- DESCRI PTI ON | NFORVATI 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 information recordi ng-displaying card capable of displaying
visibly and rewiting informati on by heating, an over sheet used for the

i nformation recordi ng- displaying card, an inmage 10 processing nmethod, an

i mge processor, and a nethod of manufacturing the information recording-
di spl ayi ng card. BACKGROUND ARTDHEHE@RHRTIQ@N recording card such as a
menbership 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 noney and the |ike.
Due to its cofPROIRMTIAN RECORDINGB]SPHAYING:CARD oFMAGTOr di ng card i s
wi despread in many countries 20 in nodern society. The information

[t or mat | ot O RS e VIR USEYCHEAMIE NI AT s PEROEERIANG (hat tne

card owner cannot visually (directly) verify the recorded information. On
t he bt her hand, devel oped and used recently in the market is a rewitable
card capable of carrying out a tenporary imge form ng, and

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 the information recording-displaying card, an image

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  in modern society. The information recording card carries out reading and

rewriting of the recorded information with a special unit, although leaving a




5 capable of erasing the imge when the inage is not necessary. Mre
specifically, the above rewitable card is the one that can visually
display the information on its surface and can rewite the infornmation.
Some rewitable cards are provided with a magnetic information storing
function. The above function of the rewitable card, nanely, displaying 10
visually and rewiting the information as an i mage can be expressed by

f or m ng ghvetdomingwihag the ahed owher vernctvisabhHgt(dneetdphesiifigtizonmpound
(so-called a | euco dye) and an aci d/ base conpound, a coloring state and a
decol ori ic(I;l esdtf%%e arﬁ relatively fornmed with a difference in one of the
fol | ow nxé‘: ‘%) a neart an‘terrperature, and ii) a cooling rate after a

heati ng. 15 Herei nabove, the el ectron-donati ng conpound has a | actone ring
inits ol ecdathes othet hiied, adedelopedassdioeed hecetrtlyoin the wrkekisng a
structural change attributable to the |lactone ring opened by an el ectron
di schar ge r\&g&hl e t(j;g aag%ildlﬁgase corrgo%mg functi ons asfa devel ogi ng-

reduci nS‘eP”e‘fé § CArGERPIRARDPATTY R BHY 2 JETROERTY YRasH P88t ABBcunent 2
disclose a rewitable 20 card nade of a reversible recording materi al

havi By staplabie 6f sracing thd Itahg@whetMidlesinid & isheytrmsessiryi vBdrecor di ng | ayer
is disposed on a support. Herein, 2 a resin base material for the

reversi bl e the ensj tive recqrding, |l ayer cqQntains,, as in.materials
t her eof ,Sﬂeﬁﬁ%ﬁfg’gﬁ}%ﬁféo"&ﬁaﬁl I satsbisiheLme that cagelisp "ﬁ@wl%&ﬁ%i ng
reagent which are descri bed above. Mdre specifically, the above reversible

t her nos eiforirh ¥tdoh eadtlsimeabe AR @ahalwitiesha idfdrhedignee SAmeeaction rate
between the acid and the base, to thereby repeat the colorings and the

decol ori zi ngs. ,Patent docu t. 3.and .. . ) .
! fewrituble car s are prorJ? ed w1t?1 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 leuco dye) and an acid/base compound, a coloring state and a
decolorizing state are relatively formed with a difference in one of the
following: 1) a heating temperature, and ii) a cooling rate after a heating.

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,




pat ent docunent 4 disclose a reversible thernosensitive recording materi al
having a resin base material containing i) a |euco dye and ii) an

el ectron-accepting conpound having a | ong-chain al kyl group as a 1-0

devel opi ng agent. The devel opi ng agent with the |ong-chain al kyl structure
has a cohesive force, and contacts the | euco dye or is separated fromthe
| euco dye, thus repeating the colorings and decol ori zings. Since

suf f i ci enrdsm baspenstarialdof the tdversibby Hndrinoosensitivar teconding lafer t he

i nformation recording card descri bed above, the reversible 15

i suar 1y pinpeas EFRgh AR EhbRieh B P aE b AnaBierth 8RB 0 <cn

a card is developed and recently begins to be used in the market as has a
first  fdevelopng(radueimg ragentivdiptlagradeseitiddoabyovel di spl ayi ng vi sual |y and
rewiting information and a second function (as an information storing

section) of 2Q,recordi ng rewriting t informatign. Hereipnafter, the
above card is t8% %eciltg‘f%éﬁ? gﬁe?ﬁgﬁ%ra‘%ﬁﬁﬁiﬁﬁ]ﬁrﬁoﬁ%’éﬁ%ﬁ HEOUMSS ayi ng
card.” 3 The above information recording- displaying card, basically, uses

0 an5 oveatatsletsesucliffiseics By edsitivherdtb deoweean she hvid 4ot ohslbage,mterial in
which at least a reversible thernosensitive recording |layer is disposed on
a support, and ii coye. sheet. havi,ng,a .functi as, the conventi.onal

" of o thispelSy Fenepk ARG IoTiNES b b OIS rir kR, ERORARRTR: SRS avi ng
card can be fornmed by overlapping the over sheet's support side with the
core shagitent Hotwaeat 4hlisdoéd @ rEPe1GHIB thEfn0Se oItk Rocdthd Rtatbiise. The

i mge displaying function of the above information
having a resin base material containing 1) a leuco dye and ii) an
electron-accepting compound having a long-chain alkyl group as a
10 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
the information recording card described above, the reversible
15 thermosensitive 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
information and a second function (as an information storing section) of

20  recording and rewriting the information. Hereinafter, the above card is to

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




recordi ng- displaying card is carried out by the over sheet. On the other
10 hand, the image storing function of the above information
recordi ng-di splaying card nay vary with types of the card. Mre
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 I C chip,
15 ant enna coiThe abovegimdorinzation rperding-thsplaying dazd, basigalhe nebs Ddsposed in
a thick core sheet Sone i nfornmation recordi ng di splaying cards are thin
and ot hers are Lhck, Since.th sheet 2’11 % E’@EICK es of the
7 or mat Ve ShpEE BN 2 TR E Ol G HEies SRS B HRTE PSHE ANION « he
t hi ckness of the 20 core sheet. The information recording- displaying card
recent | yatdegsinmrenereiblo ¢hdrmosadiiive ré@rdbrkiiyer $s digesad on acamgporat i on of
the followwng i) and ii): i) a reversible thernosensitive over sheet

t t hyl t ht hal T) fil d
cor o sl TR Shet PRz e n o< RN ARy otal BEPHESEROC) resin,

pol yvi nyl chlorlde resin such as copolynmer of 5 vinyl chloride and vinyl

acet at e, reesrdifip yasd.b 0Tt abbes imforatioabeesrdiakalibplaying eam €al e used for
the foll owi ng reasons: The polyethyl ene terepht hal ate (PET) filmused for

mmde by Braeiky e ARERE G oveh Shee SRR SideCBHbDe GOrnah e T ever oi bi ¢
recording layer) in a soI vent. The
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 magnetié
- 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




10 polyvinyl chloride (PVC) resin used as the core sheet material is
excellent in physical property, nechanical property, enbossability (at
character section), and the |like. The above polyvinyl chloride resin is

al so proper as the support of the .over sheet, so as to obtain an inmage
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

pol yvi nyusedhinothiedm ankst, isfmade sbaeouitdnptibntos the folkewimghy dndgni)ehl ori de gas
when incinerated after being used and then scrapped, thus damagi ng an

i nci nerator aﬂg neduci 0 .Iti feetvi me tehgr g.of 20 _Mover. . nmoy rreﬁ@%y gf el i mnating
the pol Wi RYTOEHST IS %%4\)&3 PEL SRS U BRATYIRSF L HRAVERIESER i ve in
various countries, although relation between the polyvinyl chloride (PVC
and di oxienephthalote (AR fiinedand kg a qooé yheetyhavibkpas dearematerial,used for the
information recording- displaying card as well as the conventional

i nf ti i in ot . . .hi blicity. Wth th
above RAGTETnantostieEVE eisbnPAERT cBiridosit s B4 oGl ol or i e
(PVC) is desired al so donmestically. For use as the raw material for the

i nf osmatvian] eklogiddi igd vitiyd plecattitPor pélydartdniabekeginl astic resin is being
studi ed that does not contain hal ogen. Exanples of the above thernoplastic

ol year bonat & TH&MROvBAYSar  wist o0 B iRk 8osqind Bene above.
the card's base material nmade of pol ycarbonate
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, 80 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




resin and the like is highly resistant to heat, thereby, is unlikely to
cause deformation attributable to heat, becom ng an excellent material in
terms of durability. The information recording-displaying card using the
15 pol ycarbonate resin and the like is, therefore, appearing in the market.
However, being lowin deformability, the polycarbonate resinis lowin
enbossability. The reversible thernosensitive recording material for

wri ti ng-katasenghioypalpvimyl ehlohsen@VEeand dioxihe senbeddrifitdc hiTig property
with the thermal head contacting the information recordi ng- displaying

or aseai LY ERREHAPLSIR T b i oy SRR R PR ol SRR T e

-pol yvinyl 6 chloride resin is conventionally not found. On the other hand,
a unity ashwel dassthehmnyentionhEbntfolmatied recotilinpeard,dneothbeeioris, kas be
enbossed. The thus formed "enboss marking" is to be marked on the

| nt or mat g8 ARG b s R R Crnp R B AP RET e BNt ce ana

useful ness. Especially, a thick card such as the credit card, the bank
- car d 5andthehgoly vyl ichldridd@PEbis diadirad also tdomeseizthlys marking, " which is
i ndi spensable in the nodern society. In sum the enbossing is nore and

more required from users and varioys industries.. 10 The,.abave ." enboss
mar ki ng” is me i YRR B SRR e TiepmAbioRgh OREOIPIRERE and t he
| i ke, and has such a function as to be copied with a roller, by

i nt er posdarg, hhthenmoglasticresirciheinguctidiedftbat deekant Behtanh halsgedr e and the

| i ke. The above use of the "enboss narking" is preval ent
Examples of the above thermoplastic resin include polyethylene resin,
polypropyrene 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 like 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




donmestically and overseas. 15 The pol yethyl ene terephthalate (PET) film
used for the support of the over sheet is so rigid as to have | ow
deformati on by an applied pressure, thereby, has an extrenely | ow
enbossability. Wth this, even when the polyvinyl chloride resin used for
the core sheet has a good enbossability and the enbossing is carried out
fromupside of the over sheet, the over sheet 20 using the pol yethyl ene

t er epht hedlatide ¢€ER)is fcohvemaynaldyinet fourichsuf fi ci ent  ~C enboss nar ki ng. "

Mor eover, the polyethylene terephthalate (PET) film becom ng too thick may

cause breakin hg card in the emossing. Especiglly, .a thick card with
t he above non%@&?ggﬁlﬁr@%ﬁ!’pﬂfu enns clﬁi%ﬁ? Oﬁﬁﬁﬁﬁ?‘?@)%{dﬁiﬂ@mgﬁ&et he |ike
enbedded therein cannot sufficiently absorb irregularity thereof, thereby

maki ng idoré shestsisttbédet embbssetlen Theetharrfdsmel “smitoas enarBih$’ istiode t he above
thick card cannot snoothly carry out rewiting of the recording by the

t hermal he nd.the like, .therefore, ..as, the ca e, forcibly
i ncr ease@aﬁ?cﬂ?? ﬁée b?%’ggjﬁrtﬂma’ﬁﬁfof fisplavine g@rdz%o ggé’iﬂ%’, m@%@ above thick
card may have failures such as having scratches, having renaining gouge,

causisng mekonalbinferatiog iddetifiakde, whiels id inthdritagt hdtappd bLati on and
manuf acturing nmet hods, and thereby finding difficulty in .using

manuf act uri ng. st eps ,of eneral - pur,pose .card. ., The i nformation recording-
0 opl ay BRI R RRd v inedEn, FopeBalifaniHER aid Suthatvhe bt ot has
the follow ng structure. The enbossing is carried out in an enbossable
space f afhedshrdncdrdeadtiee Hke et t6 bd providedceithithe femdase mfkinge fromthe

over sheet. In this structure, the over
which is indispensable in the modern society. In sum, the embossing is
more and more required from users and various 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




‘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 "enboss . marking" can be disposed in the enbossabl e space free from
t he over sheet. The above nethod is |imted in terns of manufacturing
since, for 20 exanple, the over sheet reduced in size is to be accurately
bonded to the core sheet, noreover, the above nethod is limted in terns
of an aresoigng thetlmekmay heesd braakige ofltlsptand fruthst érobessihgeh are
shortcom ngs. In sum the enbossing cannot be carried out for a unity
havi ng the owver t nded 1.0 t ngire face of t ore _sheet, making
an informati O\#Esplsa g@iﬁ’d?ﬁgwgﬁ ‘gaﬁfiavﬁtﬁghgaq’b&) V%ﬁ“ﬁ‘o‘iﬂ“%?%teﬁgﬁ%?ﬁﬁ%‘?% ng." 5
The reversible thernosensitive recording naterial used as the over sheet
i s "t herovils exsgrteticestriplei saoftd the Hks padicaldedaherdialcannot eaffiviaftly he st eps
including i) overlapping the over sheet (having the above special property)

or essi nguaek Rge iy, ety ARekbY aft e L iBbottihlp otk BUER i ¢ 1o

10 manufacture the information recording-displaying card w thout
i nf | senciurfacet h&Vahahés, shecibalve phizfersiryl canade bnootlilewar sy bhie
thernosensitivity." Mreover, the polyethylene terephthalate filmused as

th t .of heet de of i ich.is higher in
hoat 1 egesifo ofafe FGRAREDY the i i b tho b Rsn HHECHuRy taBonat o
resin. Therefore, 15 applying a thermal head as a heating unit to a surface

of the ajaguéenay®e, fopbibd irreadss printinFRirestureenl thngeradifdl a4 g card
beginning to be used in the narket nmay cause very little deformation by

t he heat. Thi make . .
resuﬂ, ?:he”gﬁove huck 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




t he adhesi on between the thermal heads face and the over sheer's surface
insufficient, thus | osing head matching at the heat application and thereby
20 decreasing the sensitivity. Wth this, especially the eraseability may
beconme | ow, nanely, an insufficient inmage eraseability is caused, which is
a 9 shortcomng. The present inventors have studied the known data rel ated
to the above type of the information recordi ng- displaying card, as a

resul t, sheet’s mehage asplamyfuoétiomewkivhvaredstorte@neinfgsee from descri pti on of
the enbossability, 5 and image eraseability involved with the
enbossability. chi bed, bel.ow are ecifl.cyex | es_of ;the information
recordi ng- di 5151 %ﬁﬁhg{ec%rpggssdpggﬁgggﬁg? ﬁa@il?%a“g e%fmﬁgc}fﬁ?gﬂgg. ®Firstly,
for exanple, patent docunment 5 discloses an over sheet which is a

rever si biverrsheet Homded td thehewtirgfdcheffthé lcovd sigeet] madiing an iAfsrmddieyera . 10
transparent support having light transm ssion of 50%or nore, a reversible
recordi ng | ayer,,.and a protective, lLayer are di sposegd on a support. Athick
infornatﬁ%S?lr(%Egcﬂlﬁ?qﬁgmﬁpgﬁdan%ﬁuEaﬁ ?@%B?%maﬁg&g'havi ng the support side
united with a core sheet by using an adhesive. However, patent docunment 5
does snot descrTlxeremiebiathdrnoseabititd recdbdiMgtahtdialuseid & { oddie above
support and the above transparent support are described (likew se between
the two) ;as.follows: "a .plasti.c filmis. |.i cabl e, theretp which is rigid,
narel y, SHECLR eth’ler Sﬁ’%%%fwfae&}gf’}éﬁ%%,Sp‘?%‘ﬁggfaé?er@?r ghb??‘F ?i@tbter%epﬁ ke," and
"sel ectabl e thickness in a range from8.5 ~Lmto 300 ~Lm preferably 8.5
VLm to alxelididpQ) ddarlappingethé ooeeybeat (avitg fHieabove 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 heat 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




20 material include polyethylene terephthalate (PET) film polyethyl ene
napht hal ate (PEN) film polyimde (PI) film polyphenylene sulfide (PPS) 10
film and the |Iike. Mreover, the transparent support is made of naterials
such as vinyl chloride film PETG film and pol ycarbonate and the |ike.

Pat ent docunent 5 describes that the above filns exenplified are nade of
plastic which is rigid, nanely, excellent in tensile strength and the 5

| i ke. | shoreaemingenbossability, however, patent docunent 5 includes those
evidently not enbossable judging fromthe description of an unrigid film
and too rigi t he escri t her ef ormati on
and a large t SE]BHIE)‘FW??% avefﬁ lﬁ&tg‘fi‘f‘ el%l}?ﬁ:i? le 1in
pat ent docunent 5 does not 10 describe thickness of pol yet hyl ene

t er epht helaveetybe lofithe edfoas atioe weprting-displayiiesedidyas o Feauld, he findanspar ent
support uses a transparent polyethylene terephthalate film having

t hi cknes f 25 m, whi c s to ick for .t ossi;ng of..t he over
sheet cof il dafdare freb B dedtription s 1Be CHUEGFab M ot hi s 15
exanple 1 of patent docunent 5 has the polyethylene tereplithalate film as

t he suppnid iraAge asaddabilityansphiedntithubR@nibodsAbitlyosi ng t he head mat chi ng
at the heat application and thereby decreasing the sensitivity. Wth this,

batont - dosune e HeddiIoR Sre eRHIOE S <aBPIPnGl b HYOTPAPORCh or | de resin.
PETI G typi cal of polyester resin, = polycarbonate resin, which are used
al one orrecordiaphliBlaly il cA¥s 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 um 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
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11z ~- = ~=-. .'", 77 - ~ description of the enbossability in patent
docunent 5 proves inpossibility of the enbossing. For the next exanple,
pat ent docunment 6 discloses a card's base material (core sheet) which is a
t her mopl astic resin sheet having low crystal 5 property of 5%or less. A
thick information recording- displaying card is disclosed which is a unity
of the above card's base nmaterial (core sheet) bonded with a reversible

t her nos dils tandetireehbe di Nypreewer, (lovBranspesdyt. supipert ismedsidiineaterials

t hernosensitive recording tape hereinabove is provided with a reversible

t her nosensitive. recordi | ay: taini.ng.a leuco, co nd.,and 10 a
devel opisr]i]é: f&eﬂ?}’?SﬁfOé{l‘{é?%%pgﬁP%@%@%aﬁdl lyﬁ?a@(?ﬁ?ted?)%%?ﬁ ‘i's, however,
free fromany description of enbossing. Judging fromthe thick PET film
(25 min thi chteteat docwmnent Salestbds tleatothRSabovieHileks éxeraplifisdmpée 2), the
information recording-displaying card is not enbossable and has a poor

bility. .15 F he .next. Le, t. d 7 djscl [
Choet (cBPEY oL RESER whitT aHeE: REPTNE 2R RIGH b snsth Faebe ) o
reversible thernosensitive recording sheet (over sheet) provided with a

revessi Hike. tlhevigasshahbossabilésohowged, pyeént dsviingénti Hndulledtimsdye and a
devel oping agent) on a film which two sheets are opposed to each ot her.

T S AL e S0 S A e Lo e el o) S0 T
card (thick 12
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 film having thickness of 25 wm, 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 iniage 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




i nformation recordi ng- displaying card). However, patent docunment 7 is free
fromany description of enbossing. For the next exanple, patent docunent 8
di-scl oses a recording nediumused for mass production adopting a Kanban
(signboard) method, 5 which recording nediumhas a base material, a
reversi ble thernosensitive recording |layer (containing a |euco conpound and
a devel oping agent) on the base material, and a protective |layer. Various
t ypes ofdescrption dfitheenabiemsabiaggphifatent dscuhenbapeoved mipedsibifityvoft e PET
which is the base material in each exanple has a thickness of 188 gm 250

gm and oving no 10 attention is paid to enbossing. Patent
documen?cig eq’bﬁ?éiﬁ? Sdocunent 7 and patent docunent 8 described above

di scl ose various specific exanples of naterials for the support
constituting tHue theatexslaainplansatent dotament & disclosems eardls baseonsti tuting
the core sheet In vi ew of the enbossing, |ike patent docunent 1-5 5, sone

mat eri al s xeml i . se a t.hernal . def orpati on nd ot her
e ori ardateidl G Mde §hidlhls £ HieSn o RARG rotinlret S It Pamtal | o
i ncludi ng those enbossabl e and not enbossable. Sunmari zing the above, the

i nf omatpropertyosiid pgledhl s thick dnfahthtidiegicopding-disph&ing egrd i t he mar ket
is not enbossable on the over sheet's face. 20 For the enbossing,

e o L RO S SR bl e e T e B, o ool 1
o posalﬁonded with a reversible thermosensitive recording tape (over sheet). The
reversible thermosensitive recording tepe hereinabove is provided with a
reversible thermosensitive recording layer (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. Judging from the thick PET film (25 pm in thickness in an
example 1, and 38 pm thick in an example 2), the information
recording-displaying card is not embossable and has a poor eraseability.

i5 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




The information recording- displaying card disclosed in the knowmmn data is
not studied in view of the enbossing or the inage eraseability involved
with the enbossability. Mreover, no proposal is made in the 5 above known
data for solving the environmental pollution in the scrapping and

di sposal . For bringing about a sufficient enbossability to the information
recordi ng- displaying card, each of the over sheet and the core sheet
const i t uhforgnatien redordirat-dapladagredirdly- Howpvay patprtatodunssid 7 efremi ty of
the .10 over sheet and the core sheet are to have the enbossability~ The

conventietgnall énown ?r odfjct band t he conventionally known data are free
fromth %&}é PREREGION O YPPRSHBEL documents and the |ike, various

proposals are conventionally made in terns of the reversible

t her nosensi t i Frrtheatedit Rgamifle Npd@ht docurhleat 8rdieslsady 4 irbgording however, not
suggested or raised at all in the above patent docunments and the |ike. Not
to nmention,. the ephossabilit of an owver eef of .an inf@rmtian

Fecor di geap e g Biaea Rrodneon AfgedRt s Rarbag dabarrdlmetad sy
securing enbossability in this technical field and inproving the inmage

er asgabiwhich reov@livgdnadiin he aciesHabdriall ¥ r@k6rdiBl thé®Pnicsshésivel N terns
of the enbossability, for exanple, patent docunment 9 14 discloses a heated

e N SRR T e PSS, B ket RN
transfer filmin the field of heating-nelting transfer recording or a
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 pm and 350 pum, 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

image eraseability insufficient and causing environmental pollution in the

13




sublimating transfer recording, instead of the reversible thernosensitive 5
recording. The dye is to be nelted or sublimted by a heat, and then is
received or fixed by the acceptor. | ayer. The proposal in patent docunent 9
uses a special polyester for the card' s base material, and a pol yester
copolynmer is used for the acceptor |layer which copolyner is made by

copol ynerizing a reactive silicone polyner. 10 Wth the above, the

‘ol dabi ldetypmingmbdepbedsabi ity of the heated transfer card is inproved.
As a matter of course however , no description is made of acconplishnent

ety porc AR S AN R G N A

over sheet. 15 By patent docunents and the |like, many proposals are
convent i dutalik hovethedied ihetfiewm offthé kembesrigsibile inhega@senabilitye recordi ng

material. The enbossability is, however not suggested or raised at all in
t he above t ent t he ke. Not to t.ion,,the enbossability
of “an overbakaat BrbEE SRR Fon MaEBTeh A MIPRHTALSF RRIHGHE not

suggested 20 or raised at all. In sum securing the enbossability in this

t echni cadbdviettitbwidddta fiar RHing theenveéRainhén il palliébinl int thel seyappieg W th the
enbossability are 15 new i ssues. (Patent docunent 1) Japanese Patent
gpglglgggiém{ld{_s%logalmen (JP-A) No. 2-188293 (Patent document 2) 5 JP-A No.

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 suggesfed
‘or raised at all. In sum, securing embossability in this technical field and
improving the image eraseability involved with the embossability are new

20  issues.

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

14




(Patent docunent 3) JP-A No. 5-124360 (Patent docunent 4) JP-A No.

6- 210954 10 (Patent docunment 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 (exanple) (Patent docunment 9) JP-A No. 11-240262
(clainms) 20 DI SCLOSURE OF THE INVENTION 16 It is an object of the present

i nvent i QlisdlosdsDMésiRdaRahsfes cabd hating £6 aceliptar tyepldiypdrgdear dcakid i s
excellent in enbossability and displayed i mge eraseability, easy to scrap

and dis d ee fro ausi.n nV| onnent ol lution,.in the
scr appi ﬁ)g’lsarmaﬁ?ﬁgﬂ&osﬁoreﬁpep call o ANE D TRt depi %fti%ﬁ@l@ Bhtion to
provide an inmage processing nethoq and an |nage processor for forn1ng an
i mage anghedpsransferfini fRte H¥ldief K&tn@%n&élﬁh%&@@hsf@ﬁ@'eddiﬂmgqépﬁ mat i on

recordi ng- displaying card each of whi
sublimating transfer recording, instead of the reversible thermosensitive
5 recording. The dye is to be melted or sublimated by a heat, and then is
received or fixed by the acceptor layer.

