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DESCRI PTI ON | NFORMATI 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-di splaying card capable of displaying
visibly and rewiting informati on by heating, an over sheet used for the

i nformation recording-di splaying card, an imge 10 processi ng net hod, an

i mage processor, and a nethod of manufacturing the information

recordi ng-di spl ayi ng card. BACKGRODIEE(AHPTION T nati on recordi ng card such
as a nenbership card, an ID card, a 15 credit card, a cash card, an IC
card and the like partly has an information staring section such as a
magnetic tape, an IC chip and the like. This information storing section.

can record an ind':[ i I eéret i_nformation, esgreci ally such as noney and
the like. Due to i RERECHRDINGRISFLAYING CARD, IMAGEL i on
recording card is widespread in many countries 20 in nodern society. The

i nformation r e RROCESSINGAMETHOPUSING SAME WNBTMAGRPROCHESUR t he
recorded information with a special unit, although leaving a | shortcon ng

that the gard owner cannot visually (directly) verify the recorded
i nformation.

TECHNICAL FIELD
The present invention relates to an information recording-displaying
card cepable of displaying visibly and rewriting information by heating, an
over sheet used for the information recording-displaying card, an image
10  processing methed, an image processor, and a method of manufacturing the

information recording-displaying card.

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

15 eredit card, a cash card, an IC card and the like partly has an informetion

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

information storing section can record an mdividual secret information,

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

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

TewTiting of the recorded information with a special unig, although leaving a




On the other hand, devel oped and used recently in the market is a
rewitable card capable of carrying out a tenporary inmage formng, and 5
capabl e of erasing the i mage when the imge 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 information.
Some rewitable cards are provided with a nagnetic information staring
function. Theherbaweingthat tlencardl oher cavdtvadiAlyo@ikctlpovgity theli spl aying 10
visually and rewiting the infornmation as an i mage can be expressed by

formng the L#£££m&%¥béﬂﬁﬁq§sz Bet ween an el ectron-donating conpound
(so-called a lTeuco dye) and an aci d/ base conmpound, a coloring sta. to and a
decolorizing state _are relatively formed with a difference in one of the
following: i) a hd&d Hhgptherpandideveloped dndivged resoklyiy thatmmrkét ra a

heati ng. 15 Herei nabove, the el ectron-donati ng conpound has a | actone ring

in its ol erswritabli dardicHpabla e cARYind T W hipRrs) ﬂd%gﬂ%&&g a

structural change attributable to the |lactone ri'ng an el ectron
di schargg &EELE tegmgci base Coﬁgﬁ nd, functions as a devel opi ng-reduci ng
reagent. - For rexanpl e Barentndety q LaagFe 508 pecerseyeMorg di scl ose a

rewitable 20 card made of a reversible recording material having such a
structure t Hpeciiically tbe abiteremritahipsrand id theenmrectbat diud gisualle @idpaydileposed on
a support. Herein, 2 ---- aresin base material for the reversible
thernosensi tink@oia?ivd ¢l 8 surface and can rewrite the information, Some
rewritable cards are provided with a magnetic information storing function.
The above function of the rewritable card, namely, displaying
10  wvisually end rewriting the information as an Image can be expressed by
forming the following etates: 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: i} a heating temperature, and i} a cooling rate after a heating.
15 Hereinabove, the electron-donating compound has a lactone Ting in its
molecular structure and may assume the coloring by meking a structural
change attributeble to the lactone ring opened by an electron diecharga,
while the acid/hase compound Functions as a developing-reducing reagent.
For example, patent document I and patent document 2 disclose a rewritahle

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

reversible thermeseneitive recording layer is disposed on support, Heroin,




| ayer contains, as main materials thereof, the el ectron donating conpound
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dye, thus repeating the colorings and decolorizings. Since sufficiently

ard described above, the reversible thernosensitive recording

material hay @&EEE!ﬁy.ftHE‘EB&%vQLfs'tﬂ% Eﬂ%ﬁié%ﬁaitﬁie%alrhﬁngaﬁﬂt&?ﬂﬂséé B9 the

ttract's attention. W
gins to be used in the market as has_a first

fu%
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to as "information recordi ng-displaying card.” 3

Patent document 3 and patent document 4 disclose A reversible
tharmosenaitive recording materinl having a resin base material containing
i} a leuco dye and ii) an electron-accepting compound having a long-chain
alkyl group as a developing ngent. The developing agent with the
long-chain alkyl structure has n cohesiva fores, and contacts the leuca dye or
is separated from the leuco dye, thus repeating the colorings and
decolaorizings.

