of two
or more. In the case of the plurality of the fillers, the combination of the

15 inorganic filler and the organic filler is not specifically limited.
Configuration thereof may include sphere, grain, plate, needle, and the like.
Content of the filler in the protective layer is 5 volume % to 50 volume %.

For preventing fusion to the thermal head, the protective layer may
be added by a lubricant, specific examples thereof including synthetic waxes

20  such as ester wax, paraffin wax, polyethylene wax, and the like; plant wax

such as cured castor o1l and the like; animal wax such as beef tallow cured oil
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10 sheet under the present invention nmay be provided with an internedi ate

| ayer between the recording |layer and the protective |layer, for the purpose
of 1) inproving adhesi on between the recording |layer and the protective

| ayer, ii) preventing the recording |ayer from causi ng degeneration
attributable to application of the protective layer, iii) preventing the
additive in the 15 protective layer fromnoving to the recording | ayer, and

iv) pr event.%lﬁtgtﬁehﬁke;qg hdy) aggoyﬂo'i'st %]Jel:‘ﬁi :Instesg%%gicl“ﬁ?cohé /BEnLAATRY], A d R t NE

protective layer. PreTera ate l'ayer "has a thicknéess in a
range fromQ.1 pmto 20 m nore preferably 0.3 mto, 10 m Known net hods and
the Iike udkei meherfpityassdssycbasmaarggricarid: lauric geidy syaistisacidie
internedi ate | ayer, 20 such as the solvent, the dispersing unit of the
coati ng sol pdlifitic atide steianideicid, behesioatidyhighririfatty dehibeddénsi sugh@uri ng net hod,
and the like. 80 The internediate |ayer may contain an inorganic

ul travi ol et [ r .Qr ic. ultraviolet, ahsorbent (which are used
for the abos\’/oergﬁ%r?(f)‘%gg%lc@ees?arﬁlgr &&f%lrcgtaﬁes (f)aurr‘r’l ;I)I(I)lgg’@ arB%‘%\’/%ﬂ"gﬂﬂgg the texture

fog (or background fog), content thereof being in a range fromO0.5 weight
parts t& 50lasrafe; efylqnerhis stearamidee meshylooe s sfiearpmides methylpe bi nder .
Moreover, the reversible thernosensitive recording nmaterial for the

i nfor mat i onstb£GeRide NS dl LR iand thaNkeUNdBhtddiOfRAE B canP Ve ON Ay
all ow the reversible thernosensitive recording |ayer to contain a

photot hermal t 1 A8 e is DUPTIRRED: 1865 Tatarks o nlore eSter it A5 o me 9 e
to 75 volume %.
The reversible thermosensitive recording material used as the over
10 sheet under the present invention may be provided with an intérmediate
layer between the recording layer and the protective layer, for the purpose of
i) improving adhesion between the recording layer and the protective layer,
i) preventing the recording layer from causing degeneration atfributable to
application of the protective layer, iii) preventing the additive in the
15 protective layer from moving to the recording layer, and iv) preventing the
additive in the recording layer from moving to the protective layer.
Preferably, the intermediate layer has a thickness in a range from 0.1
pm to 20 pm, more preferably 0.3 pm to 10 pm. Known methods and the
like uéed for the above recording layer can be used for the intermediate layer,
20 such as the solvent, the dispersing unit of the coating solution, the binder,

the coating method, the drying-curing method, and the like.

80



10 recording layer, with a layer containing the photothermal transducer
substance (referred to as photothermal transducer |ayer). Making the above
structure containing the photothernmal transducer substance can carry out
the recording (coloring and decol orizing) even when a | ow out put

sem conductor | aser and the |ike are used. 15 O the above two net hods
usi ng the photothermal transducer substance, providing the photothernal
transducer |ayer adjacent to the reversible thernosensitive recording
l'ayer is nore preferable in view of cost (i.e., photothermal transducer
substance is costly) and less influence on the nmaterial constituting the
recordi ng | ayer. Bhe Werpediate laxermayrenpriagenmorgarniitgavioles ul travi ol et
absorbent |l ayer having a visible-light transparency can be provided so as

to protect LBSorbBHESr ah ofkhi€ ARtRIHSlebgbidiBe @it ardrabed forfEel Ub&fe
substance. Exanples of the photothermal transducer substance include an

i nfrared absorbent pi t,.carbon black and the |like owich have an

. absorpt i onpﬁ%tﬁﬁtw‘f"lpaty%g?&r&%lﬁipt“fip%sfe Oég’E?‘fﬁ’%{‘}%%‘ev\t,ﬁée"f%ﬁ%% P of

sem conductor 5 |laser beamto be used. In general, the sem conductor |aser
to be used hasksvaved gt tpntentotherdof bainkdid mrangs t@0®.hweightmarisrtefidy abl y
700 nmto 900 nm and the :

5 weight parts relatiye to 100 weight parts of the binder.

Moreover, the reversible thermosensitive recording material for the
information recording-displaying card under the present invention may
allow the reversible thermosénsitive recording layer to contain a
photothermal transducer substance; or may be provided, adjacent to the

10 recording layer, with a layer containing the photothermal transducer
substance (referred to as photothermal transducer layer).

Making the above structure containing the photothermal transducer
substance can carry out the recording (coloring and decolorizing) even when
a low-outpﬁt semiconductor laser and the like are used.

15 Of the above two methods using the photothermal transducer
substance, providing the photothermal transducer laS'er adjacent to the
reversible thermosensitive recording layer is more preferable_ in view of cost
(i.e., photothermal transducer substance is costly) and less inﬂuence on the

material constituting the recording layer.
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i nfrared absorbent pignment preferably has the peak absorption wavel ength

in the above range. Exanples of the above pignent include cyanine 10

pi gnent, pol ynet hi ne pi gnment, ant hraqui none pignent, and the like. O the
above pignents, the phthal ocyani ne pignent and the naphthal cyanine

pi gnent are preferable. The phthal ocyani ne pignment and t he napht hal cyani ne
pi gment have a structure having resistance to deterioration such as
deconposition and the 15 |like caused by heat or ultraviolet ray, thus
increasing the nunber of rewitings. In viewof chemcal stability such as
weat herability and heat resistance and the like, the reversible

t her mosensi tive rMeroyphgindar thg presenhidwentipe, 35t slieatiolehgbsprbent lager
especially preferred to be formed with various 20 netals and vari ous

conpl exes. REGInBG visHlEUight tiRnspeR ey Rt MRIprbeidad kows do bestebtileduyéld

chem cal 82 stability. 1n general, the reversible thernosensitive
recording material which is the over sheet under the present invention is
produced by sequentially formng, on the support, the recording |ayer and
ot her necessary layers. 5 The present invention is, however, not limted
to the above, and other production nethod as described below is allowed.
For exanple, the reversible thernosensitive recording nateri al
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havi ng sequentially the reversible thernosensitive recording |ayer and the
protective |layer on the support can be produced in the follow ng steps: i)
10 preparing a protective |layer face to be disposed on the uppernost |ayer

and a peel abl e base sheet having high peelability, ii) applying a coating
solution on the peel able base sheet to thereby formthe protective |ayer
at first, iii) then, formng the thernosensitive recording |ayer on the

protective ¢ditainihy tie phatatherthaltidigducdrwubstigire. adhering the support film
to the thernosensitive 15 recording layer, and v) finally, peeling the

peel abl e base sheggf .. The.revgrsibl e thernmosensitive recording material
which is the ovefE?"aé‘%PéIS% gfjér’]h(f r Ot%%t}éﬂelb?gis%ﬁ STRent! 6tﬁ“ﬁ%§f‘%‘é&“p%’h ly or
entirely provided with a coloring |ayer which has an arbitrary picture
patt ern madaftaredapperbagt riemenddearbor hlagk and thefldes, wivi¢hhhavesayr avure print,
and the like; by printers 20 such as an inkjet printer, a heat transfer

printer, a shHpiisd pOik B tH @binity oséinﬁtihg kRiveRitEth B€a lsbionliRi@ROVEr . an

upper portion of the coloring layer may 83 be partly or entirely provided
with an OP (ove rin varni sh | ayer having, as main conponent thereof, a
setting 5res‘(aﬁ‘?r é‘f‘%‘ t%tbzét‘i‘ﬁe‘i—"l G 4 show an exanple of the information
recordi ng- -displaying card under the present invention, specifically, a

met hod 5 of nakilngeaerdlGheasedittmdiuntyrdagpritntbelwepdhaskdSelahgih ranges 0ss
sectional view of a |ayer structure before the pressing for formng the IC

card. The |f,6aidh hdl tgll%o%nnﬁo%%efeggﬁﬁwd%m to 900 nm, and the

infrared absorbent pigment preferably has the peak absorption wavelength
in the above range. Examples of the above pigment include cyanine

10 pigment, polymethine pigment, anthraquinone pigment, and the like. Of .
the above pigments, the phthalocyanine pigment and the naphthal cyanine
pigment are preferable.