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.

10  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.

15 By patent documents and the like, many proposals are
conventionally made in terms of the reversible thermosensitive recording
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

20  orraised at all. In sum, securing the embossability in this technical field

and improving the repetition durability involved with the embossability are

15
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made of a reversible thernosensitive recording material that is excellent
in enbossability and di spl ayed-i mage eraseability. It is still another

obj ect of 10 the present invention to provide a nmethod of nmanufacturing the
information recording- displaying card. Hereinafter described are neasures
for acconplishing the above objects. A first aspect of the present

i nvention provides an information 15 recording- displaying card,

. conpri simege issuesr e sheet; and an over sheet bonded to the core sheet,
wherein the over sheet conprises: a support which conprises an anorphous
pol yest er reskﬁaﬁﬂﬁ a r%ﬁgr i bl e thernosensitive recording |ayer disposed

- on the support eversible thernosensitive recording |ayer
conprises: an electron- donating coloring 20 conpound, and an el ectron-
accepti ng condapadesdPateretvepplidtion Lasl-Opear(dPtAVNor Bck83298g | ayer is
capabl e of relatively formng a coloring 17 state and a decolorizing
state, with a ﬂ {fﬁegﬁpe | t least one of the follow ng: a heating
t enper at ur e, é P4t e after a heating. The over sheet is
enbossabl e in an upper portion thereof, functions as an inmage displaying
sect gon, and FEFEANG6Z18B8RH4HW ng condition (A), condition (B) and 5
condition (C: condition (A (the over sheet's upper |limt tenperature for

erasing - 300 over eet's tenperature of a storage elasticity E
(1.0 E + 08)(33Vg16§W IHFnEB(B) 10 mor less of a surface wavi ness WM

and condition (C) 1.0 E + 04 Pa _< (the storage elasticity E of the
reversible  JP-ANo. 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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t hernosensitive over sheet at 180C) <- 5.0 E + 07 Pa. 10 A second aspect of
the present invention according to the first aspect provides that the
tenperature of the storage elasticity E (1.0 E + 08) Pa of the over sheet
is less than 140C. 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 lpriesambiectwdithe prressrddngenton do amyvideeminfolmatibhr st aspect
to the third aspect provides that the support is one of the follow ng: an

amor phou Dol SEep Sp1e s R eI BRCHTEH I oot 80T T 1 1T Bopect of

the present invention according to any one of .the first aspect to the
fourth odigplayedriovagieerastabiliy mmsyitersctay endidisposepapdietret&rhat ween t he
support and the reversible thernosensitive recording |layer. A sixth aspect

par i or Tagers ph N RdAe SE Bl ln & didficknmile BREEroaP S Ib R of the

present invention according to the sixth 5 aspect provides that the resin
fi | mbof antdepabjdceof Liaypreseas iavdrdtiaktesmovide 8n ifdageProb@ssng ARtRbght h
aspect of the present invention according to any one of the sixth aspect

= ool ye b if BhTnBRibe BB kieyiRe ahifd i it erasthfthe TRagg bk Ysmg h aspect
of the present invention according to the fifth aspect
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 m.anufacturing 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




provides that the barrier |ayer conprises, as a main conponent thereof, a
resin which is capable of at |east one of the follow ng: being soluble in
"at least one of an al cohol solvent and water, and being dispersed in at
| east 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 el ectron- donating coloring conpound is a |euco
dye. An sthtvendla dephatiziof stite, pritls andiffereseptinen laasosel ofHeo any one of
the first aspect to the tenth aspect provides that the el ectron- accepting

20 conpound _i.s .a phenol .containing a,strai.ght chapn hydrqocarbgp. A twelfth
aspect oﬁdﬁPWén%'raegg?ﬁm ACBRETHHIE RS @i 998]"‘%51' ﬁ a@ﬁﬁ ac}?eﬁ%ﬂég'w $rst aspect
to the el eventh aspect provides that the core sheet conprises at |east a

t her nopl @gtrisheee embberiblday knippel Poetb A Thetdbf AfurRbida s fasehA fnlfe MM to
5.00 mm A thirteenth aspect of the present invention according to the

twel fth ;.5 aspect ptovid t hat .t he.core sheet.is de of. a materiel which
s subsHEREVARE jedtinnmmd meatt thedbllaring conition dopendibion & adtng 1 he
over ~sheet. A fourteenth aspect of the present invention according to any

one af dondifibn $C):asAaditiond QAX @Re bhef ERestishuRsIadhiPiaNps@Sutd iy t he _
I nformation 1-0 recording- displaying card conprises an information storing

ot 0P RS BB Shb EGSRI BB L1 o
e E + 08) Pa), condition (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 - Asecond 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




followi ng: a section which conprises a nmagnetic 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 conprises
a plurality of a thernoplastic resin sheets between which an IC chip is
enbedded, to thereby formthe information storing section. An seventeenth
aspect of the present invention according to the 20 fourteenth aspect

pr ovi deshetivaentthe soppprisied thdasvdrsible thamaddnsities sedopdingskegi.on whi ch
conprises, as a nmain material therefor, a nmagnetic material. 20 An

i gh h t .ol th ' ' [ f h
Fivst “aspect Coorhg cebud BeBRHeseliabepPho et Chtto the Wl Biveeti on -

recordi ng- displaying card has a mark fornmed through an enmbossing. A
ni net eenirovadeeahit ohe bheripr Eyentis foraed berbonding diregid Blrhhe 5 ei ghteenth
aspect provides that the mark formed through the enbossing is disposed on

the over sheet, A twentieth pect of the present j.nvention.ptovides a
met hod of - madbF AR ATEeGH 0L T et R b AT e P AP R ar o
conprising: heating-pressing a core sheet and an over sheet at a nelting

t enpér ataspecoprov@déesimicthearsal Ahhrofthabaesbl My«raimos tlickasss dogdi ng,
t hereby, the over sheet wth the core sheet. The over sheet conprises:. a

support mhicqsconprises an anor phous pol yester resin, and a reversible
t her noseHBi¥i'6% recording |ayer disposed on the support, wherein the
reversi ble thernosensitive

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 1s 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 acgording 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 1s a phenol containing a straight chain hydrocarbon.

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

19




recording |ayer conprises: an electron- donating col oring conpound, and the
15 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 follow ng: a heating
tenperature, and a cooling rate after a heating. The over sheet is
enbossabl e in an upper portion thereof, functions as an i mage displ ayi ng
sect i on,fizshdspedtt® thiecleteritbl aspmhgrmdds thajntlr(eﬁc)ore chaeli ¢ampriéd) atind
condltlon (O©: condition (A) (the over sheet's upper limt tenperature for

(1. 0° geasepemdiRaRFbeiR1RERy Bagie § FRRERAMISs tanl PERLINRGR ccs "

and condition (C) 1.0 E + 02 Pa:!~ (the storage elasticity E of the
rever si ltioed.0Benmnsensi ti ve over sheet at 180'C) 5.0 E + 07 Pa. 5 A
twenty-first aspect of the present invention according to the twentieth

aspect provide e heati ressing i s carried,.out 0: or |ess,
for bonding t r@t%l\;gerenitﬁéagp e‘%l 98‘8% yoLion %C?E\‘Bﬂgfogbﬁ é lggpect of

t he present invention provides an over sheet, conprising: a support which
conpbi sesspant provigéotisatpdieyest aheeictsi made b aandtaaialevieichiibl e

t hernosensitive. recording |ayer disposed on the support, wherein the

rever5|bl her sen3|t|v reco ri ses | ect ron-

Gonat | ne et SERsbm o b RRtnAdPE BIF SrE ST pbr R Ba BR AT “The
reversible thernDsensltlve recording |layer is capable of relatively
forn1rm)she@olor|ng state and a decolorizing state, with a difference in at

| east

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




15 one of the following: a heating tenperature, and a cooling rate after a
heating. The over sheet is enbossable in an upper portion thereof,
functions as an i nage displaying section, and neets the follow ng condition
W condition (B) and condition (0: condition (A) (the over sheet's upper
limt tenperature for erasing - 30'C) > (the over sheet' s tenperature of a
20 storage elasticity E (1.0 E + 08) Pa), condition (B) 10 ~tmor |less of a
surface wavi Hussightkentindspashof the pré@nt interfion 2cdding-td Al oat @fage
“elasticity Nof 22 the reversible thernpsensitive over sheet at 18000:5 5.0
E + 07 Ry, r f .t resent..invention provides an inage
processi ng‘g3 ﬁsrriés%%gEgtcég%reﬁsselqﬁggee%lggﬁsﬁ a}g) Oﬁ?(f ctéla%ft?l AR TR spl ayi ng
section of an information recording- displaying card; and carrying out

t her eby recardihgalisplaymgpéandiead alrhavk foymedi fploaghm embbssige, and erasing
the image. The inf or mation recording-di splaying card, conprises: a core
sheet; an overy n onded.to.i he cor sheet V\/ner in iqh@}over sheet
conprises: a supporfae ?%9088%}?? EE%SB 1%%‘}%%35"05 ©resin, and a
reversi ble thernosensitive recording |ayer disposed on the support, wherein
the 30 reaghtesnthaspbetr prvides thatghe aaarkiiforgnddastabughitheichesossiiz & | ectron-
donati ng coI oring conpound, and an el ectron-accepting conpound. The
reversi bl.e sensiti.ve . recording |layer is capable of relatively
forming SE%Sfe ‘?Iﬂ@’ ¥ ¥e%fiy a decolorizing state, with a difference in at
| east one of the following: a heating tenperature, and a cooling rate after
a heating. TheA twbntieth aspetivofithe prbess dhvention phovidpeh Mmefiddosr t her eof
functions as an i nmage

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
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di spl ayi ng section, and neets the follow ng condition (A), condition (B)
and condition (O : condition (A (the over sheet's upper |imt tenperature
for erasing - 30'C) > (the over sheet's tenperature of a storage
elasticity VLO E + 08) Pa), condition (B) 10 ~txn or |less of a surface
wavi ness WCM and 20 condition (C) 1.0 E + 02 Pa:5 (the storage elasticity
Fof the reversible thernosensitive over sheet at 180'0:!~ 5.0 E + 07 Pa.
23 A t waeimpeiratuterofas pochgo blashieityrB{e it Ei+n0&8nPa) roaditiom{B)gla pnt e
twenty-third aspect provides that a thermal head is used for the displaying

of the iymage, A twenty-fift ect ;of the trl ti according to
The 5 RRRoYR PHHARE siness Paoaebd thatE GF PR E e SBbE and
ceramic heater is used for the erasing of the imge. A twenty-sixth aspect
of the pteraRtelasticity B of tecrevdirsipld thamyoseneitbfe otdreshesent U80NCY d aspect
to the twenty-fifth aspect provides that the thermal head is used for the
di spl ayiagﬁngﬁﬁe erasing of the inmage, and an over 10 witing is carried
out by t Faki 8 of the imge and a displaying of a new image. A
twenty-seventh aspect of the present invention provides an inmage

procgssor, comtwshiigiirétiadpeassl thiep@sehhnvediticdinhdrgrdiay donshge di spl ayi ng
unit for displaying an inmage to an information recordi ng- displaying card;

O o TS S E e R o PR e R ot
i nformation recording- displaying card conprises: a core sheet; an over
sheet bajidieds,!for bonding the 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 for 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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the core sheet, wherein the over sheet conprises: a support which conprises
an anor phous pol yester resin, and a reversible thernosensitive recording 20
| ayer di sposed on the support, wherein the reversible thernosensitive
recording |ayer conprises: an electron- donating coloring conpound, and an
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, thetreversiblefibeemoeenditit dveasheongt 1800 e 50/ B evdnPa, a heating
tenperature, and a cooling rate after a heating. The over sheet is

enbossabl e in ap upper, .5.portio her eof , .funct.i ons an image displ aying
Section,  and HLBYERBREhiF BEPeRtH she GaraHt RVEATOR ABRTES G HESEeand
condition (C: condition (A) (the over sheet's upper limt tenperature for

er asi ng proc&@g mdthbé, @eprishigehestingePerfatdoLa®imags desslagiml asticity E
(1.0 E + 08) Pa), condition (B) 10 mor |ess of a surface wavi ness WCM
and conditj.on ((C) .1,0 E + 02 Pa,. < (fthe 10 storage, elasticity E of the
feversi begtipR of AodBiuTatien B%F@Fd%é’ﬁpgw%@@yi@fd eargEng Py thgreby
twenty-eighth aspect of the present invention according to the

t wensy - savieastosobite PllIowiAgSdikpRlyihS aniifBeR, dhdR¥raYinddhdintades a ther mal
head. 15 A twenty-ninth aspect of the present invention according to the
twenty-sgventh aspect proyides that the inmage erasing unit is one of a

"t her nal sﬁé%%}ltgh@agloeéfﬁa%dénﬁ@sﬁréﬁwm%ﬂa PRSPRISEY| OfprershsrmaNeReT

. 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

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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20 FIG 1A and FIG 1B explain a nmethod of form ng an information
recordi ng card according to an enbodi nent under the present invention, in
25 which FIG 1A is a cross sectional view of a state before

heati ng-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 col oring
property and & tieewiyefourthngspsctpdithy poésent inesetion blceordieg toslensi ti ve
recordi ng nmedi um under the present invention, FIG 3 is a cross sect i onal

of *manuf AT (Rl et Eradanrent 2 (PERaLhG oo GR LR RAR g

recor di ng- d| spl aying card under the present 10 invention. FlI G 4 is a
cross sefdtthednalagei ew of a state of the ICcard in FIG 3, after the

heat i ng- pressi ng and a subsequent enbossi ng. BEST MODE FOR CARRYI NG QUT THE
| NVENTI ON 1-5 T sol v @bthe abo |ssue he present i s studied

repeatedly an? %‘?t ﬁ asgﬁat ths RreShRBIYGRtIon 255AE lrnlg[}f)et n i nformation

recordi ng- displaying card, mainly, the over sheet which is a reversible

t her gos ety whirdeasyedt peovideethad ond blis tEShADheHd Whilh ddranic esent
invention. 20 The above main focus on the over sheet is due to its

recor di materl a sp c property of "reversible

t her nos ter 18 ltl§;e fomﬁllg e$asing o t e 1ma

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 1mage 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 support, wherein the reversible thermosensitive

recording layer comprises: an electron-donating coloring compound, and an
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specific description thereof is to be nade bel ow. The above speci al
property of the over sheet may be influenced by a thermal energy or a
mechani cal energy which may 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
come up elettmontacceytins emmponudnt The revemieledheemibbensitiov eepndind! e

- shortcom ng. The above information recording- displaying card under the

i ol ayi ASCL BRI B lS B RE S Bolrhe it PR SBsi@PestRing” on
t he over sheet through the enbossing. Moreover, the above infornmation

r ecor di ngithi s gifference naatileashdae of ke folbseimis: krheaninotentperalbers whjdect ed to
anot her enbossing after the inmage is displayed on the inmage displaying
section._Theg.infaqr ion, recordi pg- di splayin rd der the present 15

i nvent i o%c%oﬁmﬁ {é{gga%%e&' acB?%“Eﬁ‘ee?,geé’ﬁ’ eﬁgh?é]ts]ﬁ%@gg%‘?@tgge That YBPEY sheet and
the over sheet are bonded with each other. The over sheet conprises a
supp6rt pabidnatheess] finidtirishey 10 seage disdayegodadtion, hafehestsghesed on t he
support, where the support conprises an anorphous polyester resin while

the revepsible thernoseRsitiye r rdi,ng l.ayer ,cQnpri.ses ectron-
donat | ndoJamaRs BRTRC Aot tahdBlnd Bearih (CEBRip BREhea. The
reversible thernosensitive recording |ayer is capable of relatively

f or m ng dveeaheet®gppdr Hhdt temporatude t6 rasmig 3Pa) 8 (thd bvér shidcbgr ence in
at |east one of the .following: i) a heating tenperature and ii) a cooling

f h i ng.
rate a tt%&paeraggxté MY storage elasticity B’ (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 K’ 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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Moreover, the over sheet functions as an image di splaying 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),
"LO E + 08" denotes 'TO X108,pp 'TO E + 02" denotes 'TO x 102," and "5.0 E
+ 07" dembichSFI(h. TA 18 ¢éréssGentibhabiee”)f 4 otegte b@lﬁﬁ@th@th@preésiﬂg' the
tenperature for erasing 10 inmage - 30T) > (over sheet's terrperature of

Surf 29¢ G Rated Yool tue cad Argpt ik toaRe prybquifids thdes Thengpsi © °

el asticity Eof reversible thernpsensitive over sheet at 180*0 !5 5.0 E +
07 Pa. ZXLhvkietienhnahd &1GdaBcisibebss sedthenzlongwtofanstasy afteheheondi tion (B) and
the condition (C) which are, in conbination, to be net by the over sheet
of the |nfornat|on recor di ng- di spl ayi ng card whi ch over sheet is bonded
with t hdCatRERISSIE - under the present invention. Condition (A (over
sheef s upper limt terrperature for erasing 20 image - 30'C) > (over

sheet' s t enperfIGHEsifws h @bRGEnLhRSIcr b aud‘éL&cﬁlohﬁﬁgﬁabeﬁg’r dgendi tion (B)
10 ~tmor |ess of surface wavi ness WCM Condition O 1.0 + 02 Pa: E~

(storage elastjc reversible the m)sen itive over sheet .at 180' C):
0 E S ey ePab et B RGN o (RSO S0 MOHIBB: Sk ok PIASRE Gt ur e {br

er asi ng
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 invention.
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
i5 To solve the above issue, the present inventors studied repeatedly an
over sheet and a core sheet which constitute an information
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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5 imge - 300C) > (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
reversi ble thernosensitive recording material containing the |euco dye
(el ectron-donati ng col ori ng conpound) and the devel opi ng agent 10

(el ectron- accepting conpound) under the present invention defines, in

gener al , spanifindesceiptionntigeeef iasb g meadpdebivir eThaapeve @ﬂmin&hﬁfo@feﬁlrye t he
upper limt tenperature for erasing | mage is, in general, attributable to a

mel ting t of $he devel opi nt ai edlnthe reversible
AR e N KR T R
condi tion (A) denotes that the (over sheet S upper limt tenperature for

er asi ng énmge whidh'ay beraadeadlin @ diep 6Dheatifgiprebdng Ve tinitihe ehe S
terrper ature of stor age el asticity VLO E + 08) Pa). Especially, the over

sheet's tenp stor eeI LO E 8),Pa |s .preferably
oss t naivel pheet M Hie EBarrehtt & stemt mg%%g@ﬁaéhu? AREBRE ¢ on ()
t he above stable |mage eraseabl I|ty is considered to be attributable to an

| mpr gvedmeighesithibehygem Anhgatispla@idgiinkbtion of fhésngty! eyl head) and
the over sheet's surface. The "over sheet’ s upper limt tenperature for

erasi ng na asj.cal | be determ ned b | ti ng point of a
devel opi‘#‘gfrg"b%‘i’to%lpsg S't}é‘?/BF et Anyertors) s Brexe ‘?1'@9{IE B¢ EP1g | up Wedstheenent
thereof may be carried out in the follow ng steps: contacting the over
sheet W piesantiveRltRinctodivel&fihe theabdvé pBidbRUSHBiMingt Or m ng thereby a

saturated col oring inmage, pressing
The above information recording-displaying card under the present
invention may not be decreased in its 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 thermoeensitive 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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t hereafter by neans of a heat slope tester HG 100 (rmade by TOYO SEI Kl
KOGYO CO., LTD.), nore specifically, pressing heat plates (5C stepw se
tenperatures) to the over sheet under a pressure of 1 Kgflcmfor 1 second.
10 Wth this, an erasable upper limt tenperature can be obtai ned. The
"tenperature of storage elasticity E (1.0 E + 08) Pa" may be cal cul ated
in the followi ng steps: carrying out a tensile test with

" Vi scosistyteEhnd ti ddcplorBpeg statesyvih'a difftrehye i\ AMEESt 8Rb SAKWSHO,  neasuri ng
tenperature di spersion of a dynam c viscosity- elasticity in a 15 range of

t enper at - 10 to 200C (3C st i se tenperatures), at..a frequency
of o B0SwHET A AR e ie, BhERY S GoliRERE e Wi per it em
The tenperature was obtai ned when the storage elasticity E reached 1.0 E
+ 08. Thdotenvesrtiiewvershest furmgimnsl ssan tnbge dislaythgisettiof)arfmveys

i nfluence the durability of the repeatedly-used information 20

recordi ng-di spl ayin rd,..and is..pr rred tq.be atjvely high,

especi a%%@g‘&%% 3%}@%8&%6%@8?35% GopALen E@n Jg‘?g’ﬁéﬁ y. 30 The
tenperature of storage elasticity E (1.0 E + 08) Pa less than 80C may

causé a Hawigg emlbidssability onetheraver phest, ithg infoemaitl ontacordinghlibplaydhg
practically preferable. The anorphous pol yester resin used as the support

constituti the .5 over sheet .under the present. i.nventio be obt ai ned
byt or GrAAREE tha sResnBTeRE R dnoebeRRR R RIS " droheBlgFeRS aci d
component with diol. conponent). The above support made of the above
anmor phousnddliyie $Ax con@itich (Radnd opdidivionf (Dxf L0 IE +Hsmienohastics x108,”

“1.0 E + 02” denotes “1.0 x 10%,” and “5.0 E + 07” denotes “5.0 x107.”

Condition (A) (over sheet’s upper limit temperature for erasing

10  image — 30°C) > (over sheet’s temperature of 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 < (storage elasticity E’ of reversible

thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

15 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
information recording-displaying card which over sheet is bonded with the

-core sheet, under the present invention.
Condition (A) (over sheet’s upper limit temperature for erasing
20 image — 30°C) > (over sheet’s temperature of storage elasticity E’ (1.0 E + 08)

Pa)
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Applying a heat to the surface of the over head by neans of the 10 thernal
head as an erasi ng-heating unit may inprove flexibility of the over head,
t hus bettering adhesion of the over sheet to the thermal head. As a
result, the image eraseability can be inproved. The above flexibility is

| argely influenced by the support. In this case, however, the flexibly of
the support may not necessarily determne the entire flexibility of the

over she@tndition®B) condi t 10N By lésofisuafadeesaviakesa VEOM ace wavi ness WCM
is necessary for the information recording- displaying card under the

et orfoRTR T, i i by BT KR e HGUE S b Y R er shoot

~under the present 20 invention which sheet is provided with the reversible
t her nos aiteiririo¥ensitie@ver BHebityic1 SGTCHNB.0SWRPOT Pamay cause a | arge influence
on the image 31 eraseability, image visibility, and the like. Therefore,

t he surface ness referred to snmooth a ossi. bl e,
speci fically, fﬂn%ﬁ\é% g?‘Perl %’?&gs REPer M%ﬁ@m? 3 ’E’é{?ssén%n

i nsufficient adhesi on between the over sheet and the heating unit, thereby

decr gasiingagehe 30rEDS (Biap@alItd bﬂ’stoﬁa% aldistigitly & del0eE iHopgit B4h i si bility and
appear ance. The surface wavi ness WCM her ei nabove signifies a maxi mumfilter

“wavi ness. Speci fi y in a section ex LN ta dardlenth
(measur SireRbs g b BlormatiaoRearding; o laaneset uh Fethe PReSEREf ace
wavi ness WCM denotes a gap between two lines (parallel to an average |ine)
invention to secure an excellent 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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10 interposing therebetween the above extracted section. The value of the
surface wavi ness WCM under the present invention denotes a neasurenment by
a surface roughness neasuring apparatus nmade by TOKYO SEI M TSU. The above
surface waviness is largely influenced by i) material for the support, ii)
t hi ckness of the support, iii) conditions for manufacturing the 15 over
sheet, and the |like. When the anorphous polyester is used as the support of

" the overumsihéamichuadlerthtimaphesdnind bheotvéosheedis\wurfacet 100' C or nore after

coating the thernosensitive recording |ayer on the support nmay be a cause
for deformatiof. Moreoyer,, the s t _usi t he anor phous ,pol yester film
whi ch has hi gﬁﬂéeololYBir ISK'F?/tpSi PR ﬁgﬁﬁ%yer@ggﬁ gge%ra\mrfaﬂ%%e 7880l ution for
form ng the thernosensitive recording |ayer (nanmely, solutions using

sol vent issidalBsbd/Hiteriihuéhe,a aidhihg aotihttéfa ddvdoplgt 4@ntdifef uran) 32 and
the like which are used generally), thus deform ng the support and

roughi ng t he .surface of t.he support., ich is not preferable. The_ condition
(O 1. 0 TevergBlesheemasrpsitive, réarlasvt&&%#wew%tthgreqf S bF ipeod
t hernosensiti ve over sheet at 1800C) :!~ 5.0 E + 07 Pa is necessary 5 for

t he gvermghiaahedoN6wing bieps: éditabtihgtiBbYONshaRGFRhROhothlaRt 8y 180 ard
under the present invention to secure an excellent enmbossability. As

descri bed above, in the der.n society, it is practjcally indispensable
t hat t heng pddpid aaﬁaszhmg?q;ggngé%ﬁaee@%a S?‘h‘é“ﬂ‘“?‘i E0'Q AR PYRPFRE" enboss
mar ki ng" whi ch can be formed by enbossing. 10 The over sheet, the core

sheet anghek&eefténb @irisT o B dbpd tedtes PIEN00dntA by WHYD SBE unity of

the two sheets) may influence
KOGYO CO., L'TD.), more specifically, pressing heat plates (5°C stepwise
temperatures) to the over sheet under a pressure of 1 Kgffem for 1 second.
10  With this, an erasable upper limit temperature can be obtained.