Since sufficiently compensating for the conventional shortcoming of
the information recording card described above, the reversible
thermosensitive recording material having the functicns of displaying
vigually and rewrifing 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
recording and rewriting the information. Hereinafter, the above card 1s to
be referred to as “information recording-diaplaying card.”

3




The above information recording-displaying card, basically, uses i) on

over sheet such as a reversible thernosensitive recording material in which
at |east a reversible thernosensitive recording |layer is disposed on a
support, and ii) a core sheet having a function as the conventi onal

i nformation 5 recording card. The above information recording displaying
card can be forned by overlapping the over sheet's support side with the

core sheet, fol | dbiecalityednfobiation ¢esiRaRESAOR RN RS, BRSLalIDCudek fEan The
i mage di splaying function of the above information recordiﬁg-glsﬁféying
card is carrj t he over . t. On the other,, 10 hand, the jnmage
storing func%ﬁgﬁﬂgét ﬁ% %%%Eee"ﬁifﬂﬁgﬁﬁﬁ{%ﬁ?ﬂrﬂ Do eoorging Waterialin wehicl nay
vary with types of the card. More specifically about this: The information
storing funck$ leastyy revemsiblecthermosmasifiveatecsrdihg fyen imdigpmed entapgppoer) be
carried out by the over sheet or the care sheet. However, the information

storing funcindi) Ror/ktsét EbViag aMmPAbE RO e BbilvenBoAIRRLLGRL! | Pe and the

like is, in general, disposed In a thic core sheet. ormat i on
recordin -di%gl i n ar arhe t%}}inrgrand others, are thick.. Since the over
sheet is ?hi ,“ﬁ’éﬁ e k@€ dbgye iHarmafien recordine-displayige sgrdeambeayi ng card
Is ordinarily dependent on the thickness of the 20 core sheet. The

i nf or mat i on ireoed Uy nyerlepmingdlé ogercsiredt's @cwiirt Yido gt the @rs ehig, 4

followed by a thermo-compression bonding and the like.
The imege displaying function of the above information
recording-displaying card ie carried out by the over sheet, On the other
10 hand, the image storing function of the ahove information
recording-displaying card may vary with types of the card. Moro
specifically ahout 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 informetion storing function by an IC chip,
15 entenna 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 cerd is ordinarily dependent on the thickness of the

20 core sheet.

The information recording-displaying card recently beginning to he




used in the market is nmade of a conbination of the followwing i) and ii): i)
a reversible thernosensitive over sheet using, as a support, a

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

pol yet hyl eneub&d BiHehabate® ié RaA: of ! mbeednor ¢ E'?al&gaﬂ ; i) e, over
sheet is highly resistant to a suol ution V\hinch |hs made g)’/)t%ﬁ?fisg% vz?ng a
conposi tion es lally, constituti the reversible recording layer) in a
sol vent. The ‘ﬁ@ﬁ%ﬁé?*&#&ﬁ YT Egki)“ﬁ‘%%iaﬁ o POk eipdyethyleng heet
material is excellent in thsical property, mechani cal property,

enmbossabi | i t {er¢plithabete EEF} Ghmcandil) a comruhebbRatingeas 4 Bgwr abanésiapol yvi nyl
chloride resin is also proper as the support of the over sheet, so as to

obtain an i ' ' . I n to,a 15 certai.n
extent, a flng'% | ?ty Eegﬁgg? I%o’%ﬁ%ﬁ%ﬁ%eﬁg%?uﬂgsaﬁwgﬂ merol | aw
material,_the ag ve . pg%ﬁvtn | chloride may, from sone viewpoints, cause a
hydr ogen thl B89 é:l@gge iyl peptpde.srawlzearhonatetesinp.used and then scrapped,
t hus damaging an incinerator and reducing lifetinme thereof. 20 Mver,