The phthalocyanine pigment and the naphthal cyanine pigment have
a structure having resistance to deterioration such as decomposition and the

15 like caused by heat or ultraviolet ray, thus increasing the number of
rewritings.

In view of chemical stability such as weatherability and heat
resistance and the like, the reversible thermosensitive recording material
under the present invention is especially preferred to be formed with various

20 metals and various complexes.

Adding a singlet oxygen quencher is allowed for improving chemical
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structure: An inlet sheet Cis interposed between a first core sheet
portion Bl and a second core sheet portion B2. Qutside the first core
“sheet portion 131, 10 there is provided an over sheet A which is so

overl apped with the first core sheet portion Bl that an over sheet support
103 contacts the first core sheet portion Bl. Qutside the second core
sheet portion B2 on the opposite side, an outer |ayer sheet portion Dis
over | apped. skidalityng- pressi ng the over sheet A and the outer |ayer sheet
portion D fromrespective outsides thereof 15 by neans of a

heat i ng- pressi ng ' a e |1C card,.

Her ei nabove, the Fgﬁg&kqu]f‘u {' Jd}%ﬁgéﬁeathse mOFer%VWC@HEP% mp?rtSVI"l{ngl% th a
non-contact |1 C chip 113 having an antenna coil 114. The outer |ayer sheet
portion D i ﬂ%Fhﬁj@@r&he@tﬂléierltg?@re%héémvem@nhawmblcad brgreuérdialy i pe | ayer
115 which has been tenporality transferred in advance. The first core sheet
20 portion Eorlninfgcblhl@lﬁ,ss@ﬂéﬂ Rhe ké68din gjlgyé}rhﬁMhQYEéce%Qﬁ%tla Sl de of a

white core sheet 116, while the second core sheet portion B |ncludes a

“print |ayer 2 84 on the out heet ortl ide of a white
core shedt ir}‘f presgpt v Wnﬁov&eﬁ%e’?‘& ’Eltf)%l ﬁlé’i"?a?n pthesng

subsequently cutting, with a punch bl ade, the layer structure into a card
can form t hproductivarmethbd asesailmdcbatet o dlloted.emovi ng the peel abl e base
material 101 in 5 the final step allows the peel able base nmaterial 101 to

function as a prof &Cé)!a\ﬂfplé 'tlh@]rgfrergnﬁe Eﬁé&%o@l&%iﬁé’% pﬁop&ﬁ@r}ﬁéée'na? recording

| ayer 102. Wth this, card 1n 1ts manu turing step can be free

fromi) scratches and
) %avmg sequentlally the reversible thermosensitive recording layer and the

protective layér on the support can be produced in the following steps: 1)

10  preparing a protective layer face to be disposed on the uppermost layer and a
peelable base sheet having high peelability, ii) applying a coating solution on
the peelable basé sheet to thereby form the protective layer at first, iii) then,
forming the thermosensitive recording layer on the protective layer by a
coating method, iv) then, adhering the éupport film to the thermosensitive

15 recording layer, and v) finally, peeling the peelable base sheet.

The reversible thermosensitive recording material which is the over
sheet under the present invention may be partly or entirely provided with a
coloring layer which has an arbitrary picture pattern made by printing
methods such as an offset print, a gravure print, and the like; by printers
20  such as an inkjet printer, a heat transfer printer, a sublimation printer, and

the like; and the like. Moreover, an upper portion of the coloring layer may
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ii) snear of heat press mrror plate which snmear nay be caused by bl eed and
the like fromthe reversible thernosensitive recording |ayer 102. 10 The
method in FIG 3 of renoving the peelable nmaterial 101 after the

heati ng- pressing can be replaced with the follow ng nmethod. Renobving in
advance the peel abl e base material 101 fromthe over sheet A, overlapping
the over sheet Awith the first core sheet portion B 1, carrying out the

heat i ng- pr egsiAgtIRsr th“rﬁgeﬁ% Eﬁ&bi fth %{‘6# @6¢ ntf)%?%i@ﬂ 156 ﬂagiﬁsf?,rk g. aThe

15 over sheet havi ng us obtalned structure can be treate

thick over sheet which is used generally, thereby a production line for

t he gener al 385130 ceRRopent fhereol \bsetbingiresiin over sheet whose peel abl e base
material is renoved and which is rolled can be used. Under the enbodi nent,

t he pressing condid.@GandsFHE.ef siovedn egahpleofthe2QfgpiRsi®nnNg t enperature in a
range from 100C to 150C, a pressing pressure in a range from 10 kgf/cnR to

50 kgf/cn2, . . j . i | range from5 85 m.nyies to.6
minutes.  ThEeP Rl RASAEAE i ngd AelifRAGhe ol o BT PR 6 s
after being formed into the card, can be enbossed (character) by neans of

an enbosseff mpking ap kG eopd hatang @ prantdakiersi ng an enboss 120. 5 As the sheet
material for a sheet provided with the non-contact IC chip equipped with

the antenna coil ,FIQ. 3tlibas@oss\Hasticutlivaéw bf hilkfed ApudtBiSdfdle thhOr the above
core sheet and the above outer |ayer sheet, 1i) an engi neering
pressing for forming the IC card. The IC card in FIG. 3 has the following
structure: An inlet sheet C is interbosed between a first core sheet poi'tion B1
and a second core sheet portion B2. Outside the first core sheet portion B1,
10  there is provided an over sheet A which is so overlapped with the first core
sheet portion B1 that an over sheet support 103 contacts the first core sheet
portion B1. Oui&side the second core sheet portion B2 on the opposite side,
an outer layer sheet portion D is overlapped. Heating-pressing the over
sheet A and the outer layer sheet portion D from respective outsides thereof
15 by means of a heating-pressing machine can form a layer body for the IC
card. Hereinabove, the inlet sheet C has a sheet 118 which is provided with
a non-contact IC chip 113 having an antenna coil 114. The outer layer sheet
portion D includes an outer layer sheet 119 having a magnetic stripe layer
115 which has been temporality transferred in advance. The first core sheet

20 portion Bl includes a print layer 111 on the over sheet A’s side of a white core

sheet 116, while the second core sheet portion B2 includes a print layer 112
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plastic, iii) and the like can be used. Especially preferable are the
materials excellent in heat resistance. The antenna coil may be fornmed by
carrying 10 out printing of the above sheet or an etching of the above
sheet. The IC card in FIG 3 uses a sheet which is provided with the
non-contact chip and the |I|ike equipped with the antenna coil. The present
invention is, however, not |imted thereto. An IC chip wired with an

ant enna coi bn kRe §9@P1&5er!sRES Hoﬁ@’@f;id%%@a%ﬁ@&égges?@? 114.he 1C chip and

the like which are 15 installed on the IC car e present invention

can be read or witten by the k §¥n conventi onal method (contact or
non- cont act), nar?g’fe)?; I¢RaYrR G P le hasemateriali KH and srhsenepthew
information is acconplished. The i mage processing nmethod under the present
i nventi on netting, withoe guhgh bladepthedayat ¢pi@re Attoladda@d 28n #rok €@stC one of
the displaying and 20 erasing of the image is carried out by heating the

surface of i i Spl.ayi ' he i nfor mat i on. .
recor di ng- d(}is}gl agiﬁ g‘g" %%r Iﬁ%%{earg 0? Eée:ﬁll)@g g;ﬁ‘% en abli]enl\g/)akesﬁt'fl%%.rlalliéplf%r mng a
coloring image_on the reversible thernosensitive recording material which

i s the overtherfinal sterjellows theppeedahle basr/material 101ne fupetdon ehaet is to be

heated to a coloring tenperature or over followed by a 5 rapid quenchi ng.
Speci fi cal | yrotdr@iveifilgh 9 thl rbhersithe thiindieadtios rédedindI8ye LABN fpitha short

time may locally heat the recording |ayer, thus causing an i medi ate
this, the IC card in its manufacturing step can be free from i) scratches and
ii) smear of heat press mirror plate which smear may be caused by bleed and
the like from the reversiblé thermosensitive recording layer 102.

10 g The method in FIG. 3 of removing the peelable material 101 after the
heating-pressing can be replaced with the following method. Removing in
advance the peeiable base material 101 from the over sheet A, overlapping
the over sheet A with the first core sheet portion B1, carrying out the
heating-pressing as described above, and thereby forming the IC card. The

15 over .sheet having the thus obtained structure can be treated like a thick over
sheet which is used generally, thereby a production line for the general card
can be used. Moreover, an over sheet whose peelable base material is
removed and which is rolled can be used.