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

15 range of temperature from -100°C to 200°C (8°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 respective enbossabilities thereof The over sheet which is required to
bring about a sufficient imge-displaying function and to inpart the
enbossability is especially inportant under the present invention. Thereby,
15 the over sheet is especially studied under the present invention and
condi ti ons thereof have been determ ned. Wether or not enbossabl e depends
on "softness” in the machining tenperature range of the over sheet. Under
the present i Rhentdmperathee ofstovigmeksticity BXpi0eE sedS)ba ides thinor age

el asticity Rof the over sheet. More 20 specifically, it is necessary to use

160+ C. Wbt v RYCAR raEs SRS SR ShblafDnenafaly seliep B 6 oo

advant ageously. Enbossing with the storage elasticity E nore than 5.0 E +
07 Pa atpratgodllymyefeaakle. | ayer-to-1ayer peeling attributable to braking of
the over sheet itself, or cause warp to the finished card. 5 Enbossing

with the storage elasticity £ less than 1.0 .E + 02 Pa at . 180C jmy cause
i ng. fai | ur o ePRRhF Howseief rgein Ao 4t i P WP Ort RGP G iR 1 on . n
the formng process thereof, which is not preferable. As described

af t eswaraherdihepbandgr thédpreseat ihegteioromaynie shipned bypfpr eRemple,need of
attention, since material, thickness and the |like of the barrier 10 |ayer

foveroi i EralEeRtERER 1o I Shatie Gpboselt RER - e il oy
cal cul ated according to its specific nmethod. |In many cases, the enbossing
i s carrieinmder). TIBO&beve sapport Wdde of the above amorphous polyester resin
can improve flexibility when heated.
Applying a heat 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 image 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 um 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 thermosensitive

recording layer on the support may cause a large influence on the image
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this, the over sheet is preferred to have softness to a certain extent at
180C 15 tinme point. After studying, the present inventors have found that
the over sheet having the storage elasticity E of 5.0 E + 07 Pa or |ess
at 180Cis sufficiently enbossable. The over sheet under the present
invention is a reversible thernosensitive recording material which has at

| east a reversible 2 0 thernosensitive recording |ayer on the support. The
rever si irastdisiity Sangictvivibiliae andithg lilay dhecoforai the sairfaleevtvimesdonat i ng
coloring 34 conpound and an el ectron- accepting conpound and can rel atively

forma r.in tate, and a decolorizing.state,. Ww.th . a difference in at
| east on@‘6 18 & eFB?fERAF%B?’ Smooghﬁ'éé’ﬂs 1. spssifice, P”ealécﬁﬂi M0% 00l i ng
rate after the heating. The material constituting the reversible

t her nos dess.tMuee tlenotdiung mdy bRy a@ gk adbebh Baweehthe ovlaen
necessary, such as a protective layer on the reversible thernosensitive

recordi nq | ayer, can be. acco I shed py the nown reversible
! her nos et 558 tH G R Hheraby dalraasuns (he TRaBe FrEAo Vet ai | i s the
support of the over sheet since the support is the nost influential in the

enbogsabehiing endetehiRratsdodsiiliey asgabpkhtandsander the present invention.
O her technical points are to be followed thereafter. In view of the

and heat T us, H1E BSaeE WERBIG0AN COR derelhebRvE A Bre o ERERIm RBtat or 1 8]
for the support of the over sheet under the present 15 invention is a resin
conposi twakinees! ShdtifichlR iR BNeRIoH Sxbri YR £tdRBird length
(measurement length 5.0'mm) from a filter waviness curve, the surface
waviness WCM denotes a gap between two lines (parallel to 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 roughness measuring apparatus made by TOKYO SEIMITSU.
The above surface waviness is largely inﬂﬁenced by 1) 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
éupport 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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Specifically, the resin conposition includes i) a single type of anmorphous
pol yester resin conposition, ii) a polymer alloy resin conposition of a
plurality of anorphous polyester resins, iii) a polynmer alloy resin
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

i nvention 35 nmay be obtalned by dehydrated -condensed body (aromatic

di car boxarid thealikel wluohmeused\genhrailﬁl tlefvemting thé sepyert,artdhe anmor phous
pol yester resin hereinabove is free frontfallures such as whitening (by

|1 f usi d the d i |
heat i ng- SOERITE Hap SBTaETRPHE SGerlAgbid R RF SRR et ur i ng t he car de.

Mor eover, concept of the anorphous polyester resin under the present
i nvention ext &is smldition{€) QdeE + badn béthHengtoraye olkticity & of thst al
property, PBT (polybutyl ene terephthalate) before a crystallizing

21 d ComBBRENPIS o iAoMY CLoNEr AAP Ak DY) 1 60 Ere0 BB pRSGEFaF oot er

resin typically include terephthalic: acid, isophthalic: acid, naphthal ene

di casboxXfik ithe aeéishectndnttituting ehe Ghfoemaitin. reoidiht-dbplaeng gabht hal i c
acid may be substituted w th ot her dicarboxylic aci d. Exanpl es of the
ot her dica lic acjds include oxalic aci nic, .15 acid, succinic

acid, adf "df iRyeseni-inyeption fo pecurs,an exc %t elﬂ ORI aci d,

|sophthaI|c aci d, naphthal ene di carboxylic acid, diphenyl ther
di carboxylic ﬁ@d@barﬂm@%d@@nﬁpﬂm awddrnaaﬁetmtislﬂ@gctﬂaﬂyabove ot her

di carboxylic acids
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 embossabilities 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 I’ 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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may be used alone or in conbination of two or nore. Moreover, the anount

of the other dicarboxylic acid to be substituted may be properly sel ected.
20 Preferabl e exanples of the diol component becoming the raw material for
t he anor phous pol yester resin typically include ethylene glycol, 36

di et hyl ene glycol, triethylene glycol, cycl ohexane di nethanol, and the
like. Apart of the ethylene glycol nay be substituted with the other diol
conponerthe daxbogshes adtahtageotidlgr di ol conponents include propyl ene gl ycol

5 trinmethyl ene glycol, tetranethylene egcoI hexanet hyl ene gl ycol,

ooy OBl SRR e kR e AT BT Br b Kahs b B o

glycol, and the 1like. The other diol conponents descri bed above nay be

used al ai8H°Grmag caliBe toydrttodayenpedlinpatiribuibty tdbra8ougof thoeverount of
the other diols to be substituted may be properly selected. O the
anor pho rese i nvention, the polyethylene

L d
t er epht lf%eggéysgﬁlr %‘aélgisf’l‘g%@/ug%ﬁbeeﬁ G]rFaG' “the terephthalic acid with the

et hyl ene glycol is preferable in view of cost. As described 15 above,

howeger, use @EmbbesiagRakl tké swrlag@sau@gticﬁ%nEale@é fgah 1.0 ECAORB®WAE C acid
conponent other than the terepht halic acid and/or ii) diol conponent other

the  pr osThE RRTGRLAD ARG SER By (e Bint Sorohynse ERBORPBHERE EAB ude. t he one
made of a
configuration 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 K’ 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 ﬁreferred 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 K’ of 5.0 E + 07 Pa or less at 180°C is
sufficiently embossable.
The over sheet under the present invention is 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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20 pol ycondensation of. 0 a dicarboxylic acid conmponent (60 nol % or nore
part is terephthalic acid, and the remaining part is substituted with

ot her 37 dicarboxylic acid conponent) and ii) a diol conmponent (60 nol % or
nore part is ethylene glycol, and the remaining part is substituted with
ot her diol conponent). Mreover, the aromatic pol yester resin usabl e under
the present 5 invention may be a m xture of pol yethyl ene terephthal ate and

t he abowemmpopa yneanpdésteshecceiisreg obmpbendepal sarerelptivglysfoem as, however,
in need of careful ness since selection, content and the |li ke of the

copol ynerkzatio conponent,s_.nay_ occasi gnal | reatl ange sh 's gl ass
transi tic(?%on?%ﬁgae}—’?aﬁrﬁ% gﬁ(&}opéjr%q ?t@%%’l‘gg i AffpTenee ]r%af éqsgggg ng%‘? he above
m xture, the aromatic polyester resin that is substantially anmorphous is
pr ef er r ddllawimg:[i} aflaasiig/tensperatopohnden a @olingsiate aftalithb heasing. i S
prepared by substituting about 30 nol % of ethylene glycol (of

| yet hyl ht hal at ith 1.4- I di net.h |, I
it cof i nel udifgasae cotetiiilig e EXGHIAR CRERIOCALE1 108 Phe BBy oar bonat o

resin in the polyner alloy resin conposition of the above polyester resin

and the lpgbyandfornairg sideirlaget(Onsiheel Nedisgaii E8ch apal proes@ivealuyeg
carbonate bonding (-CO-O) for a main chain thereof. Exanples of the

ot A et PR RIMRIEL S ob BRIy s (1 "
pol ymeri zation, transesterification, a pyridine nethod and the like, ii)
pol yest eencvni Rovaristblekhatmeskyticopedoribid aattbanl.of bi sphenol A and
Hereinafter described in detail is the support of the over sheet since
the support is the most infiuential in the embossability and the image
10  eraseability under the present invention. Other technical points are to be
fpllowed thereafter.
In view of the embossability and the image eraseability as well as
unification (adhesion and heat fusibility) of the over sheet 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 i) 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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38 dicarboxylic acid derivative (for exanple, terephthalic acid (or

I sophtthalic acid) dichloride and the like), and iii) one obtained by

pol ymeri zati on of bisphenol A derivative (for exanple, tetranethyl

bi sphenol A and the like). Having the required function as support, the
support of the over 5 sheet under the present invention is not limted to
a single-layer film in other words, a nultilayer body (two or nore

| ayers) mapdtei dhingedoby debydiadoad-copdeysst kody GaomHtid dicartsbxylicearcid ype of
filmis allowed. For exanple, such a nultilayer structure is allowed as has
1) an i first si r. the r,eversible thernosensitive
ecor di Ry RSB Pty MBraguds. Ui SEiehfy BrlyERpatosin

heati ng-pres sing (fusion) with the core sheet. In this structure, the
resin cdmeinalidveds tfive fromefailuaye suils apvdiiesnieg (by erpetalization)f i ng
tenperature lower than that of the resin constituting the inner layer, so

as to effective hec ds h resista t hout. . l.0osing | ow
temerat%éqméﬁbﬁa% 8%'11%%?]&]1 § practt %Eﬁﬁpgqgﬁgphgﬂ@gt havi ng
the outer |ayer made of poI yester resin and the inner |ayer made of

pol yger sichoys pessimeefingdos fér wanufactoriotle: odyesMyredas] Borddept of
pol ycarbonate resin) may bring about heat resistance, satisfy heat

fusibill wi th .t he cqre sheet. e excel ] ent ssabl ity. 20
Mor eovert s"HBH Ig‘%p%‘ﬁ??“?? F’?ﬁlﬁdy‘(geéﬂg‘féﬁ'eﬁ%n t veR W&c%@%%we Y contains
addltlves such as colorant, lubricant, filler, inpact inprover and the 39
includes those having low molecular crystal property, PBT (polybutylene
terephthalate) before a crystallizing treatment, and the like.
Preferable examples 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. Otherwise, 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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| i ke. The support film especially, blended with i) a plate-shaped filler
such as tale, and ii) a tensile -strength reducing pol yner such as

pol ybutyl ene terephthalate can be preferably used for inproving
enbossability. Thickness of the support constituting the over sheet depends
on 5 thickness of the information recording- displaying card to be

manuf actured, in general, however, preferably in a range from50 ~tmto
200 Pt mdiathylene glycpl,dirmthplenei giyeolr ayelsh dxame dimdthembl ahdGhi like.

Herei nafter described is the core sheet used under the present invention.
10 The cpre shesat ed under the present..ipvention is,defj.ned as the one
for forf R&rfﬂgﬁ}en%il?ﬂ%q glgrc?lelggy enﬁl%shtggqu‘;ﬁ%a'bea?t&’eﬂﬁl ondi ng the over
sheet to the surface of the core sheet into a unity. Odinarily, the core
sheet Iionspaped. i nto a rectangular plate, and is made of resin. The core
sheet may be, when necessary, of nultilayer structure. is The core sheet
may encapsul atg an jnfaormatipon storing secfion magneti ¢, i nf ormati on
storing secti OEﬁX%?ieﬁé)%ﬁgﬁd’égelf IOEFO%’%G@GH@ CH“Q P"s%%%e Bwerh sheet
while an information storing section which is an IC chip, an antenna coil
and the drilethydyndglyvel,adtratm@&hgdimd gliyosidherametylelie doh, distigdéne or nmay
be sandw ched between a plurality of resin sheets. 20 The core sheet having
t he i-nformation staring section,dj sposed.in the, .above nners may be

conpl i cHEEPlaRAOR éf? ggfcpgg)g:lyaggyiggg g&?"ld?s‘%‘@@ﬂ&x@% Bler‘fgﬁﬂ%]t’i c tape and
the like or for positioning the 1C chip and the |ike. However, to the

above opdyaddiaSentabeytheitet trimerlylsle edutibegyolyalRyeht @MU and the

like.
The other diol components described above may 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 amorphous 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) dicl conﬁponent 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

is terephthalic acid, and the remaining part is substituted with other
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which is used for the information recording card free fromthe inmge

di spl ayi ng section. 5. The core sheet under the present invention is
preferred to have thickness in a range from 100 4mto 800 ~Lm nore
preferably in a range from 200 ~tmto 600 ~tm The material for the core
sheet under the present invention is preferred to be thernoplastic resin
that is deformable by heating-pressing 1 C) and shaped substantially into
a sheet .dicarhoxylinpeid eorhpboent) hedadr £ diflestnponeha (@0 fritd bt intoreWatrh t he
support filmof the over sheet by the heating-pressing. For obtaining high

adhesion t o, the oyer ;she the care sheet jis.preferred to use a resin of
t he sanels(eggﬁ%ﬁlﬁ)g\iY%eaﬁ‘ghf‘%5?m8'fn1plgé’acﬁé§ Suiéﬂ% teétw 1pﬁgglgerl ‘#‘O-ts sur f ace
| ayer section contacting the over sheet. 15 Exanpl es of the above sane

( common)congsorrerithcl ude anor phous pol yester resin, polycarbonate resin, and
the like. Preferable exanples of the thernoplastic resins include anorphous

pol yester resi ol ycar bonate.resin,, and .an allo of pol ycarbonate resin
and anor phousﬁBBchVQéttZ‘F qrgg:}a%c_ pcﬂggsqelr FPtidusable ﬁ@ﬁ%fﬁ‘%?%@%ﬁér al - pur pose
20 resins such as polyolefine resin, crystal polyester resin, acrylic

resi g, ABSentiefimay & o Bskturef paBathgRbletetdtithadatd difibthd ¥owr € al so
usabl e. 41 An engineering plastic having a good heat resistance nay al so be

used as the,core eet material, Exanples of the engineering plastics

i ncl ude ‘i%’l‘)})ﬁﬂ%?é@ﬁ‘ét%ul Sﬁé’?tb%wlé‘ﬁg’@ﬁrrﬁ >StEp 1y newgaer, 3BIneedider et her

ketone, and the like. Filnms or sheets having, as main conponent thereof,
carefulness since selection, content and the like of the copolymerization

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-0-) 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, ii) polyester carbonate obtained by copolymerization of bisphenol A and
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5 the above material (s) (one type, or two or nore types) can be preferably
used. Not limted to the adhesion, for bringing about a plurality of
functions such as heat resistance and the like, the core sheet is preferred
to be of a nmultilayer structure (two layers or nore). In this case, the
core sheet having two or nore |layers can be prepared in advance, foll owed
by 10 pressing by overlapping with the over sheet. In this case, otherw se,
a pl ur alicasboaflit heiddepaatide (for exshpde stecaphthalioweid fopsdphilidlid he over
sheet in heating-pressing for fusion. Exanples of form ng three-|ayer core

sheet may..inel yude. t he | o\ i :yand i) 19, 1. anorphqus | yester
resin, gCIQS@Vggqrb%%%?é%%@g@gﬂ#di@.Onf5°b§%’r8}e&)’|%30%ﬁvgﬁ e Bﬁsi n; and ii)
1. anorphous polyester resin, 2. alloy of polycarbonate resin and

anor phousisphéysst derivetive (foarsamplanetphasthyl pdsplesiot A 4edthe likBe above

anor phous pol yester of the outer |layer can bring about a |owtenperature
adhesi on, the @bave 'ntermedi&te {.a%er, t hat ig, the p ﬁﬁarbonate resin
or the alloy J1AYRE thSTwaHEETHREHPR S FURRAT (1BE SHPRAT PHEGOVEBI yest er
resin can bring about heat residence. Hereinabove, the anorphous pol yester

resi 8 f awheeb@andet ¢he baysmt4nventich tglast limitstbtdoh elifzlpdhy@stilen, iesi n al one
or ii) an alloy product having anorphous polyester resin as a min

ol yoar BUHEF 87 81 b B, by WA B 416y PR GeRHa PR G BBIEBPBDNat o
resin as a main conponent thereof. 5 Depending on the object, thickness of
t he out gsolbéuter rédid filbeahdloeha®elipdt 6f film is allowed.
For example, such a multilayer structure is allowed as has i) 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
mner 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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| ayer can be arbitrarily determ ned. The core sheet is preferred to be any
one of being transparent, sem -transparent and opaque, otherw se, nay be
white or colored chromatic. Depending on the application, the core sheet
may be properly designed. 10 For naking a sem -transparent filmand an
opaque film an inorganic pignent or an organic pignent may be bl ended
wth the resin of the core sheet. For nmaking a transparent film a certain
anount dikei Jieatuppyrtfém, Hspadatlyaslehdad wash ihe platarndpaedfiies suchot
damaged. In the core sheet, various additives other than the above pignments

15 may b ndeg. . 5 sticizer.. charge preuwenting,aqgent, and the

li ke: Segé}ﬁr" na:ﬁg]&g'{lﬁze g%‘?é‘gj%lhé%‘fu‘il%g&’@%&?f%‘ac 8® Bgﬂ@ﬁ%}’%&eed to
enbossing and the |ike for degassing in a joining. Under the present

i nvent i derepihaletehadsheprefarablgatsedifogimpeoviagpepthidssabilithe over sheet, and
manuf acturing the filmof the core sheet are 20 not specifically limted,
and t herefore 4hose co nt i onal kngwn. C be used. .43 Fpor formng the
support (of th lsgﬂ?sss@e@?)sué’ﬁ’ar{ %@Sﬁﬁpmn@oa%etcfy@r@%fe%t d%ﬁ’?éﬁfs)oréach of which
is of a single-layer structure, the resin conposition is to be subjected

to an exthicsiess ofithé infofination rdeofdihgrdisplayife csrtbfobd n{afufbbrired@yer sheet)
and the film (of the core sheet) at |least one of which is of a 5 nultilayer

structure; i) t resin copposition of each |layer is to be sybjected to a
Soext 1 namigereshl e e RIBERLY 15 A 280gS Hife 500t 05 R ettt e shee!
followed by the lam nating. In view of productivity as well as cost,
however ,preferably in a range from 75 um to 150 pm.

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 surface of the core sheet info a unity. Ordinarily, the core sheet’
18 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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the coextrusion is preferred for formng the |ayer. Specifically, in the
case of the single layer, the resin conposition is 10 bl ended or, when
necessary, is shaped into a pellet to be inputted into a hopper of the
Tdi e extruder. Then, the resin conposition is nelted in a range of
tenperature from200' C to 280'C, extruded, cooled with a cooling roll and
the like for solidification, to thereby forma sheet. In the case of the
mul ti | aymagnetie taps and chepiksi dr fon pobitaanhg lthy 8C dhdp abhd thledikked or, when
necessary, is shaped into a pellet to be inputted into one of the

coupt od HREPEER £h Dbk phdrePlefier e il Rl ffbaRibil i AniRiablange of

tenperature from200'Cto 280'C, co-extruded, rapidly cooled with a cooling
rol | andwhivh isidsedffor tlsoinfdirmatiani renordingiched éley fromnibeamaagt ed sheets. 20
For causing a high adhesion to the bonded product of the over sheet wth
the core .shggzt égretssi ng, lamnating), at |least the respective surface 44

| ayers t‘#&? 0% SR L ng each other are preferred. to be nade of the sane
ki nd of resin. Thickness of the over sheet and the core sheet is to be

det esm ned béBedcome dhiebt kndse tled prdient anderitiorbés proferradttoriede 5 For
manuf acturing a card having thickness of 760 ~tm specified in JIS X 6301,

cor e shebicknRPip A mnseees LR uBta A EE S rupfeeahDhut s SaRenbomed t hat
they can forma certain card thickness. For acconplishing the certain
t hi cknesz00 amptaub@d iy of the core sheets
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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10 may be used. In the case of the non-contact |IC card encapsul ating
therein the I1C chip or the antenna, the thickness of the core sheet may be
determ ned based on the size of the IC chip or the antenna. In this case,

t he over sheet having thickness of 50 [imto 200 pin and the core sheet
havi ng thi ckness of 50 gmto 400 gm are preferable. 15 Especially, for the
over sheet having thickness of 100 VLm conbining two core sheets each
havi ng t hi cknes engi80ing plastc hiaeigs aedod Heneirosiktaicedasagrldicbe i s a nmet hod
of producing the information recording- displaying card by bonding the

over sheet to cor eet escr ove. 20.The.term "bodi ng"
cnder "t rEPogh B R R GBRET B ALt LN SPISAC Ok G EPEiBgeieE RSesi ve.
heati ng-pressing (for thermal fusion), and the like. 45 FIG 1A and FIG 1B

show schewhidecsolgphengleat eulfide, pobydtheiiuiidagpolyivaidd) fpalyetharethegor di ng-
di spl ayi ng card by heating-pressing the over sheet and the core sheet

usi ng t core s and out sheet. An over sheet 62"(_} i's
sequenti P?e’p?%‘gﬁapeﬁkﬁn ﬁa]én glb‘?qts %‘ﬁvm% ag P F%ﬁnppa%frﬁ( n the
support (1), a reversible thernosensitive recording layer (3) and a

prot gct i ghe Aﬁwermﬁ%)nallrsb/tﬂoﬁ@t@es deews drahofd Bee) 6his Be pRefedablyoudd.

sandwi ched between the over sheet (10) and an outer | ayer sheet (6), then
urface si de- QYo Wit B thedghesion. e bringtns abects s BYeraliiptater | sandi ched
bet ween pressing plates for heating-pre s sing, to thereby thermally fuse
t he t husfusidwk 6HEH 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
1) and ii): 1) 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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In this exanple, the outer |layer sheet (6) and the two core sheets (5) are
united, thereby becone part of the information recording- displaying card.
The information recording- displaying card under the present invention is,
15 however, not limted to have the structure descri bed above. For exanpl e,
in FIG 1A and FIG 1B, a sheet (referred to as inlet sheet) having a
non-contact | C chip provided with an antenna coil may be sandw ched

bet ween ihbldiewd) saiephteehslyebler repth dloaeeitibrand alley psddaeit Heéingo which a
magnetic stripe layer is tenporarily transferred in advance may be 20 used.