novenent of elim Mieisbgvé BeiipahlavrpWidelphRed g tﬁE"f@mﬁﬁEirEaﬂn%Ssi PrEOM Nng

nore and nore active in various countries, although relation
polyethylene terephthelate {(PET) film used for the support of the aver sheet

is highly resistant to a solution which is made by dissolving 8 composition
(especially, constituting the reversible recording layer) in a solvent. The

10  polyvinyl chloride (PVC} resin used as the core sheet material is excellent in
physical property, mechanical property, embossability (at character section),
and the like.

The above polyvinyl chloride resin is also proper as the support of the
over sheet, so as to obtain an image eraseability, in view of exXpressing, 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 end then scrapped, thus dameging 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



bet ween the pol yvinyl chloride (PVC) and dioxins is not clarified. The
pol yvinyl chloride resin is used for the information recording-displ ayi ng
card as well as the conventional information recording card, in other
words, has high publicity. Wth the above background, other materi al

repl aceable with 5 the polyvinyl chloride (PVOis desired al so
donestically. For use as the raw material for the information

recor di ng- di befwaishrtbie paBfihyl ehlohe (PR Ehid@isaak fk hst d2&iifidd, Stpgli ed t hat
does not contain hal ogen, Exanples of the above thernoplasti¢ resin

pol yoar bonal £V R eblgERl Resin By LGP Khe Riforsiaigh drarding doukhong e above,

the card's base material made of polycarbonate resin and the like is
hi ghly resi samwelltag the aenvenfionebipfornsatinyd ideatding camlairs ethed &fordsdicdson
attributable to heat, becom ng an excellent material in terns of

durability. ﬂgﬁljﬂﬁlﬁﬁ?ﬂtﬂm thg GRLH H&h%'r&ﬁ#@%'tﬂ& ﬁ%%dﬁgﬂﬂcéa?:ﬁe with |

pol ycarbonate resin and the like Is appearin

Howevez, bei fQ ity, the polycarhonate resinis lowin
enbossabﬁ?|tﬁ%1#&@”F£U§&@?%¥@Hhhéﬁﬁﬁ@ﬁﬁ% P@éﬂWEBﬁﬂbfng mat erial for
writing-erasing by using a thermal head may | ose head mat chi ng property

with the thernal Hibadsaamtlaaciaimmameajﬂafahmﬁifhﬁmatﬁ@ﬁﬁcdhﬂﬂgdﬁsiﬂ%ﬁﬁhng card,
20 thus reducing sensitivity, leading especially to deteriorated erase

a1y Weh, d EndinRsh R8s bétag A Shhhoes PR LASEEh IO {"®
Examples of the above thermoplastic resin include polyethylene resin,
pelypropyrene resin, polyester resin, polycarbonate resin, polyacrylic resin,
10  and the Like,

Amang the ahove, the card’s base material made of polyearbonate
resin and the like is highly resisiant to heat, thereby, is unlikely to cause
deformation aftributable to heat, becoming an excellent material in terms of
durahility. 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 polycarhonate 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




chloride resin is conventionally not found. On the other hand, a unity
which is the over sheet bonded with the core sheet is to be enbossed. The
thus forned "enboss marking” is to be narked on the information
recordi ng-di spl aying card, to thereby nake 5 personal information

i dentifiable, which is inportant in terns of convenience and useful ness.
Especially, a thick card such as the credit card, the bank card and the

like is to baﬂ@ﬁgymi@@dﬂhgﬁﬁ@ﬂmuﬂwki ng," which is indispensable
in the nodem society. In sum the enbossing is nore and nore required from

users and various 4 ndustries. 10 The above " enboss nar " is mainly used
for card nunber, d&%ﬁ”&%‘?’bﬁ?ﬂ%\ﬂ@i"‘ % Eéﬁﬁ"?ﬁesheiek GHM§ beych a
function as to be copied with a roller, by interposing the card into a