Under the embodiment, the pressing condition is preferred to have a |

20  pressing temperature in a range from 100°C to 150°C, a pressing pressure in

a range from 10 kgf/cm? to 50 kgf/cm?, and a pressing time in a range from 5
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heat diffusion, leading to a rapid quenching. Wth this, a coloring state
can be fixed. 10 On the other hand, decolorizing my be carried out by: i)
heating for relatively a long tine by neans of a proper heat source

foll owed by cooling, or i) tenporarily heating at a tenperature slightly
| ower than the coloring tenperature. Heating for a long tinme may increase
tenperature of an extensive area of the recording nmedium thus del aying
the subsequgiihudes t6@0 hilfted N this step, therefore, the decolorizing nay be
caused. In this heating nethod, a heat roller, a heat stanp, a hot air, a

ceram c heater a e used, othermnse a thermal head may be
used for a |ong ?Fli‘ﬁ{é] Qtdé%gggﬁ h%g‘é%ﬁlﬂépf??élqge%‘@cf?%m EYer Saftarne
decol ori zing tenperature range, decreasing an applied energy to slightly

| over than beingdormedintd@heoardgyan be phtfossdde@hataetdrh by abeus deer easi ng of
the applied energy, a voltage applied to the thermal head or a pulse width

to the ther galhobe8d 116 [LalGsdhedd] H3hThvind B BpblC AROVE method, he

t hermal hea one can carry ng -era5|ng, t her eby enabllng

so-cal |l ed an over MW|t|ng that |ncludes eraS|ng of the imge and
di spl ayihg of a nesthershiget makengl for asheethprosidedvithlithe nonicontact [Gde, ot her
than an ordinary printer, a heat transfer printer, a sublimtion printer,

and the |i kehipfqaspptd widh theafftnna@dilonithbse sdlﬁ@éﬂtﬂﬂlyt Bkd e Ageaiqri zi ng
tenperature range by neans of a heat roller,
for the above core sheet and the above outer layer sheet, ii) an engineering
plastic, iii) and the like can be used. Especially preferable are the materials
excellent in heat resistance. The antenna coil may be formed by carrying

10  out printing of the above sheet or an etching of the above sheet. The IC card

in FIG. 3 uses a sheet which is provided with the non-contact chip and the
like equipped with the antenna coil. The present invention is, however, not
limited thereto. An IC chip wired with an antenna coil is usable.
Information of the magnetic tape, the IC chip and the like which are
15 installed on the IC card under the present invention can be read or written
by the known conventional method (contact or non-contact), namely, reading
stored information or writing new information is accomplished.
The image processing method under the present invention may be
added by any other step(s), as long as at least one of the displaying and
20  erasing of the image is carried out by heating the surface of the image

displaying section of the information recording-displaying card under the
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heat stanp,
IS not spec

i's provided:

i nformation
i mage erasi
erasing uni
i mge disp

i ke, while
ceram c hea
i ke. Exanp
present in

invention i
(Exanpl e 1)
PG CH nade
polyesteg r

10

15

20

and the like. The imge processor under the present invention
ifically 10 limted, as long as at | east one of the follow ng

recordi ng-di spl ayi ng card under the present invention,

i) an inmage displaying unit for displaying the inage to the

i) an

ng unit for erasing the inmage, and iii) an image displaying-

t for displaying and erasing the inage. 15 Exanples of the
gﬁg@gtun@hﬁbﬁclude a thermal head, a |aser system and the
exanples of the image erasing unit include a thermal head, a

ter,

ol heat t hi d th
o HFo RS floriBe Mhake Pl H%fevcﬁrglﬁ Hirmolatither the

vention is to be described nore in detail hereinafter based on
exanpl es. 88ecvhdingmhatemal whinch wdbe dvergshedit sypldey thegpreaent inmebetion, thepr esent

S, however, not limted to descriptions in the exanples.

M t subi shi Pl asti cs,

oﬁe?:sq{em gaﬂ’orﬂeq{ealtéy fo c?olénﬁ‘g %&HBQf&ég?&S@%ve‘: %]fd%iﬁio 7 DI AFI X

esi.n and havi ng thlckness of 100 m was prepar ed.
rapid quenching.

Specifically, heating with the thermal head or the laser beam for a
short time may locally heat the recording layer, thus causing an immediate
heat diffusion, leading to a rapid quenching. With this, a coloring state can

be fixed.

On the other hand, decolorizing may be carried out by: i) heating for -

relatively a long time by means of a proper heat source followed by cooling, or
i) temporarily héating at a temperature slightly lower than the coloring
temperature. Heating for a long time may increase temperature of an
extensive area of the recording medium, thus delaying the subsequent
cooling. In this step, therefore, the decolorizing may be caused. In this
heating method, a heat roller, a heat stamp, a hot air, a ceramic heater and
the like may be used, otherwise, a thermal head may be used for a long time
heating. For heating the recording layer to the decolorizing temperature
range, decreasing an applied energy to slightly lower than a recording
energy is preferred. In the above decreasing of the applied energy, a voltage

applied to the thermal head or a pulse width to the thermal head is to be
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Then, a barrier layer was formed in the followng steps: i) preparing a
drawi ng PET film (branded as D AFO L K233E nmade by M tsubishi 10 Pol yester
filmJapan) having thickness of 4.5 m ii) coating one face of the draw ng
PET filmw th a two-solution adhesive solution (nanely, containing a

uret hane resin and an isocyanate crosslinking agent), iii) drying, iv)

form ng an adhesive | ayer having thickness of 1 m v) overlapping the
drawi ng PETadjuktad(t hi ckness of 4.5 m on the sheet made of the anorphous 15
aromatic polyester resin, to be followed by dry lam nating, vi) aging the

thus obtained s ' 4 hours .a at heric tenperature, of 40C, and
vii) forming t hg? %;égfrtﬁée?g vfy%?@?ﬁ’% egt%seﬂ%l%gr?"f“?gié’nﬁé’naﬁ"ncf"&?'eor‘gi%}}?e
recording |ayer_ >> The follow ng di spersing solution was prepared for

form ng t herecoplingerasing| therdharanablingiseicalled apovelr wyiting/tdvat indhedai sper si ng
solution as a coating solution was applied on the barrier layer (the

drawi ng PETeraksin® of t89 nwag@ afd \WidpRadak of b heW Wessed! Fed ndffle SHEnEOr 5 m nutes.
Then, curing was carried out at 60C for 24 hours, to thereby formthe

10" m " (b SRSl SEt e 9ET LR PO BRDRH REScRLPRY VERFEor di ng | ayer)
5 1) Devel opi ng agent having the following structural fornmula 4 parts HO a
NHCO- ( CH2) Spiibie@NHs Qidhaa ticiCpBin29r, Bhdlthy like.ar Beasinie c{ibbapaieibdasutigkr een SB
made by N hon Kasei
heating to the decolorizing temperature range by means of a heat roller, a
heat stamp, and the like.
The image processor under the present invention is not specifically
10 limited, as long as at least one of the following is provided: i) an image
displaying unit for displaying the image to the information
recording'displa&ing card under the present invention, ii) an image erasing
unit for erasing the image, and iii) an image displaying-erasing unit for
displaying and erasing the image.
15 Examples of the image displaying unit include a thermal head, a
laser system, and the like; while examples of the image erasing unit include
a thermal head, a ceramic heater, a heat roller, a heat stamp, a hot air
machine, and the like.
Example -

20 The information recording-displaying card under the present

invention is to be described more in detail hereinafter based on examples.
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CO, LTD.) 1 part 10 3) Acrylic polyol 50% solution 9 parts (branded as
LR503 nade by M tsubishi Rayon Co., Ltd.) 4) Methyl ethyl ketone 70 parts
The above conpositions were pul verized and di spersed by neans of a ball
mll into particles having an average particle diameter of about 1 m 15 5)
2-anilino-3-nethyl-6-dibutyl amno fluoran 1 part 6) |Isocyanate (branded
as CORONATE HL made by NI PPON POLYURETHANE | NDUSTRY CO., LTD.) 2 parts The

above  CompOiiel iaRsmaftioh dbrdi-AicB14YifR 84 sk Thi bk Bt isdeVel opi ng
agent is pulverized and dispersed, follTowed by a sufficient stirring, 20

to thereby prepare a y.ecor.di | ayer coating solution. 90 Then, the
fol | owi ng c%ﬁf"i%ﬁ‘ér’ ot [m“i?ﬂdtf’gl%s?rbg‘?r‘???g"’tq&i‘@ eg?‘ﬁ‘cpé%"’ti ve | ayer was prepared.
The coating solution was applied on the thus forned reversible

t her nosensi {ExampkcDr di ng | ayer, forming thickness of 2 gm Then, an
ultraviolet ray (conditions: 120 Wcmx 10 mmn) was irradiated 5 for

setting. Theap, igg,gri\g,pfaycég;;ied out at 60C for 16 hours, to thereby form
the protective layer. Wth the above steps, an over sheet was thus prepared

havi ng sequential |ayers of the support, the barrier |ayer, the reversible
5 A support sheet (branded as DIAFIX PG-CHI made by Mitsubishi :