Wth this, the heating-pre.s sing i.s to be caryied.ouf.like that described
Tbove. BROTRNMAD P EFOTE Ao AR P DSy haRCETRLe KRSy | dad w Eh t he
| C 46 chip. The thus forned unit is subjected to a punching (using a punch

and t henkédegdintd poldcatichateRbsiglinalides i puliyearifores rasin Abgie or i) t her eby
prepare the information recording- displaying card. 5 The heating-pressing

i ncludes a ﬁr essi(ﬂgc t hod, ft | am nating. nethod. and the | Ee. The :
heat i ng-3} BLSY REOGFUCE § EPIYCABPONIR B £ ATARIN ¢RiBpRne ekesf be used
differentiatedly with the sheet material and the like to be used. A large

cor e 5sheRépaittingdnatHRr oljé@ethiokheds tthed et I e M EthAiiflelBediHedi sposed
on the large core sheet may be subjected to the heating-pressing,

ot herwi se, a tape-shaped cgre sheet and a tape-shaped over sheet may be
rol | ed flavex,ean pesrpirarily detezpipedt ed to the heating-pressing. In sum the
met hod of manufacturing the information recording-displaying under the

The core sheet is preferred to be any one of being transparent,
semi-transparent and opague, 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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present invention is not specifically limted. 15 Having the fusibility to
the core sheet by the heating-pressing, the outer |ayer sheet is not
specifically limted. In this case, however, the outer |ayer sheet is
ordinarily smaller in thickness than the core sheet, and may be nade of
the materials selected fromthose for the support constituting the over
sheet. Moreover, the outer |ayer sheet may have the sane material as 20

that of the suppaibrmingshé suppog bhthovesr sHreet andolie fbnubackacoreg, by the
heat i ng-fusing, the conventional 47 inf or mation recording card that is free

fromthe,re nosensi tjv i ng t he out.er er sheet
i's gener%} f gld()fev}ih Cglultg als&{}g Ieagﬁ ﬂ t*‘ﬁlée?}?le%’@?ﬂo%%mf n may be
selected fromthe above conventional outer |ayer sheet. 5 The terns "over

sheet" dsesuilfjectedaoearsbetisionnstth 4 Malipr eFen formitigeriel stippden@feheespect i ve
positions in a state in which the core sheet is sandw ched between the

over sheet a he te sheet . The , .inforna recor,di ng-di spl ayi ng
card und®Ftt {)%@gﬂf ﬁwiﬁﬁ C‘WﬁthﬁBta %ﬂ@%ﬁ%‘{'w offeet, depending
on the method, in other words, the 10 information recording-di spI aying card

undes t hgumﬁ@@ntstrmafﬁ ii0the f@ﬂd@ﬁpohﬂﬂﬁﬁoﬁé@ﬁ Ihgerid tfwb@sl&lsaécﬂeay er
sheet. Described hereinafter is a heating-pressing process. A tenperature

ol 1 mg {0k ROSTTRR 106 DahBEHLE 45N PRy R O PeBLBNE & ShEEE (or
background fog), therefore the above tenperature is preferred
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
~ 10  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 temperature from 200°C to 280°C, extruded, cooled 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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to be equal to or less than the nelting point of the devel oping agent. The
pressure in the heating-pressing (pressing pressure) too high may decrease
a matting tone of the card' s surface thus causing gloss or may break the
surface | ayer thus causing stick, which are problematical. 20 For form ng
the card wi thout influencing the special property "reversible
thernosensitivity," the upper limt of the pressing tenperature is 48

pr ef er r ddyers theréGOOmacting sachotieemaref mredhiryd 16 B€ madé ef thagsmespeci al | y
preferably 140C or less. Pressing at the pressing tenperature nore than

t he nel t4i.n int of the devel oping agent or at nore than 160C nay cause

t he texﬁﬂpgcﬁgﬁs¥br background fog) attributable to the devel opi ng agent
and 5 the dye, or may cause yellow ng, which are problematical. On the

ot her hand, a Tluekneds dfi theafvek kbept 268 the coglaiedtistebe detdymeiredr ed to be
100C or nore, especially preferably 120C or nore. Less than 100C

her ei nabove ,is Jii.kely t ause.an.insuffjcient, fusion thus leading to
peel i ng, Wﬁ&?%}gcg?%lcg@f}icéﬁﬁl%obﬁ rﬂﬁnﬂ%ﬁ@rqdﬁmt of the pressing pressure
is preferred to be 40 kg/cn2 or less, especially preferably 30 kg/cnR or

| ess5 More t haforddalkofest8rinker @lﬂdﬂi@k&ﬁgfiﬁiﬁ]&@% ef P6@pkagfetfied ReJRse
material or the IC chip, which is problematical. On the other hand, a

more, cohee0di o RBrEF ol oy RGPE hevore Horere RSt Waroo Qg
her ei nabove is likely to cause an insufficient pressing- adhesion thus
| eadi ng #he deeelsheg hawing!thi ks8R 808Ih 8700 um 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 based on the size of the IC chip or the antenna.
In this case, the over sheet having thickness of 50 um to 200 um and
the core sheet having thickness of 50 pm to 400 um 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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The heating-pressing tinme is preferably 5 mnutes to 20 mnutes. Preparing
the information recordi ng-di splaying card having the 20 "enboss marking"

t hrough t he enbossi ng can actively make use of the follow ng features of
the present invention. 49 Mre specifically about this: The over sheet
under the present invention is enbossable. Therefore, in conbining the
over sheet wth the core sheet which is al so enbossabl e, the over sheet

and the core $i€rtlAapd FiéhdBsist achémhtiys bfia ssanefopignifacbugagh ot her,
which is advantageous. 5 Wth this, the over sheet may be bonded to

substantia an entire .face. of t.he co t. The thu ar.ed
BT RO URCENSENE 2 R Rt I S T W = .
portion of the over sheet. Therefore, the image displaying section

expr essidgl th@pedreasheet, unthg @wodboré BRestéeindag outetlaf et BResteMOSs mar ki ng”
by the enbossi ng can each have a broadened 10 freedomin terns of sizing
and positioning, i i advant not ed fromthe conventi onal

whi ch i .
i nformation ret®dPYh -ee&is(éﬁf%?ﬁeﬂéle@ Y PIQEt ‘éf?‘tth%ﬁBPB‘i’Fér Heet to be

bonded nay be smaller in size than the core sheet. In this case, however,

pr epar athanicalaybe (D) \wr tiehagipodi)nd redbddibleahersbéensitide Q@Etﬁ‘d'ihﬂgt he over
sheet to a certaln position on the core 15 sheet are needed. In other

wor ds, posi k rﬁg accuracy .is needed for the bondi ng, causing the
short co a proteshiveJaysr Y- the conventional information recording-
di splaying card. As |long as the inmage displaying function is not

i nfluenced, thBy@RONSshdebd (B)Hre] OiEFSRAUNG bk sl wiehad edivdeR3UE NG the
over sheet whose area is
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
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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 excell ent advantage not found in the conventional
product, in ternms of function and production of the information recording-
di splaying card itself. As a matter of course, the information recording-
di splaying card wunder the present invention may al so allow the over sheet
to be baskdpd to a 5 certain position, |like the conventional product, to

t hereby carry out the enbossing by avoiding the over sheet. Even in this

case, the infegmation., recording- displaying card under the esent
i nventi on can%@‘%ﬁ #‘?FBW% ?%é?ﬁ?ﬁl?ﬁpedﬁ%a%gppfa@{n%ﬁﬁsﬁg Psljur%i‘é‘nd1
advant ageous than the conventional product. 10 In the reversible

t her nos ethgilike)dntes endd agnfighertic hwhingha térthiiesizey Ry thehely prssiae t he
present invention, the heating tenperature and/or the cooling rate after

t he heatin an relatively forma .coloring state and a decolorizing state.
Her ei nafth’@%ng%r%?til%He‘foé’d}é‘%a?ipnlaﬂagd’rairﬂg- decol ori zi ng phenomenon of a

conposition nade of the coloring coupler and the 1-5 devel opi ng agent under

the present irMeanhé&ingipréssidgshelvded aghrdbsingahetiitnl, haaaiidhfingmedi um
including coloring density relative to a tenperature. Increasing the

tenmperature of the rtecording mediumwhich is initially in a decolorizing
state (AS‘leﬁHif{ %’Bgéheihﬁf@- ﬂlé‘@gh“?ﬁtﬁbg'ﬁﬁ‘%ﬁsmﬁ K WrﬁYP%-I&té%IP}tﬁé todhper at ure
T1, to thereby cause a 20 nelted coloring state (B). Rapidly quenching the
recor di ngbgvedh AP Be sBe HEbicaHi-RRHRF With fHeAdlR ot Blateaih] 9dUdR ke

recording mediumto a room
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 1s 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




51 tenperature with the recording nediumkept in the coloring state, to

t hereby cause a solid coloring state (C). Wiether or not this coloring
state 1is obtained depends on the rate of reducing the tenperature fromthe
nelted state. Specifically, annealing (slow cooling) may cause the
decolorizing in 5 the step of decreasing the tenperature, thus formng i)
the initial decolorizing state (A or ii) a state in which the density is
rel at i vahjornowgon rédoadingheandahiadliy fregUfemande eobmsiblegheiraiogen&riveOn t he

ot her hand, increasing the tenperature again fromthe rapidly- quenched
coloring state (C cause the ,decol ori zi at 10 te rature T2 (from
Dto E) q‘%"/@ng&%‘%}eﬁnﬁ% EBWeSﬁP-H%r ?%?f%é?&?ﬂ?’@ﬂg’ﬁ% ci‘ng® ﬂ% ffberature from
this point may return to the initial decolorizing state (A). Being

var i abl esheet hndbe the pbéseait iioneiion heay e veleotpidfyomoidizt alsuv@ t he col ori ng
coupler, an actual coloring tenperature and an actual decol ori zing

t enperat ure Cﬁn bf sel jcted according to the 15 object. The density in the
mel ted COPSPRHENELQWET IateL #heehensity in the rapidly- quenched col oring
state are not necessarily be in concord with each other, but may differ

fromgeach ot héhe Wiy ‘tdver sBve” Sind thel RordBlsanS uhidée thepesdbntg materi al
which is the over sheet under the present invention, the rapidly- quenched

coloring state 20 (C) obtained through the rapi.d guenching fromthe nelted
Sate | du3oRficndenole e teRaYA A ARSI B9 oM HIECHLORrOS Shpsigent and

nol ecul es of the 52 coloring coupler can have a contact reaction wth each
ot her, VhindRvishéd BetwediPthe 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 préferred
to be equal to or less than the melting point of the developing agent.
The pressure in the heating-pressing (pressing pressure) too high
may decrease a matting tone of the card’s 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
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often in a formof solid. This state may cohere the devel oping agent with
the coloring coupler, and thereby keeps the coloring. Form ng this cohesion
structure can stabilize the coloring. 5 On the other hand, in the
decol ori zing state, a phase separation between the devel opi ng agent and
the coloring coupler is caused. Specifically, in the decolorizing state,

t he nol ecul es of the conpound of at |east one of the devel opi ng agent and
t he col qmiefeyredémbe il °Cmrdasd)enomspitederabdy 156°Qomiéss aid aspdeialbe
crystallized, in other words, the cohering or the 10 crystallizing can

separ at upI e fromt h devel op t hus .causing a
stabl e rte?&a%w ?’?EQQ%“E;SS&S haer e Ifilé ?858?13[1 ﬁ%’@ﬁgf%ﬁwelﬂﬁ%re ththr i ng
coupl er and the devel opi ng agent may cause the phase separation from each

ot her, vﬂmrméhmgipuieﬂt@;ﬁithgdage]npim ggéretl ol atedhors chahd6ebY mwaysguse conplete
decol ori zi ng. As is seen in FIG 2, 0 the decol orizi ng fromthe 15 nelted

cor or i ne LR e B padiiuEl Toel e Bt o R R G Brihe SgBReerdn

structure at th| S tenperature, causing the phase separatl on and the

crystal |theadsieppr aday beugteyd]epinggwadenare prsblématical t he col oring i mage on
the reversible thernnsensitive 20 recording nateri al mhich is the over

sheet under t esent inv on t he | | owi n ste and 2) may be
t aken: 1) onczﬁ‘%g@‘ff’ ‘g ]fmé‘%?#;t&leﬁeﬁ etrﬁ 1 Re, the
reversi bl e thernosensitive recordl ng material to a terrperat ure for

nel ti ng-prefdmed t@bet10ONCroznhote/ eaperiahy paefdR8blEVEIE & MortheLagsensi tive

recording material. The decolorizing can be carried out by
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/cm? or less. More than 40 kg/cm?2
Hereinabove may 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? or more, especially preferably 10 kg/cm? or more. Less than 5
kg/em? hereinabove is likely to cause an insufficient pressing-adhesion thus
Iéading 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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the followng two: i) annealing (slow cooling) froma heated state, and ii)
5 heating to a tenperature slightly |lower than the coloring tenperature.
The above two, however, are substantially the same in that the coloring
coupler and the devel opi ng agent cause the phase separation from each
other and that at |east one of the coloring coupler and the devel oping
agent is tenporarily kept at the crystallizing tenperature. The rapid
quenchi ng i n Mérd sudtifighllyhebaal thisrThe bedeshet fuardep the aessig keepi ng of

t he phase separation tenperature or of the crystallizing tenperature.

Her ei n, .t he r.api.d enchi.ng d the anneal,i.n | ow coqling). are relative
Vo cach ipraeionic pltPRSHIEs HertBre SRsoRtints the v Thagh it KBS cbet neon
varying with the conbination of the coloring coupler and the devel opi ng

agent . ldoréigheétahicty isddses bidedsalsle atheeshr dhtket R, coBd BREcti Ak t he
support described above, of the reversible thernosensitive recording

mat eri al, whic i s .the over sheet under the present. inyention. D sposing

t he reveli%‘feo*’r‘gmﬂ;ﬁ’éfrlﬁﬁ}ééﬁ%iS?mf-’eSW"e(WdﬁHPﬂ%hP r WaER 18 RGVARFABRARS-support i s
allowed. In this case, however, depending on the solvent 20 constituting

the goating soNithi this fible dver ¥hBet thk§ H@u&i@é&toesdmﬁﬁﬁaﬁg%iﬂ é¥@re r €cordi ng
| ayer, the support may be so eluted to be deforned, be shrunk or be 54

reduced jn strength, .thus ing the fungtion_ of the over, sheet. In the
above cd@ge 01? the corgshegt.; eﬂﬁ?%ﬁw pg%p%ed\}ng@n%ifé%awqré%na'ﬁgﬁ@?asaﬁgt he
support and then formthe reversible thernosensitive |ayer on the barrier

layer. NefrBQdn®e é:0bB3db1E BRNP AL RTer! tEIon! dTTHhE el hEeSAT ITHEBIIFBL er i al
that 5 is excellent in solvent resistance, and ii) lamnating a filmthat

is excellent in _ . . . . .
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 fhe 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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sol vent resistance. Method 1. Coating material excellent in solvent

resi stance The barrier layer is preferred to be nade of a materi al. having
resi stance to a solvent of a coating solution for form ng the reversible

10 thernosensitive recording layer. In view of machinability, such a resin
Is preferred as is soluble or dispersible in an al cohol solvent, water and
the like. The nmaterial for the barrier layer is preferred to increase

barri ng gu epeillentagaansdgeongiafound imoiheatnveheionhbprgheetinerhaasf, |1 ght and
the like. 15 Specific exanples of the barrier |ayer preferably include

pol yam .esin,, polyvinyl cohpl resin, algohol. soluble enoj. resin,
ol yest dinebigR atia Bafieat rhh fyaiied Fecdr SR o ine Eabl B38| oo of
the useful materials for the barrier layer include i) polyurethane resin

formed by cros®d h mkattgr of canky) the Rdbyahtior tepirdyesdtdplagingdardnd the |ike
Wi th isocyanate, ii) thernosetting resin such as epoxy resin and the |ike,

iii) ultrayiolet setting resin or electron . beamsetting 5 esin made by
proper | y* eé'n@ieereée%’crg’teing’ionh‘ﬁ'\W S0 250Yrdh %’Sﬁﬁg‘ﬁ%mﬁc’g@ ﬁ%‘?‘i‘?f??" 8l i gomer
(for exanple, urethane acryl ate, epoxy acrylate and the |I|ike) with various

acr ylsat ecoFpsianpsstigndiles tie ca@ntionds prddectaboieerdBy atdl sutme be sol ved or
di spersed in water, alcohol 5 solvent and the |ike. Thickness of the

barrier layer .formed in the nmethod | i referably in, | i
embossing E)y avm&ngt e over sgeet. ﬁE\Fr)en n t}?is c%ltse, the information

recording-displaying 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 Ti, to thereby cause a

20  melted coloring state (B). Rapidly quenching the recording medium from

the melted coloring state (B) can reduce the recording medium to a room
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a range fromO0.1 ~tmto 10 [im Method 2. Lamnating filmexcellent in

sol vent resistance For allowing the barrier layer to have the sol vent
resistance, a 3-0 polyester filmcrystallized can be used. The net hod of
crystallization include O drawing the polyester filmin the form ng of the
film and ii) heating the polyester filmafter form ng an anorphous
polyester film Cenerally used is the fornmer nethod of draw ng the

pol yest aenfpdratureswpitti thearkbnding mavdingn REFt in te esloghawitag:, BEN film 15 For
I nprovi ng adhesion of the barrier layer to the support and to the

or o baeraiceiea st pdoRietits folG whePikeltrngt s sfbtpetiafoct the

thus crystallized polyester filmto a surface treatnent with a corona

di schar ge obéamicheliiepende ondheMany of teditend 8hé tempbrstens fidishekhalised have
hi gh solvent resi stance and high tensile strength. Thereby, t hi cker

barrier nflue he,tensile s re t. her eby
decreas@ﬁ@ M@é ?‘PP??/ hglpg’f%’fo ng)m?éf ei:in ‘f‘“’%grm@gb‘i‘eferred to
have thickness in a range from1.0 ~tmto 8 ~Lm depending on the material

t her gf ortheSitap of dbeleauing tHe pPpaYaBurd, Thas FHRRNRIL i) ¥BE REita] anor phous
pol yester 5 sheet having th| ckness of 100 [Lm with a dravm ng PET film

| anm nat e n..this c , e storage el as ty of the ng PET film at
180' C i Jasplrizing skate &e-“l fa gtade lﬁﬁla&ﬁ é@F?’@Etl%Fgé v, lowben ¢ hi s, the
PET filmhaving thickness of 38 [tm which may have the storage el asticity

of 8.3 BhhnOthe($p3dl-quenched coloring state (C).
On the other hand, increasing the temperature again from the
rapidly-quenched coloring state (C) may cause the decolorizing at a
10 temperature T2 (from D to E) lower than the coloring temperature.
Reducing the temperature from this point may return to the initial
decolorizing state (A). Being variable with the combination of the
developing agent and the coloring coupler, an actual coloring temperature
and an actual decolorizing temperature can be selected according to the
15 object. The density in the melted coloring state 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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107) Pa at 180'Cis likely to cause a failure after the enbossing. 10 On
the ot her hand, thickness of 8 ~tmor thickness of 4.5 ~tmmay bring
about, respectively, 4.9 E + 07 (4.9 x 107) Pa and 2.4 E + 07 (2.4 x 10 7)
Pa, thus nmaking the enbossing easier. Described belowis the reversible

t hernosensitive recording | ayer of the reversible thernosensitive
recording material. 15 The reversible thernposensitive recording |ayer is
pr ef er r edldring aveplef chimnhiake akavassct reaativangeh Encliother wmhich 8€itghs seror e
preferably from3 ~Lmto 15 ~Lm Exanples of the Ieuco dyes (el ectron-

donat i I d. f th i ble th t
Focor di SR T AR aop, b ato Sax dhesE SRE Hero oIk B g et er  al are
descri bed below, but not |limted thereto. The | euco dyes descri bed

her ei nafth@rcolmyn@eomsleﬁl @l dtlereby kieepd the osibrringt | Forming this cohesion
2-anili no 3-net hyl - 6- di et hyI am no fluoran, 2- anilino- 3-

met hyl - N- but yl f 1 upran,
2-anili r‘% ‘ﬁéti"?ﬁ? ﬁ?ﬁ Séaalﬁ 125 tb?&ﬁt})’ﬁ%' methyl amino) fluoran, 5
2-ani |l i no-3-nethyl -6-(N-i sopropyl -N-nethyl am no) fl uoran,

2- anigl i no- 3- M the obhdr\hasddutthle-décoRirbihg 8EAtRON pHalg@rsaparatmn
2-ani | i no- 3- et hyl - 6- (N-n-anyl - N- et hyl am no) fl uoran,

e A AL T N R

Specifically, in the decolorizing state, the molecules 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, thé
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, 1) 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 separatiﬁn 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

53




10 2-anilino-3-nethyl-6-(Niso-anyl-N-ethyl am no) fluoran, 2-anilino-
3-net hyl - 6- (N-n- propyl - N-i sopropyl am no) fluoran, 2-anilino-

3- et hyl - 6- (N-cycl ohexyl - N-net hyl am no) fl uoran,
2-anilino-3-nmethyl-6-(N-ethyl-p -toluidino) fluoran,

2-anil i no-3-nmet hyl -6- (N-nmet hyl -p-tol uidino) fluoran, 2-(mtrichloro nethyl
15 anilino)-3-nethyl-6-diethyl amno fluoran, 2-(mtrifluoro nethyl

ani | i no)heéhrdnmndyhe bikej thepdveasibhothidruassensitdre fochrdialg 1o feridEt foyd

ani | i no) - 3- et hyl - 6- (N-cycl ohexyl - N-net hyl ami no) fluoran, 2-(2,4-dimethyl

o RN G L B FRE P B RSB rrvenie.

-t ol ui di no) 3-met hyl - 6- (N-propyl -p -toluidino) fluoran,

2- ani | i rire®mobkisibien Weedtdth$ latefialo) The deeslorizZng @aﬁbb@h@ned out by _
ani | i no) - 6-di et hyl 58 am no fluoran, 2-(o-chl oro ani | i no)-6-di butyl am no

fl f I di t fl
2. 3. iy PR ALY ACY 28R RSE(Fa: R tos) fthy Bpte Bty PB-i00) ui di no)

fluoran, 2-chloro-6-di ethyl am no 5 fluoran, 2 brorm 6- di et hyl am no

f 1 uosan, hektiy U @ tOmplepi t2R¥ slightl§dotet @han the %omiﬂg frlp&glipdieXyhe anm no
fluoran, 3-bronp-6-cycl ohexyl am no fluoran, 2-chloro-6-(Nethyl-Nisoanyl

am no) fl.uor - chl or o- 3- di.et hyl no fl uara

a1 i (RBOYe oo FGNEYR G FROSRAIAL Het heme 30 (hab KR pejoring coupler

ani hno) - 3- chl or o- 6- cycl ohexyl ami no fluoran, 2-(mtrifluoro methyl 10
ani hno) -ahCthedevdogingt dpdnt2auBse the pRAIS se;?aﬁa%io%-ﬂbﬁlhééahoother and

tﬁat 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 the 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 égent.

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
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ani l i no)-3-chloro-6-diethyl amno fluoran, 1,2-benzo-6-diethyl am no
fluoran, 3-diethyl amno-6-(mtrifluoro nethyl anilino) fluoran, 3 -(I
-ethyl- 2-nethyl i-ndol e-3-yl)-3-(2-ethoxy-4-diethyl am no

phenyl) - 4- azapht hahde, 3- (I -ethyl -2-net hyl

i ndol e-3-yl)-3-(2-ethoxy-4-diethyl am no 1-5 phenyl)-7-azaphthal i de,
3-(l-octyl-2-nmethyl indole-3-yl)-3-(2-ethoxy-4-diethyl am no

phenyl ) -rédazed v bavedeth, thus(dameging theXumetibulof the over sheet. In the

i ndol e- 3-yD- 3-(2-net hyl -4-di et hyl am no phenyl)-4-azaphthalide, 3 - (1

-ethyl- 2-nethyl . i.ndole-3-yl)z3-(2-net hyl -4-di ethyl am.no

ohenyl ) AP ke i HEetEnts o iR R Tias Wherteyrier AGreO tO FUBRRTE. di et hy/
am no phenyl)-4-azaphthalide, 3-(I-ethyl-2-nmnethyl

i ncl ol e-ghd/theBforfr therérbible thainhydenaitivoly2r phcthy| Dardica1apdit hal i de,
3-(I-methyl-2-nmethyl indole-3-yl)-3-(2-hexyl oxy-4-diethyl am no

phenyD- 4- azapht halide,,. 3,.3-his(2-eth -4-di et hyl am no X
phenyl ) - 4- aza%ﬁwfﬁd %fefprmsr}%?fm @(uzr-l%lf %-lagaﬁsﬂﬁwatm Adnaterial that
phenyl ) -7-azapht hahde. 5 Qther than the fluoran conpounds and the

azapht haldgcsImOonEidvertiaReistReck, aRAVie) lablifatidpvefilh@hat id &eledyen can be
used alone or in conbination, as the coloring coupler under the present

i nvention, Exanp|les of the other coloring couplers are described bel ow
2- (p- aceﬁo}’i’e%ﬁeﬁ}ﬁﬁﬁlj‘@%- (N-n-anyl -N-n-butyl am no) fluoran, 2-benzil 10
am no- 6- (N-et hyl - p-tol uidino) fluoran, 2-benzil am no- 6- (N-nethyl- 2, 4-
di met hylvghéd 10) T ICH i métORAE bxcel Rk iR solrent hedkiitlce 2, 4- di met hyl

ani hno) fluoran, 2-benzi

The barrier layer is preferred to be made of a material having

resistance to a 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.