copy vouchercorepheasdk tmbmembegsed. sThe ¢hamnfibrinhé "binkess nhdiagoieaobse of the
"enboss marking' is prevalent donestically and overseas 15 The

pol yet hy| enemxgﬂmmumﬂa@@ rebbla BR0I AL LI, BipRotty ghydhe over

sheet is so rigid as to have an' app
t her eby, has an extr I | ow enbossability. Wth this, even when the
pol yvi nyl® cH%#} é#ﬁeﬁﬁh@%éﬂa@htﬂwtmﬁagtangmﬂ enbossabi lity

and the enbossing is carrl ed out from upside of the over sheet, the over
sheet 20 usicegvérdieng@aindhdefilenes,t Espplibly|otheck BEd)subh hﬁ‘tﬁ@%e&ﬁléﬁﬁi an

insufficient "enmboss marking." Moreover, the polyethylene terephthal ate
(PET) 61M 4o bank card and the like is to be provided with the “emboss marking.”

which is indispensable in the modern soriety. In sum, the embossing is

more and more required from usere 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 funetion as to ba
copied with a roller, by irterposing 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 te have low deformation by an applied pressure,
thereby, has an extremely low embossability,. With this, even when the
polyvinyl ehloride resin used for the core sheet has a good embossability and
the embossing is carried out from upsida of the over sheet, the gver sheet

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

“emboss merking.” Moereover, the polyethyiene terephthalate (PET) flm




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

the case mabdemihgte thidk ke caRs Braldil it RARPELILE ifbeligper al ur e, Asa
result, the above thick card nay have failures such as having scratches,

havi ng remai ni ng uge, ,causi, def or lon, and the like, thus Iimting 10
appl i cati on and ngf?ﬁg%][lﬁﬁ ﬁd'()'% %ﬁﬂ‘i‘ﬁé}"élﬂvﬂfiq‘ﬁ(yp RiogteRA ty in
usi ng manufacturing steps of the general -purpose card. The information
recordi ng diwpl mAengtic atripadndthe Kke embadded thoegh rahng suffidientlsed i n t he
mar ket has the follow ng structure. The enbossing is carried out in an

emboss abl e JRAALIHNYIIERARPH gﬁ; . eaWiich space is free
fromthe over shelert. I'n t°hi gi'{‘%%% urjzl,Ql egﬁg\}/lgpééé@%&ﬂ%%ﬁ%@a&#% he core
sheet is _snaller ingPizgﬁthan the core sheet's surface. The above over

sheet isEtosb‘é&ﬁBﬂd dth iv.the abpee dHelepars rammebemoathly casmhewt  nar ki ng” can

be di sposed in the enbossabl e space free fromthe over sheet. The above
met hod is | irewhitiby of the rasrdingtyntheabihDBesd dHiPthellife, 2828 Rdhet e oOver

sheet reduced in size is to be accurately bonded to the core sheet,
nhoreover, t Qﬁs@ﬂﬁ%e’]ﬁrﬁ%ﬁr Ingreasdy E:u@i%tfn% ﬁrgésﬁe ohd nSera u;ec.)r xﬂitshae over 8
result, the above thick card may have failures such as having scratches,
having remaining gouge, causing deformation, and the Like, thus limiting
10  application and manufacturing methods, and thereby finding difficulty in
uging manufacturing steps of the general-purpose card,

The information recording-displaying eard which is recently
begmmning to be used in the market has the following structure. The
embo3ssing 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 strueture, 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 einee, for