Plastics, Inc.) made of an amorphous aromatic polyestef resin and having
thickness of 100 pm was prepared.
Then, a barrier layer was formed in the following steps: i) preparing a
drawing PET film (branded as DIAFOIL K233E made by Mitsubishi
10  Polyester film Japan) having thickness of 4.5 um, ii) coating one face of the
drawing PET film with a two-solution adhesive solution (namely, containing
a urethaqe resin and an isocyanate crosslinking agent), iii) drying, iv)
forming an adhesive layer having thickness of 1 um, v) overlapping the
drawing PET film (thickness of 4.5 pm) on the sheet made of the amorphous
15 aromatic polyester resin, to be followed by dry laminating, vi) aging the thus
obtained sheet for 24 hours at an atmospheric temperature of 40°C, and vii)
forming the barrier layer on the support.
<< Form reversible recording layer >>
The following dispersing solution was prepared for forming the
20  reversible thermosensitive recording layer. The dispersing solution as a

coating solution was applied on the barrier layer (the drawing PET film)
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t hernosensitive recording |ayer, and the protective |layer. 10 (Coating
solution for formng protective layer) 1) Urethane acrylate ultraviolet
setting resin 15 parts (branded as C7-157 nade by Dai ni ppon |Ink and

Chem cals Incorporated) 2) Filler (branded as P527 made by M ZUSAWA

| NDUSTRI AL 15 CHEM CALS, LTD.) 5 parts 3) Ethyl acetate 85 parts The
above conpositions were sufficiently dissolved-stirred, to thereby prepare

the coatingvaflh HiwieObhLEhdPHAE Qiel RE 8PPOUESCH IMButRY € TheAScuriify heyer sible
recording property in the prescription structure, the 20 erasable limt

tenperature is.170C. ( le. 2) 91 In the preparation of the over sheet,
the exanpl e SHRELEOYS 3 ggfgr gﬁ%??’ésdt%aﬁrg@kggﬁft Vet ebarri er | ayer was
changed as follows: A sheet made of an anorphous aromatic pol yester resin
(branded as théinidskXsiPiSe Cetordigdaper i ting filmhthidRnass oftahouk 10.dm havi ng

t hi ckness of 100 5 mwas prepared. Barrier layer: a drawng PET film
(branded as : ggqg . | shi Y, i Japan) havi ng
t hi ckness o#ﬂgﬁg%ﬁ%\g?ﬁﬁéﬁg foy%1%t§ﬁfﬁgiﬁg?%2§ﬁ%§ r%?léﬂ.a%neé% g}{/)e anor phous

aromati c_pol )/est er resin sheet. . ) _
5 1 Developing agent having the following structural formula 4 parts

HOONHCO—(CH2)5——NHCONH—(CH2)17CH3

2) Dialkyl carbamide (branded as Hakreen SB made by Nihon Kasei

CO.,LTD.)
1 part
10 3 Acrylic polyol 50% solution 9 parts

(branded as LR503 made by Mitsubishi Rayon Co., Ltd.)
4) Methyl ethyl ketone . 70 parts
The above compositions were pulverized and dispersed by means of a
ball mill into particles having an average particle diameter of about 1 pm.
15 5) 2-anilino-3-methyl-6-dibutyl amino fluoran 1 part
6) Isocyanate (branded as CORONATE HL made by NIPPON
POLYURETHANE INDUSTRY CO., LTD.) 2 parts
The above compositions were put into a dispersing solution in which
developing agent is pu_lverized and dispersed, followed by a sufficient stirring,

20  to thereby prepare a recording layer coating solution.
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(Exanple 3) 10 In the preparation of the over sheet, the exanple 1 was

| i kewi se carried out, except that the barrier |ayer was changed as

foll ows: A sheet nade of an anorphous aronatic pol yester resin (branded as
‘DI AFI X PG-CHI nmade by M tsubishi Plastics, Inc.) having thickness of 100 m
was prepared. Barrier layer: a drawing PET film (branded as DIAFO L 15
KC230- 8E made by M tsubishi Polyester film Japan) having thickness of 8

p. mwas used for Ehell Yhd fficRht BEhtal ddM6HAP Mo ggdhg o rgﬁwuy%r

pol yester resin sheet. (Exanple 4) For preparing t eet,” an

anor phous aromati c pgly%ﬁter resiq .20 sheet_(granded as Dl AFlI X PG CH nmade
by M t subi sWASPFeRATECs, T e eoatingsalngon Mss @prbed ogithe shusdopmedpr epared. On a
surface of the thus prepared 92 anorphous aronmatic pol yester resin sheet,
the fol | ow ruyeesiblei thgrmosatisitive feeordihf Bayearfoiing thicknesasf 2appl.i ed by means
of a bar coater. Then, the exanple 1 was |ikew se carried out, except that

the 5 bar e ey iGE} faulbelhiBoly: HREW b R b o1
|l ayer) * Utraviolet ray setting resin: 5-function acrylate nonomer 50
wei ght par t for setting. Then, aging was carried out at 60°C for 16 hours, to thereby
form the protective layer. |
With the above steps, an over sheet was thus prepared having
sequential layers of the support, the barrier layer, the reversible
thermosensitive recording layer, and the protective layer. .
10  (Coating solution for forming protective layer)
1) Urethane acrylate ultraviolet setting resin "~ 15 parts
(branded. as C7-157 made by Dainippon Ink and Chemicals
Incorporated)
2) Filler (branded as P527 made by MIZUSAWA INDUSTRIAL
15 CHEMICALS, LTD.) | 5 parts
3) Ethyl acetate 85 parts
The above compositions were sufficiently dissolved-stirred, to
thereby prepare the coating solution for forming the protective layer.
As the reversible recording property in the prescription structure, the

20 erasable limit temperature is 170°C.

(Example 2)
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(branded as KAYARAD D-310 made by NI PPON KAYAKU CO., 10 LTD.) * Photo

pol yneri zation starting agent: (branded as | RGACURE 184 made by Chi ba
Speciality Chemicals) 3 weight parts * Coating solvent: 2-propanol 50
wei ght parts 15 (Exanple 5) As a peel able base material, a polyethyl ene
terephthalate film (thickness of 38 m) was prepared whi ch had been coat ed
in advance with a silicone resin on its surface. To the above

silicone-coated Sllﬁrﬁ‘l@%ﬁepé’ﬂ&tr%m)ﬂéh@%éﬂ $HeBt, LthE lo@Yin gveei VJ&%MII??%‘QSéet ting
resin was applied, followed by irradiati ng o 160 cmof t ul traviol et

ray at 10 rﬂmntefor se to.th ctlvelayer 93
hazl ng t hi cRHEES Git: %’fﬁeptrhbaﬁ?gﬁl?@rﬂ?% FE g‘BPEFE %?1 I8%st he reversible
t hernosensitive recording |ayer which solutlon was used in the exanple 1

was applied to a A sheefacaleodf arhemprydtonstarvmatiayelyestearrebin, (heatdedarsed body
of peel abl e base 5 mat eri al and protective layer), then drying at 80C for 5

m nut es, anﬂ)[A?‘?ﬁPCﬁ@ e B @Ilft lﬁﬁﬁ] Lss Iﬁco)lrl h MJCLorm hgversible
g i

t her mosensi tive reco | ng (T aV| ng cknes e drying.

To an anor phous aronmatic pol yester resin sheet (br anded as DI AFI X
5 ' pm was prepared. Barrier layer: a drawing PET film (branded as DIAFOIL

K230E made by Mitsubishi Polyester film Japan) having thickness of 6 um
was used for a dry laminating on the above amorphous aromatic polyester
resin sheet.
(Example 3)
10 In the preparation of the over sheet, the example 1 was likewise
carried out, except that the barrier layer was changed as follows: -
A sheet ﬂxade of an amorphous aromatic polyester resin (branded as
DIAFIX PG-CHI made by Mitsubishi Plastics, Inc.) having thickness of 100
pm was prepared. Barrier layer: a.drawing PET film (branded as DIAFOIL
15  KC230-8E made by Mitsubishi Polyester film Japan) having thickness of 8
pm was used for a dry laminating on the above amorphous aromatic
polyester resin sheet.
(Example 4)
For preparing the over sheet, an amorphous aromatic polyester resin
20  sheet (branded as DIAFIX PG-CHI made by Mitsubishi Plastics, Inc.) having

thickness of 100 pm was prepared. On a surface of the thus prepared
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PG CH nmade by Mtsubishi Plastics, Inc.) having thickness of 100 m the

10 recording layer's side of a |ayered body (constituted of the peel able
base material, the protective layer, the reversible thernosensitive
recording layer which are thus obtained) was bonded (dry |am nating), by
usi ng 2-solution adhesive (nanely, urethane resin and isocyanate
crosslinking agent). After form ng the |layer structure of the peel abl e base

materi al, tRaénorphowy Soacdticimlyayar nesirhﬂlde@Vﬂfesfbm)&mtg%éﬁﬁ§%Wt{dnvﬁr
recordlng | ayer, and the support, the peel able base material was peel ed,

to thereby over For preparing the over
sheet, a sug%‘%)s%m% T PR fl%qklf/ep b&%‘?@lg@r 5’6} CHY%S made by M tsubi shi

Plastlcs Inc.) haV|ng thlckness of 100 mwas prepared which sheet
cont ai ned a pol ynEhem|thegxamplenl was dikewisencaaniod pabexcept thabemt i ¢ pol yest er
resin and a pol ycarbonate resin. Except for the above preparation