Moreove.r, the examples of the useful materials for the barrier layer
include 1) 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

5]
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am no- 6- (N-net hyl - p-tol uidino) fluoran, 2-benzil amno- 6- (N-ethyl-p
-toluidino) fluoran, 2-(di-p-nethyl benzil 15 am no)

- 6- (N-ethyl -p-tol ui di no) fluoran, 2-(cc-phenylethyl amno) -6 - (N-ethyl-p
-toluidino) fluoran, 2-nmethyl am no-6-(N nethyl anilino) fluoran, 2-nethyl
amno - 6- (N-ethyl anilino) fluoran, 2-nmethyl -am no- 6-(N-propyl anilino)
fluoran, . 2-ethyl amno- 6- (N-nethyl-p -toluidino) fluoran, 2-nethyl 20
am no - ¥@sin Madl@di)hyi'opféﬂ%*hﬂieﬁdiﬁg/h mmﬁeh'iaid))avﬁilgttl{mmﬁc@hmihent

am no- 6- (N-et hyl -2, 4-di rret hyl anilino) fluoran, 2-dinethyl

am no- 6-

I s e%frms?n St Bt ATRIR GPRSY SEmisRan Qﬁﬁaf‘gi A

am no- 6- ( N- et hyl - p-tol ui d| no) fluoran, 2-dipropyl am no-6- (N-rrethyl

ani |l i no)like‘)lmhaﬂariﬁlscﬁtﬂybny|m@iﬁrﬂ@r96a1id\bﬂidi'yddcﬁﬂivbé.n0) fluoran,
2- am no- 6- (N—rrethyl 5 anilino) fluoran, 2-am no-6-(N-ethyl anilino)

f2| al;(r)nr ﬁg 6- (N- r@%%?é";? ’E‘@?&lﬂ}srﬁ%’ﬂe%i‘ﬁd or gis SHﬁ%'Sr‘?g ig.ywatez: aleebol ¢ ol ui di no)

fluoran, 2-am no-6-(N-propyl-p -toluidino) fluoran,

2- amsno- @{é‘ﬁr@i&\y}ie Hket hyl anilino) fluoran, 2- am' no-6- (N-et hyl -p -ethyl
ani lino) fluoran, 2-am no-6-(N propyl-p-et hyI 10 anilino) fluoran,

2-am no- 6- (N I ani | | no) _fluoran,
2amno'e (Wil 2 il el fh i ot
2-am no- 6- (N-propyl -2, 4-di met hyl anilino) fluoran,

2- am no-HrafdBohy b 1ueoor®umni [ i no) fluoran, 2- am no-
6- (N-ethyl -p-chloro anilino) fluoran, 2-am no-6- (N propyl-p-chloro anilino)

fl uor an,
'Method 2. Laminating film excellent 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 i) drawing the polyester film in the forming of the film, and ii)
heating 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 preferable to apply an adhesive layer to a surface or a
backface of the thus crystallized 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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15 1, 2-benzo-6- (N-et hyl - N-i soanyl am no) fluoran, 1,2-benzo-6-dibutyl am no
fluoran, 1,2-benzo-6-(N nethyl-Ncyclohexyl am no) fluoran,

1, 2-benzo-6- (N-ethyl -N-tol uidino) fluoran, and the |ike. Specific exanples
of the other coloring couplers preferably used wunder the present invention
are described bel ow. 20 2-anilino-3-nethyl-6-(N-2-ethoxy propyl-Nethyl

am no) fluoran, 2-(p-chloro aniline)-6-(Nn-octyl am no) fluoran,

2- ( p- chlloy thélermlel strex)gth; (herebpalenidasing the e boksatiitioy. 2Flgrefdiiepr o

ani lino)-6-(di-Noctyl amno) fluoran, 2-benzoyl

am no- 6- (N-et h t ol ui di.no ora 0: et hox 0

ARy e L LR LR i g N

am no fluoran, 2-dibenzil 5 am no- 4-nethoxy- 6- (N-nethyl-p -tol uidino)

f 1 uor an, um; dbpamiihg orathieraderinl thdrefor( N- et hyl - p-t ol ui di no) fluoran,

2- (a- phenyl ethyl am no)-4-nethyl -6-di ethyl am no fluoran, 2- (p

-toluidino)-3-t-b hyl - p-t ol |d|no fl uor nmet hoxy
car bonyl ani noétaé ‘m’% %Iforaéﬁ%p#el \é%ﬂgﬁppgr a}aSéP§|an1@na atF‘FB‘S polyester
6- (N-met hyl - p-tol ui di no) fluoran, 4-nmethoxy-6-(N-ethyl-p-toluidino)

f | uosan, shee hiatrkys elﬁlhkhemfhm@pﬁlhbﬂtl@aﬁhﬁbﬁﬁkﬂE’B'ﬂlﬂplafnhﬂﬁ'té‘d‘ Br di benzi |
am no- 4-chloro-6 - (N-ethyl-p -toluidino) fluoran, 2-(a-phenylethyl am no)

OB e SN U S A ] LBt PR
15 fluoran, 2-anilino-3-chloro-6-pyrrolidino fluoran,
2-ani | i ngadr thRithflth6 atbbrphbyk piyeatddhedto With Yhis, tRIPEA) filh URH3Ag
thickness of 38 um 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 um or thickness_ of 4.5 um 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 making 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 pm 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
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2-mesi di no-4',5' -benzo-6-di ethyl amno fluoran, 2-(mtrifluoro nethyl
ani hno) - 3-net hyl -6-pyrrolidino fluoran, 2-(a-naphthyl am no)

- 3, 4-benzo-4' - brono- 6- (N-benzil - N-cycl ohexyl am no) fluoran, 20

2- pi peridino-6-diethyl amno fluoran, 2-(N-n-propyl-p-trifluoro nethyl
ani l i no) - 6- norpholino fluoran, 2-(di-N-p-chloro phenyl-nethyl 62 am no)
-6-pyrrolidino fluoran, 2-(N-n-propyl-mtrifluoro nethyl

ani hno) -&@mmmphiohi no fl uoran, 1, 2-benzo-6-(N-ethyl-N-n-octyl am no)
fluoran, 1,2-benzo-6-diallyl amno fluoran, 1,2-benzo-6-(N ethoxy

et hyl - N-et hyl ,_amyno)..flueran, ;.5 benzol euko net hyl ene bl ue,

2-[3, 6- bi s(di e?t?imhrﬁiﬁﬁ%‘?&ﬁ%o@fm %mné%ﬁfli”ﬁ?d}’ xant hyl | benzoic acid

| actam 2-[3,6-diethyl amino) - 9- (o-chloro anilino) xanthyl] benzoic:
aci d | ac2-amliso-3-het(3-aldi®dt-bytylamiio) flseeayD- pht hahde, 3, 3- bi s(p- di net hyl
am no phenyl)-6-dimethyl am no phthalide (otherwi se, referred to as

crystal yiolet Lactgne), .10 3, 3-hi.s-(p-di neth l§;1 am no phenyD- 6-di et hyl
ani no p%ﬁaﬂb‘é‘? %?gllﬁi%gklﬂlH?w&ﬁ?Am%‘ﬁ%yﬁ&nﬁﬁex BOEARn| or 0 pht hal i de,
3,3-bis-(p-dibutyl am no phenyl) phthahde, 3-(2-nethoxy-4-dinethyl am no
phengD- R2-aAiliysBenpthl -0 d Bdprogy P bemethy Piiniad) figoran,

3- (2- hydr oxy-4-di net hyl am no phenyl)-3-(2-net hoxy-5-chl oro phenyl) 15

TME e U T e T G

phenyl ) - 3-(2-met hoxy-5-nitro phenyl) phthalide, 3-(2-hydroxy-4-diethyl

am no pre-ayiiso-8amaty166¢IN ar BRIy - ERY binib6) flabtde,
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,
2-anilino-3-methyl-6-(N-n-propyl-N-isopropyl amino) fluoran,
2-anilino-3-methyl-6-(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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3- (2- met hoxy-4-di net hyl am no phenyl) - 3-(2-hydroxy-4-chl oro-5-nmet hoxy 20
phenyl) phthalide, 3,6-bis(dinmethyl am no) fluorene spiro(9,3")-6"-dinethyl
am no phthalide, 6'-chloro-8-nethoxy-beiazo indolino-spiropyran, 63

6' - brono- 2' - met hoxy-benzo i ndolino-spiropyran, and the like. Hereinafter
described is t he devel opi ng agent (electron- accepting conpound) used in
conbination with the coloring coupler. JP-A No. 5-124360 (Patent docunent
3) descrdram fiharem, @ @cthlsesanilir) 6y dibary] exing Aeosdn,a(mrigibierophosphori c
acid, an-aliphatic carboxylic acid conpound or a phenol conpound which

have a | ong- ghai. j [ hydrocar bo di cal . ..addi tion, JP-A No.
5 15 a360n0 it i aBc e pri B eas 2.8 Bnetns Rt hg sl nat i on 1)
a structure having developability of coloring the coloring coupler in the

nmol ecul eflhwi@nii) a 10 structure of controlling cohesive force between the
nol ecul es. Exanples of the structure having the devel opability include

h | hyd b | . Ph i [ and the |iKke,
But ot i m ¢ SererEe N Sy RRlie aEnt) abuel drsr et et e ocol or i ng
the coloring coupler is included. Specifically, the above groups may

i ncl gde fhudraing 2iaaid-dealigitnd pmidoifuean) 2xcHlbm-6=ligdopyl autinodibrahe | i ke.
Atypi cal exanple of the structure controlling the cohesive force between

The 11 kes chltge B Gt iooh eHpa BERRBoN tRABEAFy FRYREVISBOACHEN,  arbon
atons, so as to obtain a good coloring property and a good
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-chloro-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-y1}-3-(2-ethoxy-4-diethyl amino phenyl)-4-azaphthalide,
3-(1-ethyl-2-methyl indole-3-yl)-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-y1)-3-(2-methyl-4-diethyl amino
phenyl)-4-azaphthalide, 3-(1-ethyl-2-methyl
indole-3-y1)-3-(2-methyl-4-diethyl amino phenyl)-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-y1)-3-(4-N-n-amyl-N-methy! amino
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20 decol orizing property. The hydrocarbon radi cal may 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 descri bed above has a structure in which
the structure having developability is bonded with a structure controlling
the cohesive force between the nol ecules (nanely, a structure such as 5
hydr ocargimmylladiazaphthaldd, [3e(1atmevkyb®mdéthgl por ti on, a bival ent group

i ncluding hetero atom or a conbination of a plurality of the bival ent

groups . be sandw,chedl v bgnded, Hereinaftgr described are specific
Oxanpt ednaple T DGR ERT VB AIREETL ebing RBery PR EREu R Ao yent | on.  The
devel opi ng agent may be used alone 10 or in conbination of two or nore.
(HO q Xj3,3Mis(RArhbRydndicbieylahaweo phenyd) a-azébhibatides a bi val ent group
including hetero atom or a direct bonding hand. X2 denotes a bival ent

group i uding .hetero. atam R denotes a bival ent hydrocarbon radical, R2
denot esgghsq%’ﬁfp%%ﬂb‘gﬁ?%ﬁ@o?@mo Hg%ﬂg%la%aé’hztgaﬁa?bon atoms. p denotes an
integer from O to 4. The R and the X2 which are repeated when pis 2 to 4

may Be the sabghepthdhfthefhiranGodiliRls and thedazgabalide abpouidsand R2
denote a hydrocarbon radical which is allowed to have a substitutional

T R N IR R R

| éombination, as the coloring coupler under the present invention,

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-ethyl-2,4-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-ethy1-p~t01uidino) fluoran, 2-(c-phenylethyl
amino)-ﬁ-(N-ethyl-p*toluidino) fluoran, 2-methyl amino*ﬁ-(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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65 conbi nation of the aliphatic hydrocarbon radical and the aromatic

hydr ocarbon radi cal. The aliphatic hydrocarbon radical my 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, hal ogen, al koxy group and the like. R may be a direct bondi ng

hand. Sum of the carbon aton(s) of R and the carbon atom(s) of R2 is

- pr ef er r eainim-BNBmmthpbailinod fleiopaef 2dabevhyl laminoe(N-ctdiyla@ilingr | ess

her ei nabove nmay decrease coloring stability and decol ori zing property. 10

E?gp e?;bfﬂ%or%glgr‘%ﬁgg%ao%ﬁ%a@g V%leg]g’%llﬁ%&%ﬁ@f“g?? lﬂll‘J"glﬁ"ér‘]‘?’ ‘%ﬁtée%‘g’ Bﬁtpotranxpr essed by
the table 1. [Table 11 HO O 1 11 11 -N -C- -0- -S --511 0 15
Speci fi camiweorpl(@BetylttdnilliXg) Auerads Fedippegyl smideei(@bhetRyl Addklop 21 66 0
000O0O0 11 171 11 11 11 12
fluoran, 2-dipropyl amino-6-(N-ethy! anilino) fluoran, 2-amino-6-(N-methyl
5 - anilino) fluoran, 2-amino-6-(N-ethyl anilino) fluoran, 2-amino-6-(N-propyl
anilino) fluoran, 2-amino-6-(N-methyl-p-toluidino) fluoran,
2-amino-6-(N-ethyl-p-toluidino) fluoran, 2-amino-6-(N-propyl-p-toluidino)
fluoran, 2-amino-6-(N-methyl-p-ethyl anilino) fluoran,
2-amino-6-(N-ethyl-p-ethyl anilino) fluoran, 2-amino-6-(N-propyl-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-amino-6-(N-propyl-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
ﬂgoran, 1,2-benzo-6-(N-methyl-N-cyclohexyl 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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15

20

anilino)-6-(IN-n-palmityl amino) fluoran, 2-(p-chloro anilino)-6-(di-N-octyl
amino) fluoran, 2-benzoyl amino-6-(N-ethyl-p-toluidino) fluoran,
2-(o-methoxy benzoyl amino)-6-(N-methyl-p-toluidino) fluoran, 2-dibenzil
amino-4-methyl-6-diethyl amino fluoran, 2-dibenzil
amino-4-methoxy'6'(N'rﬁethy1'p'toluidino) fluoran, 2-dibenzil
amino-4-methyl-6-(N-ethyl-p-toluidino) fluoran, 2-(a-phenylethyl
amino)-4-methyl-6-diethyl amino fluoran,
2-(p-toluidino)-3-(t-butyl)-6-(N-methyl-p-toluidino) fluoran, 2-(o-methoxy
carbony! amino)-6-diethyl amino flucran, 2-acetyl
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
amino-4-chloro-8-(N-ethyl-p-toluidino) fluoran, 2-(c-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
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-triflucro methyl
anilino)-3-methyl-6-pyrrolidino fluoran, 2-(a-naphthyl
amino)-3,4-benzo-4’-bromo-6-(N-benzil-N-cyclohexyl amino) fluoran,
2-piperidino-6-diethyl amino fluoran, 2-(N-n-propyl-p-trifluorc methyl

anilino)-6-morpholino fluoran, 2-(di-N-p-chloro phenyl-methyl
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(11 I HHHHHO 0 0 0 0 0 11 11 11 11 11 11 -GCGNNGCG -NGCGCN
--CNNGCGOHI I HHI 000000 11 11 11 11 11 --CNNGCN--
-N-O-N-N-O- ---NCGNN ----NNCNIT T 7T T 1122111 HHHHHHHH
HHHHHereinafter described in the followng table 3 are specific
exanpl es of the phenol conpounds under the present invention. The present

I nvention is, however, not limted thereto. The phenol conpounds nay be
used al carein®@r6-pyrmdidineg dubom, Z-M -praiy]6id- il idde@éiBy2) r - NHCO- (CH2) s- 1
CH3 HO (' "}-NHCO (CH2)r- CONH (CH2) s-1 CH3 HO NHCO- ( CH2) r - NHCOCONH- ( CH2) s-i

EIJIjSCOHF}- (@E%F%M%r ) gﬁﬁ%ﬁ%gé‘%%é#&%thﬁ% :lzi-oétyl amino) fluoran,
1,2-benzo-6-diallyl amino fluoran, 1,2-benzo-6-(N-ethoxy ethyl-N-ethyl
amino) fluoran,

5 benzoleuko methylene blue, 2-[3,6-bis(diethyl amino)-7-(o-chloro
anilino) xanthyl] benzoic acid lactam, 2-[3,6-diethyl amino)-9-(o-chloro
anilino) xanthyl] benzoic acid lactam, 3,3-bis(p-dimethy! amino
phenyl)-phthalide, 3,3-bis(p-dimethyl amino phenyl)-6-dimethy! 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) phthalide, 3-(2-methoxy-4-dimethy! amino
phenyl)-3-(2-hydroxy-4,5-dichloro phenyl) phthélide,
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
phenyD)-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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NHCO (CH2) r - NHSQ2- (CH2) s-1 CH3 NHCO- ( CH2) r - NHSO2NHQO- (CH2) s-j CH3 HO
-NHCO (CH2) r-OCO- (CH2) s- CH3 HOCa NHCO (CH2)r-COO- (CH2)s-1 CH3 HO

NHCO- - - - (CH2) r - OCONH- (CH2) s-j CH3  HOa NHCO- (CH2) r-0002- (CH2)s-1 CH3 HO
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,
tetradecyl phosphonic acid, hexadecyl phosphonic acid, octadecyl
phosphord bramiock -reethosyt bémzohodphinaispirapytan,doobshd likbosphoni ¢ aci d,
tetracosyl phosphonic acid, ditetradecyl ester phosphate, di hexadecyl

ester phosphat di agct adecyl, aster ph hate, diekcosyl ester phosphate,
and. i beheny! Higem e NERY A5 he SRATRBIG: eefl BleRin afllnd ol "of % he
al i phatic carboxyl conpounds include the follow ng. 2-hydroxy

t et r adecanmoural) iwded 2n leyehitnytibe xeidk ¢the eblora ehuplehydr oxy oct adecanoi ¢
acid, 2-hydroxy eicosane acid, 2-hydroxy docosane acid, 2-brono

hexadecanoi c j q,12- a d noi c. id, 2-bro ei,cosane acid, 5
B b o docos ATEANG P 199068 B Rl BaRirens ¥ dBsodbel] APRvtabeREREaa o -
acid, 2-fluoro decanoic acid, 2-fluoro tetradecanoic acid, 2-fluoro
hexadecagpical aghthple 8f hhweganeqilvsghonioeictd, ac dlipRafit varwxelicasihe acid,
2-fluoro docosane acid, 2-iodohexa decanoic acid, 2-iodoocta decanoic

acid, B_QO%poor{fi\lx ordg % g%'o coe}:gi)gﬁnd 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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3-i odoocta decanoic acid, perfluoro octa decanoic acid, and the like. 10
Exanpl es of aliphatic dicarboxylic acid conpounds and tricarboxylic acid
conpounds are descri bed bel ow. 2-dodecyl oxysuccinic acid, 2-tetradecyl
oxysucci ni ¢ acid, 2-hexadecyl oxysuccinic acid, 2-octadecyl oxysuccinic
acid, 2-eicosyl oxysuccinic acid, 2-dodecyl oxysuccinic acid, 2-dodecyl
thio succinic acid, 2-tetradecyl thio succinic acid, 2-hexadecyl thio 15
succi ni cthastake, Zho aiddatilin pbidos e préfbfrediothave- 8 b frk chlfbeh staas.Ni C
acid, 2-docosyl thio succinic acid, 2-tetracosyl thio succinic acid,

2- hexad | .dithio succini¢c acid, 2-octadecyl djthi.o sucecinic acid,
2-ei cosﬁ%flﬂ‘?%p%%g‘?ﬂ casa‘i“?sﬁl,ﬂlbed il @&%‘irHF@rééPcﬂ’H‘ccgtqh&decyl succini ¢
aci d, pentadecyl succinic acid, hexadecyl succinic acid, octadecyl

succi ni Gstagéttire biab sy Hevdlopaility A€ béndstb ooy h 21t UES bdtit@oRfigdhe
2, 3-di hexadecyl succinic acid, 2,3-dioctadecyl succinic acid,

2- met hyl - 3- hexgdecyl succinic i d - met hyl - 3- oct adecy| succinic acid, 69
2-oct ad 5@-‘3&(81?@&%‘5%899 iTRP cak‘%s(%(}laﬁél%&e%fwcwﬁﬁﬁﬂcg aci d, octadecyl
mal oni ¢ .aci d, eicosyl malonic acid, docosyl nalonic acid, dihexadecyl

el oBi C:hydetarboh @@l ECyTo thehbiW<Lhaedidg fHrfion0s ivaleht eRbgp aci d, net hyl
octadecyl nmalonic acid, 2-hexadecyl glutaric acid, 2-octadecyl glutaric
acid, 2-eigcosyl .5 glutaric acid,_ docosyl_ glutaric add,  2-pentadecyl adipic
aci d, z%flﬁ’;es)hete%ﬁﬂﬁpb %@ epmbinatigigia g r@ibéwgfﬁh? bvalerbaraupsdi pi
acid, 2-hexa decanoyl oxypropane-1,2,3-tricarboxyhc acid, 2-octa decanoyl

oXypr opangy besatdwichedlg®Bonded. aci d, and the like. A proper ratio of the
coloring coupler relative to the devel oping agent 10 may vary with the

conbi nati on of__the g&npounds to be used, in general, nole .
Hereinafter described are specific examples of the developing agent

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

10 orin combination of two or more.

@*xr(‘Rr”xz”)'p—‘Rz
(HOX¥

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

15  hydrocarbon radical having 1 to 22 carbon atoms. p denotes an integer from
Oto4. The Ri and the Xz which are repeated when p is 2 to 4 may be the
same or different. q denotes 1 to 3.

Specifically, R1 and Ro denote a hydrocarbon radical which is allowed

to have a substitutional group. Ri and Re may be i) an aliphatic

20  hydrocarbon radical, ii) an aromatic hydrocarbon radical, and iii) a
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ratio is 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 |ess than) nmay 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, nore preferably 3 weight %to 100 wei ght The col oring coupl er and

t he deveajonphingtidgerfitheayiphaticusygdtcemdapsid dtddndtlee srahedapsul e. I n the
recording layer, ratio of the coloring conponent relative to the resin is
1 (col ori ng conpone res Si hi s atlo | ess than
e’ abovrdregelRer fitalhe The A S hibchrien tBerbhsvdi g shRelt ' wni 1 o
the ratio nore than the above nay decrease the coloring density

occasi ondidiy orwhbeihched chaﬁmcﬁ-rmhyﬁave aZﬂu1’Is'aiﬁfiraterd7 Bodnd. The
-1~ - 727 - - -Z ~~~~~~ inalatiadiied ~ -- - - -1 The reversible

t her nosen ordln itutin the versi bl e

{ her ooty EORE smpnfgdhﬁ%%g. SPRShn o Fadich] HBLH By Brosay
ordinarily contain the resin. Specific exanples of the resins contained in
the mevesdibl ﬁaﬁgbheam?rg]&bhg\aeﬁﬂ@mﬂe NOR} @¥8f bé AiEe bohdiesi ns having a
group reactive wth crosslinking agent such as acrylic polyol resin,

pol yest er | yol resin, polyurethane polyol resin, phenoxy resin,
ponvinS@‘ggtyral resin, cellul ose acetate propionate, cel lul ose acetate
butyrate and the like, ii) a resin which 1is a copolynerization of a first
nmononer (havi @ @l RareAf htote(sMof R, hdhdCciReS@irbBk iemeéQeTtR, @nd a second

nononer other than the first nononer. The present invention is, however,

not limted to th% above conpounds
preferred to be 8 or more, more preferably 11 or more, since 7 or less

hereinabove may decrease coloring stability and decolorizing property.
10  Each of Xj and X2 denotes a bivalent group including hetero atom, preferably

denotes a bivalent group having at least one group expressed by the table 1.