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

sheet, moreaver, the above method is imited in terms of an area for the over




sheet's image display function, which are shortcomngs, In sum the
enbossi ng cannot be carried out for a unity having the over sheet bonded
to the entire face of the core sheet, making an information
recordi ng-di spl aying card without the "enboss marking." S The reversible
t hernosensitive recording material used as the over sheet is
"thernosensitive" which is a special material. In each of the steps

i ncl udi ng i )sheves imagd digplSulyigsn, EEH El{.F_h,@131/,3;,_.qgtgm_rﬂ-ﬂﬁﬁ,_above speci al property)
on the core sheet, 1i) uniting the over sheet wth the care sheet by

pressi ng- heating, rand iij) c l.etin e enhossing, it may he difficult to
1C) nanufacture t Fia st B*P%wﬁﬁ%g%l?%ﬁ}ﬁ%ﬁtt ??6 “ﬂ’r’%‘ﬁf%’% i%@ aduty baving tee

i nfluencing the above special property, nanmely, 'reversible

t her nosensi taver sheet bvndedvethe edterefate/altthy learmeskcet, aplitihglnatiafdridatjossed as
the support of the over sheet is nade of a material which is higher in

heat resi st dﬂi@ : - ' fo | .nam the pol ycarbonate
resin. Therer@g[?re, %lsgpp y Flagda%{aﬁ@%tntgﬁ %ﬂelg%sla]g&é]hﬁgati ng unit to a surface
of the above over,_sheet of the information recording-displaying card

begi nni ng to be udBfTPYRreible thexmestnsiaye resording epaterint nged et i on by
the heat. This may nmake the adhesi on between the thermal head's face and

the over sheheéisisSthdranaensitise!f Fhivthdh spefiebmbOsifNg heagHBthbispgpsat the
heat application and thereby 20 decreasing the sensitivity. Wth'this,

especi al |y A ASF A ddotn FBle AP SHIE (ho¥ing MBI RbYve lelelSilrblGH SRT | T0°

eraseability Is

the core sheet, ii) uniting the over sheet with the core sheet by
pressing-heating, and 1i) completing the embossing, it may be difficult to

10 manuofacture the information recording-displaying eard without influencing
the abave special property, namely, “reversible thermosensitivity.”

Moreover, the polyethylene terephthalate film used as the support of
the over shect 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 male
the adhesion between the thermal head's face end 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 imape eraseability is cansed, which iz a




shortcom ng. The present inventors have studied the known data related to
t he above type of the information recordi ng-displaying card, as a result,
to find that any of the known data are free from description of the
enbossability, 5 and image erase ability involved with the enbossability.
Descri bed bel ow are specific exanples of the information recording

di splaying cards disclose d in cited patent docunents. Firstly for exanple,
pat ent docunedri@mtihgCl 0ses an over sheet which is a reversible recording
filmhaving the fol I owi ng structure. Aprint layer, a 10 transparent
support having Ili transm ssion .of 50% ever Si bI e record| ng

| ayer, and a prot Rfﬁ‘”’q Jayentprs b %’&dégoif-ngﬁﬂdiﬁt? relatqd,tay

i nformati on recordi ng-di splaying card is disclosed having the support si de
uni ted w th asboenspsbhide ibiprvatiog racord iedisplayitdoneidpis a pedddf)ttodi@gument 5

does not descri be enboss ability at all. 15 Material usabl e for the above
support and lalo\I= N P t se between
the two) as %ﬁil ows= " sta:éﬁdqéml m |§8£1a%egf:§gﬁ§]ﬁgf @%S‘g@tﬁ%ﬁ is rigid,

nanmely, excellent in heat resi stance, tensile strength and the like," and
"sel ectabl e WER%%%%”FW@W&H@@"F#W@@ qrebeseabili®n0 pm preferably 8.5 pm

to about 250 pm" Specific exanples of the 20 material include polyethylene
t erepht hal at e ( PEDeséribetl hedow yieé Biyd cifiCexdiapls bedhatiardrfelorf 1 | m pol yi m de

(PI') film polyphenylene sulfide (PPS) 10
recording-displaying cards disclosed in cited patent documents,
Firstly, for cxample, patent document 5 diseloses an over sheet which
is a reversible recording ftm having the following structure. A print laver, a

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

15 Material usable for the above support and the above transperent
support are described (likewise between the two) as follows: “a plastic film is
applicable thereto which is rigid, nemely, excellont in heat resistance, tensile
stremgth and the like,” and “selectable thickness in a range from 8.5 pm to
800 um, preferebly 8.6 pm to about 250 pm.” Specific examples of the