(change), t hgrevelR!(eedlwias x 10<avh o v@é’éﬁffrﬁaﬁb‘&tforﬁ nh'geaﬁﬁbt)hat%gpafe the

over sheet. (Exanple 7) 5 For preparing the over eet,” a support sheet
(prototype PETG PC (.7/ Q} de by_M tsubishi Plastics, Inc.) having
thicknesg gaTﬁﬁqﬁVﬁégag é&yaﬁphh sheet contained a pol ymer all oy
resin nmade of an anorphous aromatic polyester resin and a pol ycarbonate
resin. ExcefGodtorg sdhetiabofordarrier layer)

* Ultraviolet ray setting resin:
5-function acrylate monomer 50 weight parts
(branded as KAYARAD D-310 made by NIPPON KAYAKU CO.,
10 LTD)
* Photo polymerization starting agent:
(brandeci as IRGACURE 184 made by Chiba Speciality Chemicals)
3 weight parts
* Coating solvent: 2-propanol 50 weight parts
15 (Example 5)
As a peelable base material, a polyethylene terephthalate film
(thickness of 38 pm) was prepared which had been coated in advance with a
silicone resin on its surface.
To the above silicone-coated surface, an epoxy acrylate ultraviolet ray
20  setting resin was applied, followed by irradiating of 160 W/cm of the

ultraviolet ray at 10 m/minute for setting, to thereby form a protective layer
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preparation (change), the exanple 1 was |ikew se carried out, to thereby 10
prepare the over sheet. (Exanple 8) The exanple 1 was |ikew se carried
out, except that the devel oping agent of the dispersing solution for the
reversi ble thernosensitive recording |ayer was changed to foll ow ng _
conpound, to thereby prepare an information 15 recordi ng-displaying card.
HO a NHCO (CH2) 5- NHCO- (CH2) 16CH3 (Conparative exanple 1) The exanple 1 was

| i kewi se cahavieg thidknesxeffppmt hat the barrier |ayer was changed as foll ows
in the preparation of the over sheet, to thereby 20 prepare the over sheet:

95 An anor phous heet rnanded as DI AFI X PG CH
made by Mt subi sﬁilglpeglay%ffcdgg yﬁ%r?]ég(jlu avfor{t CHIC I(sq)lgt FrBE" ?ﬁt’\X/Ss pr epar ed.
Barrier layer: a drawi ng PET f|In1(branded as DIAFO L H100 rmade by

M t subi shi mﬂoyfbggéayerruwhmpbaplauﬁl)onww wapdtinitbk easmpdd 1 Wsmpplisd 5o ased for a

dry lam nating on the above anorphous aromatic polyester resin sheet.

(Conpar at i veuR¥a6ilthe %}otxbﬁv@mept@an;elw1a&bk@d%&fy SHeblapth Pale, €xcept that

the barrier layer was changed as follows in the preparation of the over

sheet, té) t hertenXl and protective layer), then drying at 80°C for 5 minutes, and then

aging at 60°C for 24 hours, to thereby form a reversible thermosensitive
recording layer having thickness of 10 pm after the drying.
To an amorphoué aromatic polyester resin sheet (branded as DIAFIX
PG-CHI made by Mitsubishi Plastics, Inc.) having thickness of 100 pum, the
10 recording layer’s side of a layered body (constituted of the peelable base
material, the protective layer, the reversible thermosensitive recording layer
which are thus obtained) was bonded (dry laminating), by using 2-solution
adhesive (namely, urethane resin and isocyanate crosslinking agent).
After forming the layer structure of the peelable base material, the
15 protective layer, the reversible thermosensitive recording layer, and the
support, the peelable base material was peeled, to thereby obtain the over
sheet.
(Example 6)
For preparing the over sheet, a support sheet (prototype PETG/PC
20  (9/1) made by Mitsubishi Plastics, Inc.) having thickness of 100 pm was

prepared which sheet contained a polymer alloy resin made of an amorphdus
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10 prepare the over sheet: An anorphous aromatic pol yester resin sheet
(branded as DIAFI X PG CH made by Mtsubishi Plastics, Inc.) having

t hi ckness of 100 mwas prepared. Barrier layer: a drawing PET film
(branded as DIAFO L T100E nmade by M tsubishi Polyester filmJapan) having
t hi ckness of 38 mwas 15 used for a dry |lam nating on the above anor phous
aromati c polyester resin sheet. (Conparative exanple 3) The exanple 5 was

l'i kewi se Cara&bﬁQtle%lyegeése&émfa%49@1 Ebb RN MEsinC N EREEpt 1P thdIEBGRRY Prepare
the over sheet: 20 the annrp ous aromati c polyester resin sheet having

t hi ckness of 100 S C ed to: amnng PET .hayi n ckness of
15 m - CoRpeR oD (nneal 416 B lock 4D R Ik T SRt TBEEPYod out
except for the followng change, to thereby prepare the over sheet: 5 the
anor phous ampoemdrechpoveredteet. resi n sheet havi ng thickness of . 100 m was
changed to: a vinyl chloride resin sheet having thickness of 100 m
(CbnparatvaEgéﬁBRyg 5) The exanple 1 was |ikew se carried out, except for
the foll owi ng

5 For preparing the over sheet, a support sheet (prototype PETG/PC
(7/3) made by Mitsubishi Plastics, Inc.) having thickness of 100 pm was
prepared which sheet contained a polymer ailoy resin made of an amorphous
aromatic polyester resin and a polycarbonate resin. Except for the above
preparation (chaﬂge), the example 1 was likewise carried out, to thereby

.10  prepare the over sheet.
(Example 8)
The example 1 was likewise carried out, except that the developing
agent of the dispersing solution for the reversible thermosensitive recording
layer was changed to following compound, to thereby prepare an information

15 recording-displaying card.

HO—@—NHCO—(CHZ)S—NHCO—(CH2)15CH3

(Comparative example 1)
The example 1 was likewise carried out, except that the barrier layer
was changed as follows in the preparation of the over sheet, to thereby

20  prepare the over sheet:
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10 change, to thereby prepare the over sheet: the anorphous aromatic

pol yester resin sheet (branded as Dl AFI X PG CH nade by M tsubish
Plastics, Inc.) having thickness of 100 gmwas changed to: a direct

| ayering of the reversible recording | ayer on the anorphous 15 aromatic
pol yester resin sheet, without any intervention by a filmor a barrier

| ayer. In the applying of the reversible recording |ayer, the. anorphous

aromatic pol yest eAn bafirph&hefomidi: c}ﬂﬂyéi,@éir ARth SNRR (GValnBdq aSPAAFIRI ter the

drying, the over sheet was deforned, causing a rough surface thereof 20
<<Prepare ig}o tio e di ng- ,di spl ayi card>> an _oquter |ayer sheet,
an anor phougba{:%?@e %W&é’#’éﬁ“ rpgﬁﬁipfssﬁlf&tgha‘@’?g (}E)‘Fgﬁféd’fégo BIAREX PG CHI
made by M tsubishi Plastics, Inc.) having thickness of 100 mwas prepared.
As a core spreparedin Bamsieptayes: pdryextgPETSiee(brahdehaeDIARODLAFIOY PG WHI
made by M tsubishi Plastics, Inc.) having thickness of 280 mwas prepared.
5 The abovepQukey, MB%EhisENP tbp £ Qver sheets
obtained in the gxarrpl elg, tﬂge%on%éggpggygéglﬁgﬁgﬁ%?eﬁ% lnj;'glﬁp“éarsati ve
exanple 2, the conparative exanple 3 and the _conparative exanple 5 were
Ao By

cut int@ a % apypnatingyen the abovejamerpbqus gramaic polyester s 1B, two
of the core sheets were : _
sheet.

(Comparative example 2)
The exa.mple 1 was likewise carried out, except that the barrier layer
was. changed as follows in the preparation of the over éheet, to thereby
10 prepare the over sheet:
An amorphous aromatic polyester resin sheet (branded as DIAFIX
PG-CHI made b& Mitsubishi Plastics, Inc.) having thickness of 100 um was
prepared. Barrier layer: a drawing PET film (branded as DIAFOIL T100E
made by Mitsubishi Polyester film Japan) having thickness of 38 pm was
15 used for a dry laminating on the above amorphous aromatic polyester resin .
sheet.
(Comparative example 3)
The example 5 was likewise carried out, except for the following
change, to thereby prepare the over sheet: |
20 the amorphous a-romatic polyester resin sheet having thickness of