[Table 1]
H O 0
| 1l 1|
N —C— —0— —&— ~$—
O

15

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

[Table 2]
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Mor eover, the above resins may be subjected to a bl ock copol ynerization or
a graft copolymerization 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, may use an additive for inproving and controlling coating
property, coloring property, and decolorizing property of the

t hernosensitive recording | ayer. Exanples of the above additive include
surfactant, conddttive aent, f@ler, oxiMation@O0 inhibidor, Iight
stabilizer, ceiNermd-nrg -sNalbiN-zerL—glecoloricziong pﬂDnDLeLTozﬂ&i, the like.
Pref erabl e exadples ofﬁtheﬁdecoloﬁizing pronmoter include i) a 71 conpound
havi ng a bi val ento groupq cont ai ni opg hepero atom gnd an al kyl chain
(having 8 or myyel carbord. atons)g {li) -afdcqmpound, hdving N N -2
substitutional grup, ii§),and the Iike. The presény invention is, however,
not limted to the above conpounds. 5 Under therreEent i nvention, the
reversibl e therHQ§ensitive recording layer may contain a curing agent.
Exanpl es of the ciring ageff used heﬁ?in i ncl u§e nodi fPed bodies known in
the art such aPUrelnaneNredid+edtmdytof- i-sncganmate woromer, al | ophanat e
modi fi ed body, isocyanurae nodified bafly, bjjliet nodiied body, 10
carbodi i m de nodified body, block goisocyanate, and the |ike. Exanples of
the isocyanate_nguoger fornng thelnodifijed baody include

tol yl enedi i socyanat e (TDT&?&ﬁT4?:aﬁﬁﬁeﬁVP”ﬁEFﬁﬁﬁe_T§6cyanate (MDI), xylene
dii socyanate (XDl ), naphthal ene diisocyanate (NDI), paraphenyl ene

7.8 7%
_4ﬂ4_~4ﬂ4ﬂ_“%$4"_
H oM HooH
0 0
i I 1ol i il
—CN-N—-C— —N-C—C—N— —C—N-N—-C—O—
H H H H H H
0 0 0 0 0 0
i i I I I |
—T~§—0—$Wﬁ-—T—c—w~¥—c——-$—c—§—§——-HN—N—C—N——
HH H H HH H HH VI

Hereinafter described in the following table 3 are specific examples of
5  the phenol compounds under the present invention. The present invention
18, however, not limited thereto. The phenol compounds may be used alone

or in combination.

[Table 3]
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diisocyanate (PPDI), tetranethyl xylene diisocyanate (TMXDI), 15
hexanet hyl ene dii socyanate (HDI), dicyclo hexyl nethane diisocyanate
(HVDI ), isophorone diisocyanate (IPDI),.lysine diisocyanate (LDl),

i sopropylidene bis(4-cycl ohexyl isocyanate) 00, cycl ohexyl Chisocyanate
(CHDI'), tolidine diisocyanate (TODI), and the like. The present invention
is, however, not limted to the above conpounds. 20 Moreover, the
reversi bl e thgrnysensitive recording |ayer may contain a curing agent of
crossl i nkit%y '@- NHCO7ACHYL AN 8257 s 051 i nki ng pronmoter i ncl ude
tertiary am nes such - as 1, 4-diaza-bicyclo [2, 2, 21 octane, netal conpound
such as organyc \i n conpound, and the |ike. The curing agent added nmay
cause cros$$ NG it elGHa8r1Chiet entirely. In other words,
unreacted curing agent is 5 allowed. The crosslinking reaction of the

above may 3 di t jn | apsed. The above unreacted
8 r elﬁioi?fe, (cg%ésqﬁ():{b%or@cg@@?ﬁ f}'%i gnify that the

curing agent,
crosslinking reaction is not proceeding at all. |Instead, sensing the

unr eact ed_gur agent s St a_ LN~yn the 10 crosslinking state
IS presenp.sogu S ?rng \W@?‘E&? ‘?’E@SBSWW under the present
invention is in the crosslinking state or a non-crosslinking state,
subrer gi ngat e cwat, fAd mdA,n, t| hahl yrsol il e sol vent is proposed. Mire
speci fi caﬁ?rg/qr(rieé n}dnl-gkrhreﬂxﬁrqg)ﬁg c@gégégl?%ki ng state nay becone an
eluate in thvent, and thereby does not remain in a solute. 15 Wth

this, anapyzi RN HOTHORG )r SNHBOSH@EH.REdH}e solute is recommended for

HO—Q NHCO—(CHa)r—NHSO;NHCO—({CH;z)s-1CHj3

HOONHCO—(CHz)r—OCO—(CHg)s-1CH3
HOONHCO—(CHg)r—COO—(CHz)s-1CH3
HO@—NHCO“(CHg)r—OCONH—(CHz)s-qCH3
HOONHCO—(CHz)r—OCOZ—(CHz)s~1CH3
HO‘@‘NHCO——(CHz)r—NHCOO—(CH2)3-1CH3

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 phosphonic acid,
ditetradecyl ester phosphate, dihexadecyl ester phosphate, dioctadecyl ester
phosphate, dieicosyl ester phosphate, and dibehenyl ester (Behenyl)

phosphate, and the like.
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t he above distinction. Failure in verifying the polyner structure in the
solute may indicate that the polyner is in the non-crosslinking state,

di stinguishing fromthe polynmer in the crosslinking state. Wen ot her

| ayer(s) is lam nated, a layer structure and a film 20 thi ckness thereof
are to be verified by a cross sectional photograph taken by TEM

(transm ssion el ectron m croscope), SEM (scanning electron 73 m croscope)

and the |ike. Fanpleanfithe eliphanic dazhexylhnigoundsiachelathedodbwatgd., to
t her eby expose a target | ayer. Then, the thus exposed |ayer is to be taken

(shaved) f wed by t@) surepent. accordin he above net hod.
o mat | GBS eetEadR oA Aot TRATP e B B AL AW Fn ch 1 5
prepared by evenly m xi ng-di spersing a m xture nade of the devel opi ng

agent, tdeeaddta@bidyrid O2Hhydiexyt Sioyaid Aild, 24FidrbxPdocdshfe Geld, PehR@eat . the
.resin in crossllnklng state and the coatlng sol vent which are descri bed

above. ecific exa of the solvent us or preparing the coating
sol ut i oj‘? X3deGRROIGAC 'é#%‘l’lBPtsa ‘g‘ifél‘?oéf'sa‘i’rgt% HEM0 AePRRE1aCEsopr opanol |

10 n- butanol, nethyl |socarb|nol ket ones such as acetone, 2-butanone,

ethyl amyhrib@deossHicAuad BB rotd @iRbsaricSRRNOZ,BREDroM6 ehRIRRABR achd t he
li ke; amides such as N, N-di met hyl formam de,” N, N-di net hyl acetam de, and

the 1ike; eth rs such s djethyl ether, .isopro et her,_ tetrahydrofuran,
1, 4- di oxAEAEOTa 9&%14%98?& rﬂwpatﬁtraéﬁaalt% aptd«eqpﬁgmgpcmxaéteﬁen@mw&. as 15
2- met hoxy et hanol, 2-ethoxy ethanol, 2-butoxy ethanol, ethylene glycol

di met hylg- ﬁTuB?cE octibcabBid 4k ziﬂu)bQQtaﬁaTsQﬁé ABIE D80S Bs A gcﬂm hoxy et hyl
acetate, 2-ethoxy ethyl acetate, 2-butoxy ethyl acetate, and thé |ike;
esters

2-iodohexa decanoic acid, 2-iodoocta decanoic acid, 3-iodohexa decanoic acid,
3'i0d0.00tt‘:1 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 suecinic acid, 2-tetretdecy1 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 dithto 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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such as nethyl acetate, ethyl acetate, isobutyl acetate, anyl acetate,

ethyl lactate, ethylene carbonate, and the |ike; aromatic hydrocarbons
such as 20 benzene, toluene, xylene, and the |ike; aliphatic hydrocarbons
such as hexane, heptane, iso-octane, cycl ohexane, and the |iKke;

hal ogenat ed 74 hydrocarbons such as nethyl ene chloride, 1,2-dichloro

et hane, dichloro propane, chloro benzene, and the |ike; sulfoxides such as
di net hyl 2-sutaddexyldé-hexadectl Bactinkeacidy hexddabyhedonie sadd, octadecyl

N-octyl - 2- pyrrolidone and the like. Preparing the coating solution can be

pai nt - sropignt aliRh eI UM 3R Pilp S HbloRT i Adiek e g T

colloid mll and the |like. D spersing each material in the sol vent by
usi ng t hacidpéivetacizey] nglaak wicid) lidoigel sidlgnicuirid, metkail lcotmibeybr di sper si ng
each material alone in the solvent and mxing is also allowed. Moreover,

heat i ng-_ di ssol vn L follo a ra anneal i ng (sl ow
cool i ng)™ ajﬁﬂ)l 6t m‘a"%{?‘%@%&&%’f?ﬁﬁl‘@d éﬁflg@@i‘l{ﬁ}'g ‘6‘&1 Er‘?@ccﬂ'f hod for
formng the recording layer is not specifically limted, exanples thereof

i ncl wdi nglutt4ikis @cld) @oBodyd gltiardy dcidu2heasaddgtiadigioacid)@-oothdéecylar coati ng,
spray coati ng, air kni fe coating, bead coating, 15 curtain coating, gravure

coatin |ss C er.se roll coatin di ating, die coating, and
Che || beadiaic aideoiaittigl AR Beidh 2B Bic e BexadbearPyly L r eat vent

of the recordl ng layer is to be carried out, when necessary. In this case,
carryi ngoxy@tbpanéd R, stti-Rarhenilicusdid.R-acty mamyperature vessel and the |ike

at a
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 developing 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 p_romoter is preferably 0.1 wéight %
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 encapsulated 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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20 relatively high tenperature for a short tine is allowed, or carrying out
the heat treatnent at a relatively low tenperature for a long tine is also
al l owed. 75 Specifically, the crosslinking reaction has the foll ow ng
preferable conditions in view of reactivity: 30°'Cto 130"C for 1 mnutes
to 150 hours, nore preferably 40'Cto 100'C for 2 mnutes to 120 hours.

- Since productivity is esteened in manufacturing, spending tinme until the
crosslinki ng iBhérenetfibte thdrimoseasitivet edordingflaged ¢omstittyingThe cr ossl i nki ng
step is, therefore, allowed to be provided apart fromthe drying step. The

crosslinkin erred to have conditio of 40'.C to 100*C for
i nut es s BleharbosBhsit feaprartin bR er Bl inde it SresntgryPatPhve | ayer
whi ch can be arbitrarily 10 provided on the reversible thernosensitive
r ecor di ngayay@imarilgrcontdinndiel degin.pr eventi ng sti cking and for inproving

durability. The protective Iayer pr ef erably has a thickness in a range from
0.1 ~tmto ~t nor e r abl The protective

| ayer may cont eﬁl reXamples :ﬂ%éﬁﬁlr??%\? CSPE’imﬁﬂéB égﬁ'gver hlgr an organi ¢

ultravi ol et absorbent, for the purpose of preventing the texture fog (or

backgr OWIﬂrﬂb@énsiﬁﬁ@t@%rdﬁﬁgﬂz@ﬁfr inelvie i) meﬁnéamen%acg%ﬁp Tey&i@ht parts to
50 wei ght parts reI ative to 100 wei ght parts of a binder. Known nethods and

the like ysed f t.he above recordl I eL can Hﬂe used i}foi t he protective
| ayer, sW ‘ggsst 18g ageRt syeh pREC PRGOS B BMYeSOP PPRO! 8P Ber si ng uni t
of the coating solution, the binder, the coating nmethod, the drying-curing
met hod, gdlglubdtBahk f@lyol 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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76 Exanples of the organic ultraviolet absorbents include: i) benzo
triazole ultraviol et absorbents such as 2-(2'-hydroxy-5'-Mthyl phenyl)
benzo triazole, 2-(2'-hydroxy-5'-t-butyl phenyl) benzo triazole,
2-(2'-hydroxy-5"'-t-butyl phenyl) benzo triazole, 5

2-(2'-hydroxy-3",5" -di-t-butyl phenyl) benzo triazole,

2-(2' -hydroxy-3'-t-butyl-5 octoxy phenyl) benzo triazole,

2- (2" - hydrepouridl havingi a bivalént gratprgbdthnity beterc hemnpahdizavalky)
2-(2'-hydroxy-3'-t-butyl -5 -nethyl phenyl)-5-chloro benzo triazole,

2-(2' - hydroxy; 5' - ethox henyl ) benzo tkiazole, and the ;i ke, i1i) benzo
ohenon ATETAVRETEE SRLTE s RIS, ) s BRIl =bE NS phenon
2- hydr oxy- 4- met hoxy benzo phenon, 2-hydroxy-4-n-octoxy benzo phenon,

2- hydr oxgubstidatienyl gmwup, biénzed phetidle, Th'prdsdwyidineentidnrie hexyverpenzo
- phenon, 2, 2'-dihydroxy-4,4'-di net hoxy benzo phenon, 2,2',4,4'-tetrahydroxy

benzo phenan, . 2- oxy- 4- met hoxy-,2' - car boxy benzo phenon,

2-hydrox‘V’[1 yﬁ%?ﬂ@ﬁ%&? NG GOPWENSES- 2- hydr oxy- 4-chl oro benzo 15 phenon
2- hydr oxy- 4- met hoxy benzo phenon-5-sul fonic acid, 2-hydroxy-4-nethoxy
benzg phenon- 37a@sk the prdsbanaiwntion, Zhe devdiils thérosalisiidoxy benzo
phenon-sodi um sul fonate, and the like; iii) salicylic acid ester

ul traviol et bsqr bents such as phenyl salicylate, p-octyl phenyl

sal i cyl a%e&?rﬂﬁn& BYRLMAFHOMANA FREPB A car boxy phenyl 20 salicyl ate,
met hyl phenyl salicylate, dodecyl phenyl salicylate, 2-ethyl hexyl phenyl
salicyl ate, hamsaapldaydf thBenyingsSadditlsddcheraiflindteds mlifidd bbdescyano

acrylate ultraviol et absorbents such as 2-ethyl
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 (T'DI), 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
(HMDI), isophorone diisocyanate (IPDI), lysine diisocyanate (LDI),
isopropylidene bis(4-cyclohexyl isocyanate) (IPC), cyclohexyl diisocyanate
(CHDI), tolidine diisocyanate (TODI), and the like. The present invention
18, 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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hexyl - 2- cyano- 3, 3' di phenyl acryl ate, ethyl-2-cyano-3, 3" -di phenyl acrylate,
~and the like; v) p-am no benzoic acid absorbents such as p-am no benzoic
acid, .5 p-amno glyceryl benzoate, p-dinethyl am no amyl benzoate,

p- di hydroxy propyl ethyl benzoate, and the like; vi) cinnamc acid

ul travi ol et absorbents such as p-nethoxy cinnam c acid-2-ethyl hexyl,

p- met hoxy cinnam ¢ aci d-2-ethoxy ethyl, and the |ike;

4-t - butyl - 4?- Mtdinplesdif hhe zeodslinkifa peomdtep)indldieaRirtiade heiinbé eGei ¢ aci d
ethyl; and the |ike. Exanples of the inorganic ultraviol et absorbents

i ncl ude zi .sul phi de, (i tani um oxi de,. cerium oxide, tin oxide, nolybdenum
oxi de, zﬁ}snfzi'fl}??%l i i‘}[?:n%’giPﬁ'@,nesP’r‘%%Eh‘?O%Pﬁ% §UCh A6 OFBAYICIAR de,
magnesi um oxi de, 15 zirconi um oxi de, barium oxi de, cal cium oxide, strontium

oxi de, sdomipouiel, atidt thedeke,al Thé BbFingi doeinf @dde@ R4y Bahdd e@ssiakingm ni tri de,
and the like. For preventing sticking or inproving durability of the
protective .layer, other fillers free fromthe ultravjolet absorbing

pr oper t yFe8FtipRentively; ok nof entiraly,: + inngther sprndsy unEgadied supBg agsntps
protective layer, the fillers 20 being divided into an inorganic filler
and gn qqlupsdd: filler. Exanples of the inorganic fillers include cal cium
carbonate, 78 nmagnesi um carbonate, silicic: anhydride, hydrated silica,
hydrated al um _qum silicate, hydrated calciumsilicate, alumna, iron

oxi de, cal Ci uﬁﬂ&‘?r&é?*lmlﬁ’é’@%éﬁﬁé’ﬁfﬁh%?%@m BUPROsRPEaccardiRmbrethe oxi de,
silica, talc, mca, and

time elapsed. The 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, submerging 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 iﬁdicate 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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the like. 5 Exanples of the organic fillers include silicone resin;
cellul ose resin; epoxy resin; nylon resin; phenol resin; polyurethane
resin; urea resin; nelanm ne resin; polyester resin; polycarbonate resin,;
styrene resins such as styrene, polystyrene, polystyrene- isoprene,
styrene vinyl benzene, and the |ike; acrylic resins such as acrylic

vi nyl i dene chloride, acrylic urethane, 10 acrylic ethylene, and the |ike;

- pol yet hythésresdops) andfthe diklede Mige, hadindevitayas(shrtodgusnsdiodeat all,
f or mal dehyde, nel am ne fornmal dehyde, and the like; polynmethyl nethacrylate

resin; vinyl cghloride resin;, and t like. . Under t resent invention,
the 1 11ortberhy SRS ATEOHETET | Laehyine iR sTPared [a5rgs thbp AKX | o
case of the plurality of the fillers, the conmbination of the 15 inorganic

filler agHaté®, s batollowed berhe SneuBure pReit ficeadiNg ko thé above @Rhd@ur at i on
t hereof may include sphere, grain, plate, needle, and the like. Content of
the filler in_the r.oteﬁive | ayer is 5 volume %to 50 volune.%, For

preventing fudi@Rgtéon ghthe eecprdingdayer may wset seating spayfgn which e added

by a lubricant, specific exanples thereof including synthetic waxes 20

suchsas Iﬁ@bai-ed!\lﬁsf,evﬁﬁty_ﬁlﬁ:fiﬁ@x épeﬂ%@hgﬁtxhﬂtﬁﬂ@m{% ofoihe déiz@ldﬂihgi pl ant wax
such as cured castor oil and the |like; ani mal wax such as beef tall ow cured

oil 79 and the like;. higher alcohols such as stearyl al cohol, behenyl
al cohol , 38R ﬁrfecoklwrlng;cgﬁp ethe %&19*1%@33@1%@%11%8@&@% theirgsin auri ¢
acid, nyristic acid, palmtic acid, stearic acid, behenic acid; higher

fatty acintr8sdletlEingldhte? andsPletiohtihg dléontashithesledosciilbdabossch as
stearam de, oleam de, anide 5 |aurate, ethylene bis stearam de, nethyl ene

bi s stearam de hyl ol
Speré?f}lc gxamples 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;
amides 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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'stearam de, and the like; and the like. Content of the lubricant in the
protective layer is 0. 1 volunme %to 95 volunme % nore preferably | vol une
% to 75 volunme % The reversible thernosensitive recording naterial used
as the over 10 sheet under the present invention may be provided with an
internediate |ayer between the recording |ayer and the protective | ayer,
for the purpose of i) inproving adhesi on between the recording | ayer and
t he pr otlgalroverboagench dsimetliydesatchhgidd)d,2-didioitoghlaaygedichlieym causi ng
degeneration attributable to application of the protecti ve |ayer, iii)
preventing the d|t ve in th . ot tlve I .ro Vi .to the
recor di P&?&& ?’i’fﬁenﬁr Qggﬁpieﬁﬂ?et’ﬁg XIS 5 aﬁ rfil ghgg%‘bl?‘%flh& | ayer
frommnoving to the protective |layer. Preferably, the internediate |ayer
has a t hirdktiesEkenp@rroHd@ee ke N-obtyln2-pyr0lidbne; aml cheoliRéerably 0.3 gm

to 10 ~tm Known nethods and the Iike used for the above recording | ayer
can be used f the in medi at e Ia 20 suc s ,t he sol.vent, the
di spersing unl TERRT e th@ g %%Wi} Vﬁﬂn b[eh‘@rﬁﬁeHdB’r t b3 BNy et hod,

t he drying-curing method, and the Iike. 80 The internediate | ayer may

cont ai n @atingog(ﬂaﬁbﬁ-diéﬁdraiﬁgnhﬁit suehsey peaat shaker) ballaaml Catetiteravi ol et
absorbent (which are used for the above protective layer), for the purpose

of preve ext background f og) con ent thereof being
in a rar@“@ geﬁnnel 38 dml ég’r“g’émpo caliod mai grd t Esa 1PEXAENE o 100

wei ght parts of the binder. Mreover, the reversible ther nosensi tive

recor di ngachirhatdradal ﬁpﬂhetéwvenﬂﬁwﬁ@mtg&@ dRRerdhiidrHobfiGy dihetding under the

present invention may
unit is allowed, or dispersing each material alone in the solvent and mixing
18 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
coaj:ing, 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 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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allow the reversible thernosensitive recording layer to contain a
phot oel ectric transducer substance; or may be provided, adjacent to the :L
0 recording layer, with a layer containing the photoel ectric transducer
substance (referred to as photoel ectric transducer |ayer). Mking the above
structure containing the photoel ectric transducer substance can carry out
the recording (coloring and decol ori zi ng) even when a | ow out put

sem condipdcificdlhs ehe arubslinking keaction hsethe bBlo®ing pecibable donditi®@idiods
usi ng the photothermal transducer substance, providing the photothernal

transducer_.l a adj.acent 1o t Leversi.ble the ensitive recording
| ayer i smn"ﬁﬁg’y rrgfl‘é’%lgﬁy'eé? rg’o A Egp(g ?q}"ogfnmtl&seto, {%ﬁﬁ?‘&fg‘r’lé‘f“?ﬁl transducer
substance is costly) and less influence on the material constituting the

r ecor di ngref@ndly 489C Mono0Me for 2 Mierutédto PLE Reaks.i YRk pRddudivigy id avi ol et
absorbent | ayer having a visible-light transparency can be provided so as
to protect the.l.ayer 81 containing.the photothermal transducer substance.
Exanp] o SASPCTRAR 1B HOR B RS HARE, TRATCIRE Sihe SHEH 2R SrossiniRE W i nf r ar od
absor bent pignent, carbon black and the |Iike, which have an absorption

peak si n gufficién¢lyndonypletedicofl diffidulgy, WoaMed eReilinkingdstss ib,aoReetor 5 | aser
beam to be used. In general, the sem conductor |aser to be used has
wavel engt 00 nm nore pigferab Y,700 nmto 900 nm

and the al?w??‘g?@he %%é% %p%?r M&%#&@gﬁﬁg- h#hge CrRssHakn s sedr 5t i on
wavel ength in the above range. Exanples of the above pigment include
cyani né preferred to have conditions of 40°C to 100°C for 2 minutes to 120 hours for
heating.
Described next is the protective layer which can be arbitrarily
10 provided on the reversible thermosensitive recording layer, for ordinarily
preventing sticking and for improving durability.
The protective layer preferably has a thickness in a range from 0.1
um to 20 pm, more preferably 0.3 pm to 10 pm.
The protective léyer may contain an inorganic ultraviolet absorbent
15 or an 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 100 weight parts of a binder.
Known methods and the like used for the above recording layer can
be used for the protective layer, 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'pignent, pol ynet hi ne pi gnent, anthraqui none pignent, and the like. O
t he above pignents, the phthal ocyani ne pignment and the napht hal cyanine

pi gnent
pi gment

are preferable. The phthal ocyani ne pignent and t he napht hal

have a structure having resistance to deterioration such as

cyani ne

deconposition and the 15 |like caused by heat or ultraviolet ray, thus

I ncr easi

ng the nunber of rewitings. In viewof chemcal stability

weat herabi | i t yEanfphealf the @egshianderadislet Absdubkats idvbudever si bl e
t hernosensitive recording material  under the present invention is

especi al. referred. to, be for. ith various 0] tals apd vari.ous
podiit g S S A8 R T S R R L AR e Y

chem cal

82 stability. In general, the reversible thernosensitive

such as

recor di nghemilEhémdo whasle,i B (2 e devey-55bbatylusisaiyll bensy as@atlej nvention is
produced by sequentially formng, on the support, the recording |ayer and

ot her ne ary | ayers. The esent .invention is, however, not Ii
to the a%gg?j?yéﬁﬂy%'t'ﬁ'i’ﬂltﬁfmﬂ?éﬁn%F%%@\i%’s descri bed bel ow is al |l owed.