100 pm was changed to:
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10 overl apped on one outer |ayer sheet. Mreover, the over sheets. prepared
in the exanples, the conparative exanple 1, the conparative exanple 2, the
conparative exanple 3 and the conparative exanple 5 were di sposed such

that the support of the over sheet was overl apped on the two sheets. Then,
the thus fornmed | ayers were interposed between chrom um pl ating pl ates not
15 to cause drift (or displacenent, shear, the like), followed by

heat i ng- pr essi ng a dra®ihBPFEPKaviRk Rickhesd GVEIsSAy fusion. The heating
tenperature was 120C, and the pressing pressure was 15 kg/cnR2 (sheet face

pressure), @;&d t he iIBressi ng%}l)l me was 10 m nutes. The thus united sheet by
fusion was COSRAFaLYEREAMBIE ¥ S hiected to a punching 20 into a card
configuration, to thereby prepare the information recording- displaying
card. 98 Over shdde guasgde 6dvaslikéveisexamiddeouk, ekddpe foththedbllsweingt he over
sheet prepared in the exanple 4 was used for preparing the information

recordi ng- i 5ikad ¢id t he core sheet was a vinyl
chl ori de sheet I%h’avi ngr%%fﬁggé;ﬁ%fov%gghﬁt 5 Eval uations of the over sheets

and the information recordi ng- displaying cards thus prepared were carried
out, the resul tsthe gEoEBRoYsATRMaticRplyasten nesin ehees hanipg dnskness ofval uat i on
met hod: (1) Surface wavi ness '

100 pm was changed to:

a vinyl éhloride resin sheet having thickness of 100 pm.
(Comparative example 5)
The example 1 was likewise carried out, except for the following
10 change, to thereby prepare the over sheet:
the amorphous aromatic polyester resin sheet (branded as DIAFIX
PG-CHI made bsr Mitsubishi Plastics, Inc.) having thickness of 100 pm was
changed to:
a direct layering of the revérsible recording layer on the amorphous
15 aromatic polyester resin sheet, without any intervention by a film or a
barrier layer. In the applying of the reversible recording layer, the.
amorphous aromatic polyester resin sheet was eroded and then dried. Soon
after the drying, the over sheet was deformed, causing a rough surface
thereof
20  <<Prepare information recording-displaying card>>

As an outer layer sheet, an amorphous aromatic polyester resin sheet
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10 The surface wavi nesses (5.0 nmof length) of the over sheets prepared
in the exanples and the conparative exanples were neasured wusing a surface
roughness-configurati on neasuri ng apparatus (rmade by TOKYO SEIM TSU). (2)
Storage elasticity E 15 The over sheets prepared in the exanples and the
conparative exanples were neasured using "Viscosity- Elasticity
Spectroneter” made by |wanoto Sei sakusho by carrying out a tensile test

(tenperat ur g, dhabd LOWIAPTX PO -CHNATHE by MEQiLN)PIakeids, ThEAHERGY of 1 Hz. An
e

actual number was used for calculating the storage asticity F. 20 (3)
Measure erasing te rature of over sheet A heat slope tester HG 100 (nade
by TOYO SEI F%Plcg@@?g? Z@ﬁ?,ﬂm 99s preRaredn sAg 8 ore shsatiian ymemuspobpatese
tenperatures under a pressure of 1 Kgf/cmfor 1 second. A printing inage
reachi ng a shéatr(btaadedan DIAFIXRG-WHAseste bjeMitsubishi PRagiedsalng)e of a
coloring density of "less than or equal to texture density + 0.02" was

or i nter Roal0s Ei el AT et e Used. Printing condi ti ons:
0.75 mJ. Heater bar tenperature: 140C. A-thermal head was used for
printing®of the iHeothoxeiogterlaren thest;-theiabpyergdragheetsdndnihe over epar ed.
Then, the thus printed section was heated by neans of a heater
sheets obtained in the examples, the comparative example 1, the
comparative example 2, the comparative example 3 and the comparative
example 5 were cut into a size of 300 mm x 300 mm.
As is seen in FIG. 1A and FIG. 1B, two of the core sheets were
10 overlapped on one outer layer sheet. Moreover, the over sheets prepared in
the examples, the comparative example 1, the comparative example 2, the
comparative example 3 and the comparative example 5 were disposed such
that the support of the over sheet was overlapped on the two sheets. Then,
the thus formed layers were interposed between chromium plating plates not
15 to cause drift (or displaceme.nt, shear, the like), followed by heating-pressing,
to thereby unite the layers by fusion.
The heating temperature was 120°C, and the pressing pressure was
15 kg/cm? (sheet face pressure), and the pressing time was 10 minutes. The
thus united sheet by fusion was cooled, taken out, subjected to a punching |

20 1into a card configuration, to thereby prepare the information

recording-displaying card.
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10 bar for erasing the print section. A print erasing section was visually
checked based on the following criteria: Criterion 1: No visible erasing
remmant checked is defined as "good." Criterion 2: Visible erasing remant
checked is defined as "fair." 15 Criterion 3: GCbvious erasing remmant
checked is defined as "not acceptable.” (5) Measure enbossability The thus
formed card was enbossed by using a HAND EMBOSSER JI KEN NE- 1000 (rmade by
Nl HON JI KEN). The thus enbossed card was 20 checked for warp. Criterion:
Warp nore than 2.5 nmwas defined as "not 100 acceptable."” The enbossing
was carried out in a nethod specgified in JIS X6301 and JI'S 6302. The
card's warp was n@&%’iﬁ tlpﬁef%f‘r ihke eEePri4€d in JIS X6301 5 and JI'S
6305. The external view of the enboss was eval uated by visually checking
for a crack of. t hEikewhe aboegtthebver gieet phepabd ihehoveimphetivasQsederi on 1:
Over sheet having no crack or peeling is defined as "acceptable."”

Criterion Zfor%’r%'i)a?ing%}lé %f\{)&'ﬁgtlgﬁ ?‘g&rgfngpflgbiar}gnéj nghP%ch%% tllllzﬂotthe core
sheet was a vinyl chloride sheet having thickness of 280 pm.

5 Evaluations of the over sheets and fhe informétion
recording-displaying cards thus prepared were carried out, the results
thereof being shown in the following table 1.

Evaluation method:
(D Surface waviness

10 The surface wavinesses (5.0 mm of length) of the over sheets
prepared in the examples and the comparative examples were measured
using a surface roughness-configuration measuring apparatus (made by
TOKYO SEIMITSU).

o) | Storage elasticity B’

15 The over sheets prepared in the examples and the comparative
examples were measured using “Viscosity-Elasticity Spectrometer” made by
Iwamoto Seisakusho by carrying out a tensile test (temperature distribution
of dynamic viscosity) at a frequency of 1 Hz. An actual number was used for
calculating the storage elasticity E’.

20 (3) Measure erasing temperature of over sheet

A heat slope tester HG-100 (made by TOYO SEIKI KOGYO CO.,
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10 acceptable.” (6) Environnental property The thus prepared information
recordi ng-di splaying card was subjected to a burning, so as to check for

dioxin. Criterion 1: No dioxin is caused is defined as "acceptable.” 15
Criterion 2: Dioxin is caused is defined as "not acceptable.” 101 (.' d d
dd d a~ddddmoaoCkO0 0~, ddzCQzzzFmm(l) 0. 06 Z

ddd
WU U uUu dQ dQ@Q, dd. araldalal dM P-mOmp prmm.Up .GLm
.a .CZ TDmvdas?\ffse@ | Cbnﬂlt@&lSY5‘~’b §teBwE§eReBaA)eP atlﬁeBquelRa Br@s@r(p 0ddd
z

d a) ajddVC)ddd S d o daa-ddd.o
.0pA.G D H{éﬂcm forll second. A printing image reaching a saturated density was
erased. Herein, a temperature of a coloring density of “less than or equal to
texture density + 0.02” was defined as an erasing temperature.
5 (4 Measure rewriteability
A card printer R28000 (made by Kyushu Matsushita) was used.
Printing conditions: 0;75 md. Heater bar temperature: 140°C. A thermal
head was used for printing of the information recording-displaying card thus
prepared. Then, the thus printed section was heated by means of a heater
.. 10 bar for erasing the print section. A print erasing section was visually checked
based on the following criteria:
Criterion- 1:  No visible erasing remnant checked is defined as
“good.”
Criterion 2:  Visible erasing remnant checked is defined as “fair.”
15 Criterion 3:  Obvious erasing remnant checked is defined as “not
acceptable.”
(5) Measure embossability
The thus formed card was embossed by using a HAND EMBOSSER
JIKEN NE-1000 (made by NIHON JIKEN). The thus embossed card was

20  checked for warp.

Criterion: Warp more than 2.5 mm was defined as “not
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O 0. O 0. 0. 40 4P CCR6, ymyddc?~~dyddtyd7 zdzdydW
5Rd~ d~ a~i ~ WmMNOOO r ONz 21 s NNNN.-CNCY NORRRDN
RCV dddof $cg mUmm ddyddddddd aUa)U ap UrlJ aa) aa)

aa) in. aaa) aa) z 0z zWVUUUUUVUU Q Q Q Q . QQa7rtd mqQ
y OCCa aP. O00O0000000000 WRai. m6 1 dvvvO0oOvvyvyvy
d~v d. Mao ao aD o 00 Oo m0O0O co OR oo ao m co ¢cD cD CO 00 CO CO Co co
CO CO CO CDacéeptable.”

The embossing was carried out in a method speéiﬁed in JIS X6301
and JIS 6302.

The card’s warp was measured in a method specified in JIS X6301

5 and JIS 6305. The external view of the emboss was evaluated by visually

checking for a crack of the over sheet or a peeling of thé over sheet.

Criterion 1: Over sheet having no crack or peeling is defined as
“acceptable.”

Criterion 2: Over sheet having crack or peeli.ng defined as “not

10 acceptable.”

(6) Environmental property

The thué prepared information recording-displaying card was
subjected to a burning, so as to check for dioxin.

Criterion 1:  No dioxin is caused is defined as “acceptable.”

15 Criterion 2:  Dioxin is caused is defined as “not acceptable.”
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evident fromthe detailed and specific description above, the information

di ng- di spl ayd . - 1. i nvention
recording- displ ayi 8d&RY Ho@Nle RGBS nSHRELR Ef;lpf:lgﬁ aﬂs‘gagﬁe%ty

can be easily enbossed, and are excellent in car machi n (by
bonding to a thick base paterial of a reversible thernosensitive 5

recor di ng nEHPTFRFHIYMNERH lé‘géé@aﬁi”lngt"??& pRd Sheipysioiheet Hademhemrasandn
recordi ng-di spl aying card and the over sheet under the present invention
are invention can be easily embossed, and are excellent in card’s machinability

(by bonding to a thick base material of a reversible thermosensitive
5 recording medium) and in eraseability. In addition, the information
recording-displaying card and the over sheet under the- present invention are
easy to scrap and dispose, causing no environmental pollution. Moreover,
the method of forming the information recording-displaying card can form
the image recording-displaying card under the present invention imparting
10 thereto good quality.
Moreover, the present invention can provide an image processing
method and an image processor which are proper for manufacturing the

image recording-displaying card under the present invention.
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easy to scrap and di spose, causing no environnmental pollution.-Mreover,
the method of formng the information recordi ng- displaying card can form
the i mage recordi ng- displaying card under the present invention inparting
10 thereto good quality. Mreover, the present invention can provide an
i mge processing nethod and an inmage processor which are proper for
manuf acturing the image recording-displaying card under the present
invention. 103 CLAIMS 1. An informClLaiMSecordi ng- displaying card,
conprising: a core sheet; and 5 an over sheet bonded to the core sheet,
wherein the over sheet conprises: a support which conprises an anorphous
polyester resin, a barrier layer having a thickness of 0.1-10 m di sposed
on the support, and 10 a reversible thernosensitive recording |ayer
di sposed onlthe Aairfpenatioysecordingrdibplayng tasdetosnmiigingher nosensi ti ve
recording |ayer conprises: an electron- donating col oring conpound, and
15 an el ectron- agefplshBs; apgpound,
5 an over sheet bonded to the core sheet,
wherein the over sheet comprises:
a support which comprises an amorphous polyester resin,
a barrier layer having a thickness of 0.1-10 um disposed on
the support, and
10 a reversible thermosensitive recording layer disposed on the
barrier layer,
wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
15 an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one of the following:
a heating temperature, and

20 a cooling rate after a heating, and

wherein the over sheet is embossable in an upper portion thereof,
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wherein the reversible thernosensitive recording |layer is capable of
formng a coloring state and a decolorizing state, with a difference in at
| east one of the follow ng: a heating tenperature, and 20 a cooling rate
after a heating, and wherein the over sheet is enbossable in an upper
portion thereof, 104 functions as an inmage di splaying section, and neets
the follow ng condition (A), condition (B) and condition (C) 104a

condi tion (f%)nc&w@aggﬁrlm%@@%&spaaﬁag%@cdwﬂnéndtxﬁm@rtﬁe W1Rwink csﬁdiﬁidihg 300)
> (the over sheet S tenperature of "a storage elasticity E (1.0 + 08)

Pa), condit] tm or a surface wavi ness WCM and 5
condi tion ( "io. tEO‘#(%)Za‘F‘gcqnde PR éstor age elasticity E of the

reversi ble thernosensitive over sheet at 180C) -< 5.0 E + 07 Pa. 2. The

i nformation recording- displaying card according to claim1l1l, wherein the
tenperature of the storage elasticity E (1.0 E + 08) Pa of the 10 over
sheet is less than 140C. 3. The information recordi ng- displaying card
according to any one of claiml to claim2, wherein the over sheet is
bonded to substantially an entire face of the core sheet.
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. 154. “The information recordi ng- displaying card accordi ng to any oneof
claim1l to claim3, wherein the support is one of the follow ng: an

anor phous pol yester resin, and a polynmer alloy which conprises an anor phous
pol yester resin and a 20 polycarbonate resin. 105 5. The information
recordi ng- displaying card according to any one of claim 1 to claim4,
wherein the barrier layer is formed by bonding a resin film 5 6. The .

i nformation recordi ng- displaying card according to claim5, wherein the

resin film ehnditignRAyrier |aygs 0{’@53@3*’%%@%‘?@?‘2“%“&’6%%6 g&ge?_a(s#lgi The

i nformation recording- displaying car g to any on m | 10
5to clain1g o eéiin the resin filmof the barrier |ayer is_a paqlyester
film subj ecPed T $hg oxpy shentpitemperatnesehmsiorage elapficitshELE W8 ecor di ng-
di spl aying card according to any one of claiml to claim4, wherein the
barrier |ay®a),conprises, as a main conponent 15 thereof, a resin which is
capabl e of at |east one of the follow ng' being soluble in at |east one of

an al cohol d water d i di spersed in l.east one of the
al cohol sol \%‘gﬁrﬁﬁg}ﬁég?he wat e%q ﬁﬁ' Or'llggé Jl;k%’f (S)'F%g § ﬁwipgiso%hﬁg@‘b‘i spl ayi ng card
according to any one _of claim

condition (C) 1.0 E + 02 Pa < (the storage elasticity E’ of the

reversible thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

2. The information recording-displaying card according to claim 1,
wherein the temperature of the storage elasticity E’ (1.0 E + 08) Pa of the

10 over sheet is less than 140°C.

3. The information recording-displaying card according to ény one of
claim 1 to claim 2, wherein the over sheet is bonded to substantially an
entire face of the core sheet.
15

4. The information recording-displaying card according to any one of
claim 1 to claim 3, wherein the support is one of the following:

an amorphous polyester resin, and

a polymer alloy which comprises an amorphous polyester resin and a

20 polycarbonate resin.
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20 106 1 to claim 8, wherein the electron- donating coloring cenpound is a
| euco dye. 10. The information recording- displaying card according to any
one of claim1 to claim9, wherein the el ectron-accepting conpound is a
phenol containing 5 a straight chain hydrocarbon. 11. The information
recordi ng- displaying card according to any one of claim 1 to claim10,
wherein the core sheet conprises at |east a thernoplastic resin sheet.
having a thickness in a range from0.05 mmto 5.00 mm 10 12. The

i nformation recording- displaying card according to claim 11, wherein the
core sheet is nmade of a materiel which is substantially common to a
material for the support constituting the over sheet. 15 13. The

i nformation recording- displaying card according to any one of claim 1 to
claim12, wherein the information recording-displaying card conprises an

i nf or mat i on 3t or i TRe Wdeimafion 1%9@&5‘%{5%&1&@5@&?%6% tﬁga-nqunfmf&%le card
according to claim13, 20 wherein the information storing section is one
of the foll QwbREimM SRhbiaA thbairi&OapE BESrBedbyMRhlhREeIh Hlmas a main
material, and 107 an I1C chip. 15. The information recordi ng- displaying
card accgrding to claim13,

6. The information recording-displaying card according to claim 5,

wherein the resin film of the barrier layer has a thickness of 8 pm or less.

7. The information recording-displaying card according to any one of claim
10 bHtoclaim 6, wherein the resin film of the barrier layer is a polyester film

subjected to a crystallizing treatment.

8. The information recording-displaying card according to any one of
claim 1 to claim 4, wherein the barrier layer comprises, as a main component
15 thereof, a lfesin which is capable of at least one of the following:
being soluble in at least one of an alcohol solvent and water, and

being dispersed in at least one of the alcohol solvent and the water.

9. The information recording-displaying card according to any one of claim

20
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wherein the core sheet conprises a plurality of thernoplastic resin sheets
5 between which an I C chip is enbedded, to thereby formthe information
storing section. 16. The information recordi ng- displaying card according
to claim 13, wherein the over sheet has the information storing section
which conprises, as | 10 a main material therefor, a magnetic materi al

17. The information recording- displaying card according to any one of.
claim 1 to claim16, wherein the information recording-dis; playing card
has a mark 1¢o oednt H, odgneiarthe rhatsimndonatingl@loring compoundhisi oleuce dpe.di ng-
di spl aying card according to claim19, wherein the mark formed through the
enbossing is disposed on the over sheet. 19. A nethod of manufacturing an
i nformation recording- displaying card, 20 conprising: heating-pressing a
core sheet and an over sheet at a nelting 108 tenperature or |ess of an

el ectron- act@pt i e sdenmeatinh recordingdesplayiogdarhaccopdiag tgaagongiof plagme cor e
sheet, wherein the over sheet conprises: a support which conprises an

amor phous pgl %%ﬁ{ hée,%wei@n@ el2ctRol-GYRD R BnifdGhAEs §pHehbV & nlt £l NY

| ayer di spose

S5  a straight chain hydrocarbon.