For exanple, the reversible thernosensitive recording material havi

sequent i
protecti

(P yhstdrexy-aY 61 8i-PbatfINHeIBERG 4o t¥RiZoRS @J_r-@"-thgdk@asas’-@ndtﬂr@
In

ve | ayer on the support can be produced

10 preparing a protective |layer face to be djsposed on the, uppernost
and a pdé‘é?’g)bpbg’&é‘é bouke Eriapdlo ?\‘é%hlilﬁg‘iif%@@ é%o'ﬁ’?F'ﬁ’Nﬂ ﬁ]beragbﬁ%&ﬁ

sol ution on

10

15

20

mted

ng

e follow ng steps: i)

| ayer

g% coating

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 ultraviclet absorbents such as 2,4-dihydroxy benzo
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 bér_lzo phenon, 2-hydroxy-4-chloro benzo
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;
iii) salicylic acid ester ultraviolet absorbents such as phenyl salicylate,
p-octyl phenyl salicylate, p-t-butyl phenyl salicylate, carboxy phenyl

salicylate, methyl phenyl salicylate, dodecyl phenyl salicylate,

2-ethyl hexyl phenyl salicylate, homomenthyl phenyl salicylate, and the like;
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t he peel abl e base sheet to thereby formthe protective layer at first, iii)
then, formng the thernosensitive recording |layer on the protective |ayer
by a coating nmethod, iv) then, adhering the support filmto the

t hernosensitive 15 recording |layer, and v) finally, peeling the peelable
base sheet. The reversible thernosensitive recording material which is the
over sheet under the present invention nmay be partly or entirely provided
with a iepl or icggnbd ageylavhitthaiatetatbsaridrits auyh pis@-stleylpat t ern made by
printing nethods such as an offset print, a gravure print, and the |ike;

by printers.20 such,as,an inkjet printer, a heat jransfer printer, a
oubl | O gt s o hepRihindre) BHI: aticca. S HR ROV AR HR pper
portion of the coloring layer may 83 be partly or entirely provided with an
OP (overamt thd dikwar ni sh | ayer having, as nmain conponent thereof, a setting

resin. FIG 3 and FIG 4 show an exanple of the information recording-

di spl ayi‘agh_car.d nder. t he g es§nt invention, specifically, a method 5 of
maki ng an B &iap bepzoic i {qu ERES, AN a¢PEMHEIQ Renzol; 3Ad: sect i onal vi ew of
a layer structure before the pressing for formng the I1C card. The IC card
in FEG pahisolghfedrdl bondoage, HinethleimNg AkhEbeshRRE, > dilsydrdkgr posed

between a first core sheet portion Bl and a second core sheet portion B2.
Qut si de the . irsé core sheeh ohé; on Bl, 10 there is provided an over sheet
A whi ch Rrop¥bethid hengpale: apditbeddkeri rst core sheet portion Bl that an over

sheet support 103 cont acts the first core sheet portion Bl. Qutside the
second cgle sheghameds héidMulBavaslet ABs@PRAR LeclPhE Brmefib:9UliBhalmdyer sheet

portion Dis overlapped. He ating-pre s sing the over
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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sheet A and the outer |ayer sheet portion D fromrespective outsides

t hereof 15 by neans of a heating-pressing machine can forma | ayer 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 |ayer sheet portion D includes an outer |ayer sheet 119 having a
magnetic stripe layer 115 which has been tenporality transferred in
advance.maferediunstarbonate kilédic a@hpdridephy ddatedeilitde hydravedniluhdyem 111 on

t he over sheet Ns side of a white core sheet 116, while the second core

heet | 112 84 t | heet
et oh iR, Beanfisa it Bliedle, piYRing Fon okl CHETRITHIS ol Sh1 o base

material 101 and subsequently cutting, with a punch bl ade, the |ayer

st ruct uraghésiug 6:add, enimiokite:, angiiede okidd, Rilicabexk, MEENAthDf
removi ng the peel able base material 101 in 5 the final step allows the

peel abl e q{ material 101 to function as a protective filmof the
rever si it rnmosensitive recording layer 102. Wth this, the IC card in
its manufacturing step can be free fromi) scratches and ii) snmear of heat

press mrror [Haipliofihhe Gegdnitdilldie ifdudedilvonkl Reth;@8Hulddeekidse from
the reversible thernosensitive recording |ayer 102. 10 The nethod in FIG 3

of renoving the, peebﬂ abl e materltﬁ 101 after the heating-pressing can be
r epl aceERARY FeEWe Dy BRtiAgPhen ASIRER SEhaRe ToYaRkER T8 peel abl e base
material 101 fromthe over sheet A, overlapping the over sheet A wth the

first comglagheRlrelf;tjoliedtdy résth! Pol9BaMonatd SesiNPtyrEflc PESAS s06h 88 _
descri bed above, and thereby formng the IC card. The 15 over sheet having

t he thus obtal nefl structure can be treated |like a thjck over
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, aﬁd 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 oil and the like; animal wax such as beef tallow cured oil
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sheet which is used generally, thereby a production line for the general
card can be used. Moreover, an over sheet whose peel able base material is
renoved and which is rolled can be used. Under the enbodi nent, the pressing
condition is preferred to have a 20 pressing tenperature in a range from
100'C to 150*C, a pressing pressure in a range from 10 kgf/CW to 50
kgf/CM2, and a pressing tinme in a range from5 85 mnutes to 60 m nutes.

The | C carditHeolikeichigiet hoheht suvd- 49 eteairyiglashdlshelesyliglecdHoG add thé t er
being fornmed into the card, can be enbossed (character) by neans of an
enbossery,., FLG, 4 shows .tthe I C card having.an enboss 120. 5 As.the sheet
mat e 1 allifes Mg ALY Brids Syel A% PASH AGH: LomiGant) BYTLHI%AEdui pped wi t h
the antenna coil, i) those substantially |like the material for the above

cor e shaeilnritid dehtt; sabnie acid, Behémyeicididgher fdtty abidesgeneaidings pl astic,
iii) and the like can be used. Especially preferable are the materials

excellent jn h resistance. .The antenna coil. .may be.fornmed by carrying 10
out pr | AoFHGE BRI S BTN Ao A REISY, ARt Aiont . The | &
card in FIG 3 uses a sheet which is provided wth the non-contact chip

and she lalirkie, echilpne Bivbtielriieds thethidekdbls stERMRIRS dthiylvlent i on i s,
however, not I|imted thereto. An IC chip wired with an antenna coil is

are 15 SERRTAR g 3B WORJ G AR e itor PR oL Bht LY Brihean be. read or
witten by the known conventional nethod (contact or non-contact), nanely,
readi ng p:oteiRe laptPid@liwiusile WitbidTenl08W %) hifrBRireRRabE R¢ERIREsNed.
to 75 volume %.
The reversible thermosensitive recording material used as the over
10  sheet under the present invention may be provided with an intermediate
layer between the recording layer and the protective layer, for the purpose of
i) improving adhesion between the recording layer and the protective layer,
ii) preventing the recording layer from causing degeneration attributable 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
aﬂditive 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 pum, Known methods and the
like used 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.
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The i mage processing nethod under the present invention may be added by
any other step(s), as long as at |east one of the displaying and 20
erasing of the inage is carried out by heating the surface of the inmage

di spl ayi ng section of the information recordi ng- displaying card under -t he
86 present invention. For formng a coloring inmage on the reversible
thernosensitive recording material which is the over sheet under the
present i nventTlmintehaediate rlaﬁetremhyi cdntainen heaigadid wlteavdoletr i ng
tenperature or over followed by a rapid guenching. Specifically, heating

th the.th head t hort ti Iy heat
¥Mhe recgq'l%ﬁoeée a?/regfil of %{fyc EWSGB ﬁ?’(ﬁ}?ﬁﬂ g‘f’}ém’%‘rfcb){ftust?:df%f]gﬁ% ﬁlbggfgad?/nge? 0

a rapid quenching. Wth this, a coloring state can be fixed. 10 On the

ot her hqmteatﬁm)laget)zifmhmyumse@m@@bmﬁgtlye' tagtubedid fog for relatively
a long ti rre by neans of a proper heat source followed by cooling, or ii)

t erper atRKETRERS FR) FsTeht FBI5f DRSS FRVLLEE DorBERAtaREtoro B0
extensive area of the recording nedium thus delaying the subsequent 15

cool isng. weight pastsStelptive henebarsight bartbasrahersiaie® may be caused. In this
heating nethod, a heat roller, a heat stanp, a hot alr a ceram c heater

AR A AR AL P o R
t enperature

information recording-displaying card under the present invention may

allow the reversible thermosensitive recording layer to contain a

photoelectric transducer substance; or may be provided, adjacent to the

10 .recording layer, with a layer containing the photoelectric transducer
substance (referred to as photoelectric transducer layer).

Making the above structure containing the photoelectric transducer
‘substance can carry out the recording (coloring and decolorizing) even when
a low-output semiconductor laser and the like are used.

15 Of the above two methods using the photothermal transducer
substance, providing the photothermal transducer layer adjacent to the
reversible thermosensitive recording layer is more preferable in view of cost
(i.e., photothermal transducer substance is costly) and less inﬂuenﬁe on the
material constituting the recording layer.

20 Moreover, under the present invention, an ultraviolet absorbent layer

having a visible-light transparency can be provided so as to protect the layer
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range, decreasing an applied energy to slightly Iower than a recording 20
energy is preferred. In the above decreasing of the applied energy, a
voltage applied to the thernmal head or a pulse width to the thernmal head
is to be 87 adjusted. Using the above nethod, the thermal head al one can
carry out the recording- erasing, thereby enabling so-called an over
writing that includes erasing of the inage and displaying of a new inage.
Exanpl exontainieg She photathegmabtitarsducereubsihhes. t han an ordinary printer, a
heat transfer printer, a sublinmation printer, and the Eke. Erasing can be

ied out b h I t b f
et rol ler,  dxafaBoea dhg PhafnBRE T e FRENEE: S8R Y aor the

present inventi on |s not specifically 10 limted, as long as at |east one

of the fialftared rdsothapritipoent, ¢grban Hlar@lganddhwik@ymgcluhhtrefa@r di spl ayi ng
the image to the information re cording- displaying card under the present

inventio an i erasin for eras he i1 mage, i) an
| mmge. i Sisespting beaRadithg vt orc Bl e ARGk &f aseRpcoHEtHRge, 15
Exanpl es of the image displaying unit include a thermal head, a |aser

syst @m lager béem! ok uadd.| e exanpl es of the inage erasing unit include a
thermal head, a ceramc heater a heat roller, a heat stanp, a hot air

machi ne, and the |ike a 0 Thf i nf oli)matl recorql ng-, di spl ayi ng
card under th nrﬁeé)segﬁ]( t es 1con uctor laser to euse as wavelength range

from 100 nm to 1000 nm, more preferably 700 nm 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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I nvention is to be described nore in detail hereinafter based on exanpl es.
88 The information recordi ng- displaying card under the present invention
is, however, not limted to descriptions in the exanples. (Exanple 1)
<<Form barrier layer>> 5 A support sheet (branded as D AFl X PG CH nmade by
M tsubishi~ Plastics, Inc.) nade of an anorphous aromatic pol yester resin
and having thickness of 100 pmwas prepared. Then, a barrier |ayer was
formed istabfgyf ol | owi ng steps: i) preparing a drawing PET film (branded as
Dl AFO L K233E made by M tsubishi 10 Polyester film Japan) having thickness

of 4.5 [tm iiy). coati one fa t he dr PTf

t wo- sol uti on J@r&eﬁ%apg%}?ﬁﬂ%’ﬁcllelﬁ%&??%% X?ﬁg‘fﬂf H’rag]?ﬁﬁLghr“&l n and an
i socyanate crosslinking agent), iii) drying, iv) form ng an adhesive |ayer
havi ng tikithknees shéetlugdar the esehtiipion@ionie prddavéd by BEJuéndiallyt hi ckness

of 4.5 gm on the sheet made of the armrphous 15 aromatic polyester resin,

to befolowed dr | am natin agin thus obtai ned sheet for 24
hours at 05??1%% -'Q:pocr@n%@ %f"?“ﬁ?%ngflagﬁ’" g‘,“& ﬁlaervlil%essa} a]ﬁ'ﬁbs ‘the barrier
| ayer on the support << Formreversible recording |layer >> The foll ow ng

di sper siThe poddénit dfivavson i hawesrek Ofotl 10mieddotthe ahdle! SYEHEALH €
t hernosensitive recordi ng I ayer The di spersing solution as a coating

soluti onpro uchibh met(ilo(c)i escr1 edlbeerlow 1 %_rllogvt ge drawing PET film 89

For example, the reversible thermosensitive recording material
- having sequentially the reversible thermosensitive recording layer and the
protective layer on the support can be produced in the following steps: i)

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 base 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 support 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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with a wire bar, then was dried at 80C for 5 m nutes. Then, curing was
carried out at 60C for 24 hours, to thereby formthe reversible

t hernosensitive recording layer having filmthickness of about 10 m

(Di spersing solution for reversible thernosensitive recording |ayer) 5 1)
Devel opi ng agent having the follow ng structural fornmula 4 parts HO\
NHCO- ( CH2) 5- NHCONH- (CH2) 17CH3 2) Di al kyl carbam de (branded as Hakreen SB
made by B frartlKesentifdly profidefl vilth seOP @vpaptrimtByarkdsl laperpiodviak, 50%
solution (branded as LR503 nmade by M tsubishi Rayon Co., Ltd.) 70 parts 4)
Met hyl et hyl . ket one The .,above conpositions were pul verized and di spersed by
neans ofasa%ﬁéi‘? FOWPPPG?ﬁF}berﬁgftai SLHOBTSEHhg an average particle diameter of
about 1 m 15 5) 2-anilino-3-nethyl-6-dibutyl am no fluoran 6) |socyanate
(branded as CERONASTImdETGadesHoyw hh RReM ple péthe RIMIREOHANE | NDUSTRY CO.
LTD.) 2 parts The above conpositions were put into a dispersing solution

R RS ey G R g BB
sol ution. 90 ' _
5 of making an IC card having a print layer.

FIG. 3 is a cross sectional view of a layer structure before the
pressing for forming the IC card. The IC card in FIG. 8 has the following
structure: An inlet sheet C 1s interposed between a first core sheet portion Bl
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. Outside 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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Then, the followi ng coating solution for formng the protective |ayer was
prepared. The coating solution was applied on the thus forned reversible

t hernosensitive recording |ayer, formng thickness of 2 m Then, an
ultraviolet ray (conditions: 120 Wcmx 10 mmn) was irradiated 5 for
setting. Then, aging was carried out at 60C for 16 hours, to thereby form
the protective layer. Wth the above steps, an over sheet was thus prepared
havi ng seqthendviizr lhpgeslectportion Nippolet of 4 whitvasork shebYEF., t he reversible
t hernosensitive recording |layer, and the protective |layer. 10 (Coating

solution for f@rmn rotective,ayer) 1), Ur ne acryl ate ultraviol et
Sotting " boi n TR MRS Bt TR YRES pltarat 30 B Epll T 21 &
| ncorporated) 15 parts 2) Filler (branded as P527 nade by M ZUSAWA

| NDUSTRI ciittihy, Ghivh QAlrsh #ade,)tHe lpget striktitehiniio aceirdtcandbrpahiesCrhe above
conpositions were sufficiently dissolved- stirred, to thereby prepare the

T ecor dr e ol8Eps Shave R BPA S FeBrite e BerfPE bakemb b e & i o
tenperature is 170C. (Example 2) 91
5 the final step allows the peelable base material 101 to function as a
protective film of the reversible thermosensitive recording layer 102. With
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 reversible thermosensitive recording layer 102.

10 The method in FIG. 3 of removing the peelable material 101 after the
heating-pressing can be replaced with the following metho_d. Removing in
advance the peelable 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/fem? to 50 kgffem?, and a pressing time in a range from 5
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In the preparation of the over sheet, the exanple 1 was |ikew se carried
out, except that the barrier |ayer was changed as follows: A sheet nade of
an anorphous aronmatic pol yester resin (branded as D AFI X PG CH nmade by
M tsubi shi Plastics, Inc.) having thickness of 100 5 mwas prepared.
Barrier layer: a drawng PET film (branded as DI AFO L K230E nmade by
M t subi shi Pol yester film Japan) having thickness of 6 m was used for a
dry | animatuteg to6Otthimwatiesve anor phous aromatic pol yester resin sheet.
(Example 3) 10 In the preparation of the over sheet, the exanple 1 was

i kew se car tme ept t arrijer |ayer was nged. as
follows: A shéfe}%edﬁgérdof&%}]e%a%Bg%gégﬁggi’&%ﬁ%gﬁgll S8R ?@@’r Ef E(ui)t%mded as
Dl AFI X PG CH made by M tsubishi Plastics, Inc.) having thickness of 100 m
was pr efdsing foltasd imto theyard, eardbaemimsBEd (dharacted) by deehresofRiAFO L 15

- KC230- 8E made by M tsubishi Polyester film Japan) having thickness of 8 m

was used fpr a dr am nat i t he ;above anorphou romati ¢ pol yester
resin shHéB ‘E’Ss(aﬁxam}epiﬁ"%?ﬂ%@pw ﬁ&vfﬂ%awggﬁ*?e@(? an anor phous _
aromatic polyester resin 20 sheet (branded as D AFl X PG CH nmade by

M t sgbi shi Pl a%4 tlzsshdetanatdrinlifoga shleet kradded will) OhemvaoptapdCed. On a
surface of the thus prepared 92 anorphous aromatic pol yester resin sheet,

the fol lc%vinp Y u%)paéd v@%hsﬁ{euéﬁt%%ngoc%ﬂ, 1) those substantially like the material

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
Store_d 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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t he barrier layer was applied by nmeans of a bar coater. Then, the exanple
1 was |ikewi se carried out, except that an- ultraviolet (160 Wcm x 10
mmn) was irradiated for setting and that the 5 barrier |ayer had

t hi ckness of 2 pm (Coating solution for barrier layer) Utraviolet ray
setting resin: 5-function acryl ate nononer 50 wei ght parts (branded as
KAYAI RAD D- 310 nade by NI PPON KAYAKU CO., |o LTD.) * Photo pol ynerization
st arti ngpwegent invemtamded as | RGACURE 184 nmade by Chiba Speciality

Chem cals) 3 weight parts * Coating solvent: 2-propanol 50 weight parts

15 (Exanpl e 5)y.As. a _peel able.base material , a yet hyl ene .t er epht hal at e
film (thicknes® f8f'm§'§g§t ORE HARS on evﬁ‘??’%?ﬁﬁiﬁot%ﬁ@éﬁs%%}%lga i n advance
wth a silicone resin on its surface. To the above silicone-coated

sur f ace, reaordipgpatariallvahiehlk tthavver ehedtayndedtheqirebaigt irdshbionashappl i ed,

followed by irradiating of 160 WcMof the wultraviolet ray at 10 m m nute

for setting, ,to, thereby for.ma protective |ayer 93 havi t hi ckness of 5

gm Then?ve?ﬁgea]‘f Esp@r]%q gated 9 g‘ﬂo’FlBlg tempera sqrmvgrﬁ?ﬁ&ﬁ%&m tive

recordi ng | ayer which solution was used in the exanple 1 was applied to a
© 5 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.

10 - 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
ii) temporarily heating 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

15 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

20  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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surface of the protective layer (nanely, a | ayered body of peel able base 5
mat eri al and protective |layer), then drying at 80C for 5 mnutes, and then
aging at 60C for 24 hours, to thereby forma reversible thernosensitive
recordi ng layer having thickness of 10 gmafter the drying. To an anorphous
aromati c polyester resin sheet (branded as D AFl X PG CH nade by

M t subi shi Plastics, Inc.) having thickness of 100 gm the 10 recording

| ayer' s asljdstedf a | ayered body (constituted of the peel abl e base materi al
the protective layer, the reversible thernosensitive recording |ayer which

th bt ai-ned bond | ami_nat.i ., 0 i 2- ti
adhesi ve (namis b PEARIRE Fekih e A B B PO Th ) . A ter
formng the | ayer structure of the peel able base material, the 15

pr ot ect ireeotdygrerating, tisrebsgichlablingsormdledsdn over wekhiglihyg inaMeles and t he
support, the peel able base material was peeled, to thereby obtain the over

sheet. (Exanpl .For prepari t he ,over sheet, support .sheet (prototype
PTG PC TR e e AR ARy Dot S TG Ee] nExXREREgE hE T ckness of
100 gm was prepared which sheet contained a polyner alloy resin nmade of an

anmor phouscdliag amit irclpdd, yahoe thaw anrordivihr® Mohieras beaateadsfst n. Except for
t he above preparation (change), the exanple 1 was |ikew se carried out, to

tsﬂgref: Py éﬁ%e g;rl t%ugﬂg@[ Yc?ngp%?‘lg?er; E@&E@%@%@g 7]_%ra%in|:go {ZaIE E)S%%Hig 021? yover
heating to the decoiorizing 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-displaying 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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(7/3) made by M tsubishi Plastics, Inc.) having thickness of 100 m was
prepared whi ch sheet contained a polyner alloy resin made of an anorphous
aromati c polyester resin and a pol ycarbonate resin. Except for the above
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
rever si fl'ee hifermasiensietondingelispldyig cdry@idareiheghrsgetitventan @M ng
corrpound to thereby prepare an information 15 recording- displaying card.

' ) CH2) 16CH3 t|ve exanpl e 1) The exanple 1
was ||kelwvgeeve&'azﬁc%_ﬁﬁ1 ?ﬁ'ﬂ_{cci‘?(ﬁ&gﬁ%mf]ﬁéfl t&‘ﬁgg‘g‘ Rf&r |ayer was changed as
follows in the preparation of the over sheet, to thereby 20 prepare the
over shd@xandfe 1An anor phous aromatic pol yester resin sheet (branded as
D AFI X PG CH nade by M t subi shi Plastics, Inc.) having thickness of 100 m
was pre ed. Barrl Ia er: a draw ng PETflIm(branded as DI AFO L H100
made by Ry Eﬁ’fleb Ster film Japan) having thi ckness of 12 mwas 5
used for a dry lam nating on the above anorphous aromatic pol yester resin

sheet. (Conparfasiuyeoresaept rahded as DIAFIX PG-CHI made by Mitsubishi
Plastics, Inc.) made of an amorphous aromatic polyester resin and having
thickness of 100 um was prepared.
Then, a barrier layer was formed in the following steps: 1) preparing a
drawing PET film (branded as DIAFOIL K233E made by Mitsubishi
10 = Polyester film Japan) having thickness of 4.5 pm, ii) coating one face of the
drawing PET film with a two-solution adhesive solution (namely, containing
a urethane 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 um) on the sheet made of the amorphous
15 aromatic p.olyester 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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The exanple 1 was |ikew se carried out, except that the barrier layer was
changed as follows in the preparation of the over sheet, to thereby 10
prepare the over sheet: An anorphous aronatic polyester resin sheet
(branded as DI AFI X PG CH rmade by Mtsubishi Plastics, Inc.) having

t hi ckness of 100 gmwas prepared. Barrier layer: a drawing PET film
(branded as DIAFO L T100E nade by M tsubishi Polyester film Japan) having
t hi ckneswitbfa @8renbavashdrs wasatriddat §08C fort amimattesmg Then hmrabmwasanor phous
aromatic polyester resin sheet. (Conparative exanple 3) The exanple 5 was

I|keW|sec [ i € for h chan to thereby prepare
the over® 3 tou%fgmgetéﬁggp}h %%f%‘?b%?#ﬁ?}%%f%wl%@sl?n sheet having

t hi ckness of 100 m was changed to: 96 a drawi ng PET havi ng thickness of
125 ~t mthefGospasitive recexding leyet)haiing ditantiiekhessasf dhiokieillgemcar ri ed out,
except for the following change, to thereby prepare the over sheet: 5 the
anor pho [ resin,sheet havi.ng_thi 100 ~t m was
changed Wi GeHe SRkt B SR BREEh =G et HRERE Bt 100 ~trm
(Conparative exarrpl e 5) The exanple 1 was |ikew se carried out, except for
t he Bol IDwi ng 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}verized and dispersed, followed by a sufficient stirring,

20  to thereby prepare a recording layer coating solution.
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10 change, to thereby prepare the over sheet: the anorphous aromatic

pol yester resin sheet (branded as DI AFI X PG CH nade by M tsubi shi
Plastics, Inc.) having thickness of 100 ~Lmwas 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
aromati ¢ pol yéidtey, the dollowireptoatans solatied fen fhrinhiewy theippdtecBveriayef t er t he
dryi ng, the over sheet was def ormed, causing a rough surface thereof 20

P i spl ayi ng. d t I heet ,
an aimor PROLE SR, | TSGRy B B iR e Beia®id ar X PG Ot
made by M tsubishi Plastics, Inc.) having thickness of 100 gm was

pr epar ectevémihlec@menﬁisensitiverreamﬂing@mmﬁm&g&hd&ﬁeebf ghianded as DI AFI X
PG WH nmade by M tsubishi Plastics, Inc. havi ng th| ckness of 280 ~Lm was

Cheets oftehm YR <'r1i‘<§%f<)p%2f§@ﬁ%fg Inilpres dragpeed

conparati ve exanple 2, the conparative exarrpl e 3 and t he conparative

exanpl e for wetting. ut Ther,tagingiwe @irrdd0owiatGFEFTfoFM6 Keurss ttedrebit FI G 1A
and FIG 1B, two of the core sheets were 10 overl apped on one outer | ayer

sheet . reo er oV. sheets prepared in the exanples, the conparative
exanpl e @8&@%&\%’8 Lexanple 2, the

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-stifred, 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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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

heati ng-pressing, to thereby unite the |layers by fusion. The heating
tenperature was 120'C, and the pressing pressure was 15 kg/ CM2 (sheet face
pressure), andntthe prepasataon bf thee ves di@ef; thet esmmlecl wiaklikewisé ed sheet by
fusion was cool ed, taken out, subjected to a punching 20 into a card

conflguratl.o [ e are t e infor rding- displaying
card. 98:a698 s‘?fea’i‘ces’.@ﬁé?g‘ae ﬁr?‘f‘?ﬁe aér)%%a[s c nq_eﬁigés t?’ﬂé? Wibove, the over
sheet prepared in the exanple 4 was used for preparing the information

recordi ng- di $pkhydtngadant anexnepthdusaironhigicpolgesteheesinihsandsd ay|
chl ori de sheet having thickness of 280 ~tm 5 Evaluations of the over

carri oo TS RE AR by BRGNS psR dheD bt Res ket IO e 4

Eval uation nmethod: (1) Surface wavi ness 10 The surface wavi nesses (5.0 mm

of | engtinh wis preparedr Baesies layure palradihg REE fidxoiphededind DIXFODopar at i ve
exanpl es were neasured wusing a surface roughness-configuration nmeasuring

appar at Lﬁgégﬁ a&é’ bym % E1 Iiélolyeu)cer film Japan) having thickness of 6 pm

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 made 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 DIAFQIL
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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(2) Storage elasticity E 15 The over sheets pr epar ed in the exanples and
the conparative exanples were neasured using "Viscosity-Elasticity
Spectroneter” nmade by |wanoto Sei sakusho by carrying out a tensile test
(tenperature distribution of dynamc viscosity) at a frequency of 1 Hz. An
actual nunmber was used for calculating the storage elasticity F. 20 (3)
Measure erasing tenperature of over sheet A heat slope tester HG 100 (nade
by TOYO SbifhdERHMONGRic pSestcTRe}pinndseet stitk followdng icoating sehai@piirse

_ tenperatures under a pressure of 1 Kgf/cmfor 1 second. A printing inage
reachi ng;a satur ted dens \ﬁ/&b erase Herelg a tenperature of a

col ori ng gl 15 8 yer.fvgggppﬁg grmgaﬂﬁlo aPar@atth e density + 0.02" was
defined as an erasing tenperature. 5 (4) Measure rewiteability A card

printer R28000TKemdhe xalaple uwbblikustisd egrrivaSomts edceptRbiaftamng condi ti ons:
0.75 mJ. Heater bar tenperature: 140C. A thermal head was used for

Then, ¢ navtatiates (o0 B2 dPORRER Witk P En RS e B 2 A HL AT EHED bar f or

erasing the print section. A print erasing section was visually checked

based orbdtrierflaiéohhdghivkiness bA2 p@ii terion 1. No visible erasing remant
checked is defined as "good." Criterion 2: Visible erasing remant checked

's defi n&%a%igng" 50?11&'0;1 for barrier layer)
* Ultraviolet ray setting resin’
5-function acrylate monomer 50 weight parts
(branded as KAYARAD D-310 made by NIPPON KAYAKU CO.,
10 LID)

* Photo polymerization starting agent:
(branded 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 pum) 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/em of the

ultraviolet ray at 10 m/minute for setting, to thereby form a protective layer
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15 Criterion 3: Cbvious erasing remant checked is defined as "not
acceptable.” (5 Measure enbossability The thus fornmed card was enbossed by
using a HAND EMBOSSER JI KEN NE- 1000 (rmade by NI HON JI KEN). The thus
enbossed card was 20 checked for warp. Criterion: Warp nore than 2.5 mm
was defined as "not 100 acceptable.” The enbossing was carried out in a
nmet hod specified in JIS X6301 and JI'S 6302. The card's warp was neasured

i n a nethwodngphoikiessiof & phh.S X6301 5 and JI'S 6305. The external view of

t he enboss was eval uated by visually checking for a crack of the over

sheet or a peeling.pf the over sheet. iterion.1: Over sheet having no
crack or pegl %‘géﬁ‘aé’f?ﬂ%ﬁ%ﬁuﬁ%éf!ﬁ% 5‘?“91‘6]#‘% LRSTIOSSNSHING s heet

havi ng crack or peeling defined as "not 10 acceptable.” (6) Environnental
pr oper t yreételihgdaydqyr whiavhesblutibarwad esd iretioy ekargpladl splsayppiedcard was
subjected to a burning, so as to check for dioxin. Criterion 1. No dioxin

hZf ?ﬁgzesgglfas%gq tbg?pg'ﬁfe}&vg %ar%% ba{n?ély, a%gyec.{:reldtb%rdgroor} pze:ela%lg )Blagel s caused is

5 material 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
récording layer having thickness of 10 pm after the dryihg.

To an amorphous aromatic polyester resin sheet (branded as DIAFIX
PG-CHI made by Mitsubishi Plastics, Inc.) having thickness of 100 pm, 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 amorphous
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aromatic polyester resin and a polycarbonate resin. Except for the above

preparation (change), the example 1 was likewise carried out, to thereby
prepare the over sheet.

(Example 7)

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 alloy resin made of an amorphous
aromatic polyester resin and a polycarbonate resin. Except for the above
preparation (change), the example 1 was likewise carried out, to thereby

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

recording-displaying card.

HOQNHCO—(CHz)s—NHC0-—(CH2)1SCH3

(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

prepare the over sheet:
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An amorphous aromatic polyester resin sheet (branded as DIAFIX
PG-CHI made by Mitsubishi Plastics, Inc.) having thickness of 100 um was
prepared. Barrier layer: a drawing PET film (branded as DIAFOIL H100
made by Mitsubishi Polyester film Japan) having thickness of 12 pm was
5 used for a dry lJaminating on the above amorphous aromatic polyester resin
sheet.
(Comparative example 2)
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
10 prepare the over sheet:
An amorphous aromatic polyester resin sheet (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 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 prépare the over sheet:
20 the amorphous aromatic polyester resin sheet having thickness of

100 pm was changed to:
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a drawing PET having thickness of 125 um.
(Comparative example 4)
The example 5 was likewise carried out, except for the following
change, to thereby prepare the over sheet:
5 the amorphous aromatic polyester resin sheet having thickness of
100 pm was changed to:
a vinyl chloride resin sheet having thickness of 100 pum.
(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 by Mitsubishi Plastics, Inc.) having thickness of 100 um 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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(branded as DIAFIX PG-CHI made by Mitsubishi Plastics, Inc.) having
thickness of 100 pm was prepared. As a core sheet, an amorphous polyester
sheet (branded as DIAFIX PG-WHI made by Mitsubishi Plastics, Inc.)
having thickness of 280 pm was prepared.

The above outer layer sheet, the above core sheets and the over
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.

10

15

20

As is seen in FIG. 1A and FIG. 1B, two of the core sheets were
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
to cause drift (or displacemént, 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
into a card configuration, to thereby prepare the information

recording-displaying card.

98




0d zy0-11CJ" co.-. OCDOC7 O kS -eq Cl3 (MO0-4 m-4 Nr--AGDO0 m
4.-1.-1w. . H

10

15

20

Over sheet prepared in the example 4:

Like the above, the over sheet prepared in the example 4 was used
for preparing the information recording-displaying card, except that the core
sheet was a vinyl chloride sheet having thickness of 280 um.

Evaluations of the over sheets and the information
recording-displaying cards thus prepared were carried out, the results
thereof being shown in the following table 4.

Evaluation method:
(1) Surface waviness

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).

(2 Storage elasticity E’

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 clasticity E'.

(3 Measure erasing temperature of over sheet

A heat slope tester HG-100 (made by TOYO SEIKI KOGYO CO.,
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LTD.) was used. Conditions: 5°C stepwise temperatures under a pressure
of 1 Kgf/cm for 1 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 (@) 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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acceptable.”
The embossing was carried out in a method specified 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 the over sheet.
Criterion 1: Over sheet having no crack or peeling is defined as
“acceptable.”
Criterion 2: Over sheet having crack or peeling defined as “not
10  acceptable.”
®) Environmental property
The thus 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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As evident from the detailed and specific description above, the

" information recording-displaying card and the over sheet under the present

invention can be easily embossed, and are excellent in card’s machinability
(by bonding to a thick base material of a reversible thermosensitive
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
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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riC+. e -a UCdU WNWANWYWNNYWVU As evident fromthe detail ed and specific
description above, the information recording-displaying card and the over
sheet under the present invention can be easily enbossed, and are
excellent in card' s machinability (by bonding to a thick base material of
a reversible thernosensitive 5 recording nedium and in eraseability. In
addition, the informati on recordi@BAIMISSpl ayi ng card and the over sheet
under the present invention are easy to scrap and di spose, causing no
envi ronmental pollution. Mreover, the nmethod of formng the information
recordi ng-di splaying card can form the image recording- displaying card
under the present invention inparting 10 thereto good quality.

1. An information recording-displaying card, comprising:

a core sheet; and
5 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,
10 wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
15  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, and
wherein the over sheet is embossable in an upper portion thereof,
20 functions as an image displaying section, and meets the following condition

(A), condition (B) and condition (C):
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Mor eover, the present invention can provide an inmage processing nmethod and
an i mage processor which are proper for manufacturing the inmage recording-
di spl ayi ng card under the present invention. 103 CLAIMS 1. An infornmation
recordi ng- displaying card, conprising: a core sheet; and 5 an over sheet
bonded to the core sheet, wherein the over sheet conprises: a support

whi ch conprises an annrphous pol yester resin, and a reversible

t her nos eswsidifive (Agcor di ng(ﬂlfey@fercihe@ﬁ@aﬂp@mlihﬁet@up@mthre forlérashesein the
reversi ble thernosensitive recording |ayer conpri ses an el ectron-

he- 1 ovet SRR PR P RERBHES tepiomalieipih SHotpes el AerSoB QO 08) ol at | vel y

forming a coloring state and a decol ori zi ng state, vvlth a difference in at
| east onkapf the following: a heating tenperature, and a cooling rate after
a heating, and wherein the over sheet is enbossabl e in an upper portion

t her eof , 0.fu I ons as nlmaedl sectlo d ets the
fol | ow n"g?“é&ﬂﬁ??ﬁi) (A), cirmaPEf Site ?f%fsa c 8’@6’#‘@?% , an
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.

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 any one of
claim 1 to claim 2, wherein the over sheet is bonded to substantially an
entife 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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104 condition (A) (the over sheet's upper limt tenperature for erasing -
30C) > (the over sheet's tenperature of a storage elasticity E (1.0 E +
08) Pa), condition (B) 10 mor |ess of a surface waviness WCM and 5
condition (C) 1.0 E + 02 Pa <- (the storage elasticity E of the

reversi ble thernosensitive over sheet at 180C) < 5.0 E + 07 Pa. 2. The

i nformation recordi ng- displaying card according to claiml1l, wherein the
t enper atlur e ofThdimfetmntiga retastingidisplkyingletdmactofBhgRa aefy dreeof 10 over
sheet is less than 140C. 3. The information recording- displaying card

according to.any,one of . claiml to c¢laim2, wherejn the oyer sheet is
bonded 142U JSCAIRIE 4 rheretti barscr YarPrdr ThitpetidPefken thesupporhe

i nformation recordi ng-di splaying card according to any one of claim1l to
cl ai m 3, awvd eliceieverbibls vppaidsensitivierabrdiig lhgkt.owi ng: an anor phous

pol yester resin, and a polyner alloy which conprises an anorphous pol yester
resin and a 20 polycarbonate resin. 105 5. The information recording-

di spl aying card according to any one of claiml to claim4, wherein a
barrier layer is interposed between the support and the reversible

t her sosefisi t i VEhe fffordationl reyerding-diddlayiny eivdbideordingascthings, di spl ayi ng
card according to claimb5,

wherein the barrier layer is formed by bonding a resin film.

7. The information recording-displaying card according to claim 6,

wherein the resin film of the barrier layer has a thickness of 8 pm or less.
10

8. The information recording-displaying card according to any one of

claim 6 to claim 7, wherein the resin film of the barrier layer is a polyester

film subjected to a crystallizing treatment.

15 9. The information recording-displaying card according to claim 5,
wherein 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.

20

10. The information recording-displaying card according to any one of
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wherein the barrier layer is formed by bonding a resin film 7. The

i nformation recordi ng- displaying card according to claim®6, wherein the
resin filmof the barrier |ayer has a thickness of 8 mor less. 10 8. The
i nformation recording- displaying card according to any one of claim6 to
claim7, wherein the resin filmof the barrier layer is a polyester film
subjected to a crystallizing treatnent. 15 9. The information recording-

di spl ayidigine drid danw Odwigrem theelertron-dénartrigedlbnpabmpaunldager conpri ses,
as a main conponent thereof, a resin which is capable of at |east one of
the foll.ow ng: being soluble in at |east one of an al cohol solvent and

wat er, Jﬁ&“’g@?ng di spersed in at |east one of the al cohol solvent and the
water. 20 10. The information recordi ng- displaying card according to any
one of 106 claiml1 to claim9, wherein the electron- donating coloring
conpound is a | euco dye. 11. The information recordi ng- displaying card
accordi to 0 of .5 claiml to.claim1Q, wherein the el ectron-
Rccent | bk comReputatioRarer dibg sy g CAiSiaciPalbe cAatY Methocar bon.
12. The information recording- displaying card according to any one of
claim 1 dlgikliaioaldin IM0&Rraid il slettrofhretpiagRbmpeandlis agisdna

t hernopl astic 10 resin sheet having a thickness in a range fromO0.05 mmto

5.00 mm 13.. The info tjio ecordi hg- displaying card according to claim
12 contam-gnga stralrg tcilalnn \ rocarbgn. praying g

12. The information recording-displaying card according to any one of
claim 1 to claim 11, wherein the core sheet comprises at least a thermoplastie

10 resin sheet having a thickness in a range from 0.05 mm to 5.00 mm.

13. The information recording-displaying card according to claim 12,
wherein the core sheet is made of a materiel which is substantially common

to a material for the support constituting the over sheet.

15
14. The information recording-displaying card according to any one of
claim 1 to claim 13, wherein the information recording-displaying card
comprises an information storing section.
20 15. The information recording-displaying card according to claim 14,

wherein the information storing section is one of the following:
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wherein the core sheet is nade of a materiel which is substantially comon
to a material for the support constituting the over sheet. 15 14. The

i nformation recording- displaying card according to any one of claiml to
claim 13, wherein the information recording-displaying card conprises an
information storing section. 20 15. The information recordi ng-di splaying
card according to claim 14, wherein the information storing section is one
of the foll owangsctibdAvhivh cwmexiséon mbgrdticmapsiiskess a magnekiteriaht eri al as
a main material, 516.an 1 C chip. The information recordi ng- displaying card
accordiqggio claim 14, wherein the core sheet conprises a plurality of

t her nopl ic resin sheets between which an IC chip is enbedded, to
thereby formthe information storing section. 10 17. The infornmation

recor di ng- di splrel@ efipiard according to claim 14, wherein the over sheet
has the information storing section which conprises, as a nmain nmateri al
therefor, a magnetic material. 18. The information recording-displ aying
card according to any one of 15 claiml to claim 17, wherein the

i nformation recording- displaying card has a mark formed through an

enbogsi ngs.  19. THhinfoithatioatreadr difedishlagin il AbrHng 36 dlaac 04 di ng to
claim 18, wherein the mark fornmed through the enbossing is disposed on the

over . . . . .
wherein the core sheet comprises a plurality of thermoplastic resin sheets
between which an IC chip is embedded, to thereby form the information
storing section.

10 17. The information recording-displaying card according to claim 14,

wherein the over sheet has the information storing section which comprises,

as a main material therefor, a magnetic material.

18. The information recording-displaying card according to any one of
15 claim 1 to claim 17, wherein the information recording-displaying card has a

mark formed through an embossing.

19. The information recording-displaying card according to claim 18,
wherein the mark formed through the embossing is disposed on the over

20  sheet.
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20 sheet. 108 20. A nethod of manufacturing an information recording-

di splaying card, conprising: heating-pressing a core sheet and an over
sheet at a nelting tenperature or |less of an el ectron-accepting conpound,
to thereby bond the 5 over sheet with the core sheet, wherein the over
sheet conprises: a support which conprises an anorphous pol yester resin,
and a reversible thernosensitive recording | ayer di sposed on the support,
10 wher 20 t hA metlerdsoihenufetoringrami hifoemacioandeangling dyeplagingpedrdes’ . an
el ectron- donating coloring conpound, and the electron-accepting conpound,
wherein the r.eversible thernosensitive recording |layer is capable of 15
relativéﬁynpgﬁﬁﬁhg a coloring state and a decolorizing state, with a
difference in at |east one of the following: a heating tenperature, and a

cool i ng rate dfda¢ingaphwaingg cosnshetteaind an bher shvedt sthesieliiagenbossabl e in
an upper portion thereof, 20 functions as an inage displayling section, and

meet s UG pl St G 303k hh Wecthdnl nelehis colipdind A0Sy hosd che?) © 109
5 over sheet with the core shéet,
wherein the over sheet comprises:
a support which comprises an amorphous polyester resin, and
a reversible thermosensitive recording layer disposed on the
support,
10 wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
the electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
15 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, and
wherein the over sheet is embossable in an upper portion thereof,
20  functions as an image displaying section, and meets rthe following condition

(A), condition (B) and condition (C):
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condition (A) (the over sheet's upper Iimt tenperature for erasing - 300
> (the over sheet's tenperature of a storage elasticity EE (1.0 E + 08)

Pa), condition (B) 10 mor less of a surface waviness WCM and 5 condition
(C 1.0 E + 02 Pa <_ (the storage elasticity E of the reversible

t hernosensitive over sheet at 180C) 5 5.0 E + 07 Pa. 21. The nethod of

manuf acturing the informati on recordi ng-di splaying card.according to claim

20, whereinditibe (Apat i ng- pldrsives sheetauppedliait ta@hpdfhtid orodrakigs— f or
bondi ng the over sheet with the core sheet. 15 22. An over sheet,

Cover st 0 Qe HHRRSRE RO BBt 98 BPTRRS AR 0 BubDBH .

wherein the reversible thernosensitive recording |ayer conprises:
el ect ronPadonati ng col ori ng conpound, and an electron- accepting conpound,
wherein the reversible thernDsensitive recording | ayer is capable of 20

rel ativel r m a colori.n d ecolor|2| ate, with a
~differen leﬂ éggl east ond OF' %Ssr 489\%' Age W@e%r\g’@j\/[, aBdt enper at ure,
and a cooling rate after a heating, and

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

revers_ible thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

21. The method of manufacturing the information recording-displaying
card according to claim 20, wherein the heating-pressing is carried out at

10  150°C or less, for bonding the over sheet with the core sheet.

22. An over sheet, comprising:
a support which comprises an amorphous polyester resin; and
a reversible thermosensitive recording layer disposed on the support,
15 wherein the reversible thermosensitive recording layer
comprises:
an electron-donating coloring compound, and
an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of

20  relatively forming a coloring state and a decolorizing state, with a difference

in at least one of the following®
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wherein the over sheet is enbossable in an upper portion thereof,

functions as an inage displaying section, and neets the follow ng condition
5 (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 E (1.0 E + 08) Pa), condition (B) 10 mor |ess of
a surface waviness WCM and 10 condition (C) 1.0 E + 02 Pa <_ (the storage
elasticity E of the heaimg téthperdathee,nmsknsiti ve over sheet at 180C) < 5.0
E + 07 Pa. 23. An inmage processing nethod, conprising: heating a surface of
an i mage displ aying sect.ion of an information, 15 recordi ng- displaying
card; gnd carrying guqo%iwgrrg%?/a rlaglé%ﬁtl%ear& the follow ng: displaying
an i mage, and erasing the inage, wherein the information recording-

di spl ayi ng carwhe2n thepvessiscetds entlmsshkletin di hippanpontéun thiebf,bonded to
the core sheet, wherein the over sheet conprises: support which conprises
an anorp‘glgl(lég Egl ester resi ny and tr.evers' bl ettteﬁarir%ensi tive.recording
|ayer di 8 atrhlénage 1splaying section, and meets € 10llowing con 1tion

5  (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
10  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. An image processing method, comprising:
heating a surface of an image displaying section of an information
15 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,

20  comprises:

a core sheet;
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5 support, wherein the reversible thernosensitive recording |ayer
conprises: an el ectron-donating col ori ng conpound, and an el ectron-
accepting conpound, 10 wherein the reversible thernosensitive recording

| ayer is capable-of relatively formng a coloring state and a decol ori zi ng
state, with a difference in at |east one of the follow ng: heating
tenperature, and cooling rate after a heating, and 15 wherein the over
sheet is enbossabl eanrpvaen shpeebopded tothe treeediet, f uncti ons as an i nage

di spl ayi ng section, and neets the follow ng condition (A), condition (B)

and condition (O): ggﬂ i.{i t ver.sheet's upper limt tenperature
for erasing - 30'Q ?‘Fﬁtﬂgﬁ,‘é@rs%g?ﬁ MPLRS&r ature of a storage elasticity
E (1.0 E + 08) 20 Pa), condition (B) 10 ~tmor |less of a surface wavi ness

WCM and 112 condi @isupppe€) which EompfiRe®an ambipheustpolpgteetashj andy E  of
the reversible thernosensitive over sheet at 180C) < 5.0 E + 07 Pa. 24.

T used Tof the di SHTRYPHOCI: HERBAsHag Lo TS CoBE An B SRt HF ot hod
according to claim 23, wherein one of a
5  support,
wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
an electron-accepting compound,

10 wherein 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, and

15 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)

20 Pa),

condition (B) 10 pm or less of a surface waviness WCM, and

112




thermal head and a ceramc heater is used for the erasing of the inmge. 10
26. The image processing nethod according to any one of claim23 to claim
25, wherein the thernmal head is used for the displaying and the erasing of
the inmage, and an over witing is carried out by the erasing of the inmge
and a 15 displaying of a new image. 27. An inmage processor, conprising:

at |least one of the follow ng: an inmage displaying unit for displaying an
i mge t coadition &Chati on 20 Eeic2 Pang {essibeagenelasticidly Biof thege er asi ng
unit for erasing the inmage; and 113 an i nage displ ayi ng-erasing unit for

di spl ayi @g& i . i e in i mat i on recordi ng-
di spl ayilﬁgec 3@%%%%%%‘%%%%&%%5?53%%%%%@ _o\r’/'g)?ﬁs'i'h(ﬁa?abonded to the core
sheet, wherein the over sheet conprises: a support which conprises an
anor phous pol yester resin, and a reversible thernpbsensitive recording
| ayer di sposed on the support,

24. The 1mage processing method according to claim 23, wherein a

5 thermal head is used for the displaying of the image.

25. The image processing method according to claim 23, wherein one of a

thermal head and a ceramic heater is used for the erasing of the image.

10 26. The image processing method according to any one of claim 23 to
claim 25, 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

15  displaying of a new image.

217. An image processor, comprising:
at least one of the following:
an image displaying unit for displaying an image to an information
20 recording-displaying card;

an image erasing unit for erasing the image; and
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wherein the reversible thernosensitive recording |ayer conprises: an
el ectron- donating coloring conpound, and an electron- accepting conpound,
wherein the reversible thernosensitive recording |ayer is capable of 15
relatively formng a coloring state and a decolorizing state, with a
difference in at |east one of the following: a heating tenperature, and a
cooling rate after a heating, and wherein the over sheet is enbossable in
an upper portiaoninhhges dixplayifg-drasioly wmd fas dmplaymagend splsayd tlg secti on, and
nmeets the follow ng condition (A), condition (B) and condition (C): 114
conditi Cﬂhég@ (the over sheet's upper Iimt tenperature for erasing - 300
> (the over®s$heet's tenperature of a storage elasticity EE (1.0 E + 08)
Pa), condition (B) 10 mor less of a surface waviness WCM and 5 condition
(O 1.0 E + OZviRarein th¢ hefosimatmpereebedingadibplafingtatdemprwes:si bl e
t hernosensitive over sheet at 180C) < 5.0 E + 07 Pa. 28. The inmage
processor according to claim.27, wherein the inmage displaying unit is a
thermal head. 10 292 °ffi& 5fite processor according to claim27, wherein the
i mage

5 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,
10 wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
an electron-accepting compound,
wherein the reversible therﬁnosensitive recording layer is capable of
15  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, and
wherein the over sheet is embossable in an upper portion thereof,
20 functions as an image displaying section, and meets the following condition

(A), condition (B) and condition (C):
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erasi ng unit is one of a thermal head and a ceranic heater. 115

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

reversible thermosensitive over sheet at _180"0) < 5.0 E + 07 Pa.

28. The image processor according to claim 27, wherein the image
displaying unmit i1s a thermal head.

10
29. The image processor according to claim 27, wherein the image

erasing unit is one of a thermal head and a ceramic heater.
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