11.  The information recording-displaying card according to any one of claim
1 toclaim 10, wherein the core sheet comprises at least a thermoplastic resin

sheet having a thickness in a range from 0.05 mm to 5.00 mm.

10
12.  The information recording-displaying card according to claim 11,
wherein the core sheet is made of a materiel which is substantially common to a
material for the support constituting the over sheet.
15 13.  The information recording-displaying card according to any one of claim

1 to claim * 12, wherein the information recording-displaying card comprises an

information storing section.

14. The information recording-displaying card according to claim 13,
20  wherein the information storing section is one of the following:

a section which comprises a magnetic material as a main material, and
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support, wherein the reversible thernosensitive recording |ayer conprises:
an el ectron- donating col oring conmpound, and 10 the el ectron- accepting
conmpound, wherein-the reversible thernosensitive recording |ayer is capable
of formng a coloring state and a decolorizing state, with a difference in
at least one of the followng: a heating tenperature, and 15 a cooling
rate after a heating, and wherein the over sheet is enbossable in an upper
portion thereof, functions as an inmage displaying section, and neets the
fol l owi ng condi tianI€Ahip. condition (B) and condition (C): condition (A)
(the over sheet's upper Iimt tenperature for erasing - 20 30C) > (the over
sheet's tenperature of a storage elasticity EE (1.0 E + 08) Pa), condition
(B) 10 pmor less of a surface waviness WCM and 109 condition (C) 1.0 E +
02 Pa _5 (the storage elasticity E of the reversible thernosensitive over
sheet at 180L). S BhairformajorPrecopding Theplawingsdrdacepadimigadotclaiimgllhe

i nformation recording-displaying 5 card according to claim 19, wherein the

heat | ng- pr 5k Adniche 4B difds BthpRbes 4 BAlFafly beSRrmblasRRRdiAGRELS OVer

sheet with the core s

5 between which an IC chip 1s embedded, to thereby form the information storing

section.

16. The information recording-displaying card according to claim 13,
wherein the over sheet has the information storing section which comprises, as

10 a main material therefor, a magnetic material.

17.  The information recording-displaying card according to any one of claim
1toclaim 16, wherein the information re.cording'displaying card has a mark
formed through an embossing.

15
18. . The information recording-displaying card according to claim 19,

wherein the mark formed through the embossing is disposed on the over sheet.

19. A method of manufacturing an information recording-displaying card,
20 comprising:

heating-pressing a core sheet and an over sheet at a melting

108



21. An over sheet, conprising: a support which conprises an anprphous

pol yester resin; and | 10 a reversible thernosensitive recording |ayer

di sposed on the support, wherein the reversible thernosensitive recording
| ayer conprises: an el ectron-donating coloring conpound, and an el ectron-
accepting conpound, 15 wherein the reversible thernosensitive recording

| ayer is capable of formng a coloring state and a decol ori zing state,
with a difference in at |east one of the follow ng: a heating tenperature,

and a cool i fgnp@tatuitf drlessofiinélestgon-atekpihgoaipiund, betlreby Bbtdthd S
enbossabl e in an upper portion thereof, functions as an inmage displaying
section, and neets the followng condition (A), 110 condition (B) and
condi ti on (ngréifﬁﬁﬁ?ﬁbﬂ“¥%§efQé% over sheet's upper linit tenperature for
erasing - 30C) > (the over sheet's tenperature of a storage elasticity E

(1.0 E + 08) Pa), coneilerein thBovdOshaedicompsisesf a surface wavi ness WM
and 5 condition (C 1.0 E + 02 Pa <_ (the storage elasticity E of the

reversi ble thernobsensitive veﬁ.ﬁheet at 180C¢) 5,5.0 q_+ 07 Pa.
a support which comprises an amorphous polyester resin, and

5 a reversible thermosensitive recording layer disposed on the
support,
wherein the reversible thermosensitive recording layer
comprises:
an electron-donating coloring compound, and
10 the electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one of the following:
a heating temperature, and
15 | a cooling rate after a heating, and
wherein the over sheet is embossable in an upper portion thereof,
functions as an image displaying section, and meets the following condition (A),
condition (B) and condition (C):
condition (A) (the over sheet’s upper limit temperature for erasing —
20 30°C) > (the over sheet’s temperature of a storage elasticity E (1.0 E + 08) Pa),

condition (B) 10 um or less of a surface waviness WCM, and
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22. An image processing nmethod, conprising: heating a surface of an inmage
di spl aying section of an information | 10 recording- displaying card; and
carrying out thereby at |east one of the follow ng: displaying an i mage,
and erasing the imge, wherein the information recordi ng- displaying card,
conprises: 15 a core sheet; an over sheet bonded to the core sheet,
wherein the over sheet conprises: a support which conprises an anorphous
pol yester resin, and a reversible thernosensitive recording |ayer disposed
on the 20 &wWARMH (C)Wher ei n LHE + 02 Pasd Ghe stdrageeketisity BV of thrceveisige! ayer
111 conprises: an el ectron-donating col ori ng conpound, and an el ectron-

accepting conpound, .wherein,the r rsi sensitive recording | ayer
i s capable tg‘f’rmgs“:f'ﬁftﬁl'%‘@veé shgebRs ﬁ%‘ﬁgébgesﬁg%gr%ecol orizing state, with a
difference in at least one of the follow ng:

20. The method of manufacturing the information recording-displaying

5 card according to claim 19, wherein the heating-pressing is carried out at

150°C or less, for bonding the over sheet with the core sheet.

21.  An over sheet, comprising:
a support which comprises an amorphous polyester resin; and
10 a reversible thermosensitive recording layer disposed on the support,

wherein the reversible thermosensitive recording layer

comprises:
an electron-donating coloring compound, and
an electron-accepting compound,
15 whgrein the reversible therinosensitive recording layer is capable of

forming a coloring state and a decolorizing state, with a difference in at least
one of the following:
a heating temperature, and
a cooling rate after a heating, and
20 wherein the over sheet is embossable in an upper portion thereof,

functions as an image displaying section, and meets the following condition (A),
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a heating tenperature, and a cooling rate after a heating, and wherein the
over sheet is enbossable in an upper portion thereof, . r 10 functions as an
i mge di splaying section, and neets the followi ng condition (A), condition
(B) and condition (C): condition (A) (the over sheet's upper limt
tenperature for erasing - 30C) > (the over sheet's tenperature of a storage
elasticity EE (1.0 E + 08) Pa), <condition (B) 10 mor |less of a surface
wavi ness WCM and 15 condition (C) 1.0 E + 02 Pa < (the storage elasticity

E' of the rgufli6bR(B) ahdesimGeRSC)ri ve over sheet at 180C) < 5.0 E + 07 Pa.
23. The image processing nethod according to claim22, wherein a thernal
head is used fgor t dlsplay ng of he, i mage... 20 24. The |¥age processi ng

met hod accof@diger &kl ai m 2 ﬁetcfn‘épft?fr Lyt tempepatute foreragingy 5
ceram c heater is used for the eraS|ng of the imge. 25. The inmage

processi ng pRI¢)CA(tRE 60E0sHGLE CorAporatiie dffa stbig® elasticity E1 @I0E2408)Wwr ei n 5
the thermal head is used for the displaying and the erasing of the image,

and an over W LLingef S carTi £, UL DY, G0% SHAS D:RLed Mo REE 0 @

5  condition (C) 1.0 E + 02 Pa < (the storage elasticity E’ of the reversible

thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

22. An image processing method, comprising:
heating a surface of an image displaying section of an information
10  recording-displaying card; and
carrying out thereby at least one of the following:
displaying an image, and
erasing the image,
wherein the information recording-displaying card, comprises:
15 | a core sheet;
an over sheet bonded to the core sheet,
wherein the over sheet comprises:
a support which comprises an amorphous polyester resin, and
a reversible thermosensitive recording layer disposed on the
_20 support,

wherein the reversible thermosensitive recording layer
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di splaying of a newimge. | 10 113

5

10

15

20

comprises:
an electron-donating coloring compound, and
an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one of the following:
a heating témperature, and
a cooling rate after a heating, and
wherein the over sheet is embossable in an upper portion thereof,
functions as an image displaying section, and meets the following condition (A,
condition (B) and condition (C):
condition (A) (the over sheet’s upper limit temperature for erasing —

30°C) > (the over sheet’s temperature of a storage elasticity E’ (1.0 E + 08) Pa),

* condition (B) 10 pm or less of a surface waviness WCM, and

condition (C) 1.0 E + 02 Pa < (the storage elasticity E' of the reversible

thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

23.  The image processing method according to claim 22, wherein a

thermal head is used for the displaying of the image.

24. The image processing method according to claim 22, wherein one of a
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10

thermal head and a ceramic heater is used for the erasing of the image.

95. The image processing method according to any one of claim 22 to
claim 24, wherein
the thermal head is used for the displaying and the erasing of the image,
and
an over writing is carried out by the erasing of the image and a

displaying of a new image.
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