20 materia! include polyethylene terephthalate (PET) film, polyethylene

naphthalate (PEN} film, polyimide (PT} film, polyphenylene sulfide (PPS)

10



film and the |Iike. Mreover, the transparent support is made of materials
such as vinyl chloride film PET-Gfilm and pol ycarbonate and the I|ike.
Pat ent docunent 5 describes that the above filns exenplified are nade of
plastic which is rigid, namely, excellent in tensile strength and the 5
like. I'n view of enbossability, however, patent document 5 includes those
evidently not enboss able, judging fromthe description of an unrigid film

and €00 11 O fadd (9 I210 GOS0 Dhc e QR o i dFhafleloq MRt on

and a large thermal deformation. In view of thickness, an exanple 1 in

pat ent docunent 6 do ot,14 d i t hi ckness of pol yet hyl ene
t er epht hal at %ucithi ﬂ%‘ﬂ%e@‘iiﬁ%dﬁ ﬁ@%@(ﬁfﬁjﬁﬂ“ Hggﬁlg%&eﬂﬂétthﬁﬁ@et ranspar ent
support uses a transparent polyethylene terephthalate film having

t hi ckness of 25 giatestidocuinent §aesdrilms that thehebove filos ekag@plified hes over
sheet. Moreover, the over sheet itself that is fornmed according to this 15

exanpl e 1 ofypat 1a9Q8 WIBY i5%4 p, V- te hthal at.e film as

t he support and gfs.llgfﬁe translgar%%‘tsn%%&or ) %ﬂu@qﬁgssqen%§$ﬁﬂﬁg§dﬁﬁatchi ng

at the heat]%EP!ication and thereby decreasing the sensitivity. Wth this,
d

especi al 1Y t fageve phembassabihty, hompeven potent dogumant 5 indndesstiboet
mat eri al, patent docunent 5 describes exanples 20 including vinyl chloride
resin, PET- Guidgithatoteintmebslds jadgingFidin thoabatepiRaBihe wheRidilwaingh are
used alone or in conbination. No 11
too rigid a Olm, and the description of a small thermal deformation and a
large thermal deformation.
In view of thickness, an example 1 in patent document § doed not
10  describe thickness of polyethylene terephthalate film used as the support but
describes that the transparent support uses a transparent polyethylene
terephthalate Glm having thickness of 25 pm, 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 hag 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 image eraseability may become low.
Ae 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 description of the enbossability in patent docunent 5
proves inpossibility of the enbossing. For the next exanple, patent
docunent 6 discloses a card's base naterial (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 nosensi t daseripEio® bftHdeh BRabiitg in BAGKAL HocuAnt § BMReS i h@ssihﬂity of |
t hernosensitive recording tape hereinabove is provided wth a reversible

thernDsensiHm%% ﬁﬁpg&ding | ayer (containing a | euco conmpound and 10 a

devel opi ng agent“jl ol g'transparent PET film Patent docunent 6 is, however,
free fromany description of enbossing. Judging fromthe thick PET film
(25 min thi cknes&ar pheamextexamyle, paterintbc8ent Ehlisctloden aaardixbagd e 2), the

i nformation recording displaying card is not enbossable and has a poor

er aseabi | | ynakiaf orl BRedUP¥hi XAl rmBA SRk B HABR'0: M A6 36511 ) 2

sheet (core sheet) incorporating t I'p no _ ) a
SUETSI DS ARPRBLIR NS BBk b s Wbt i o
devel oping agent) an a film which two sheets are opposed to each ot her.
'I'b a gap 20liydtsederhichés £ aneysiiche abng dalids By mabaeil (crelsBEeth | S | nj ected
and thereby the two sheets are bonded with each other, thus formng an IC
card (thick ponded with a reversible thermosensitive recording tepe (over sheet). The
reversible thermosensitive recording tape hereinabove is provided with a
reversible thermosensitive recording layer {containing a Jouco compound and
10 a developing agent) on a transparent PET film.
Palent document § is, howaver, free from any description of
embossing. Judging from the thick PET flm (25 pm in thickness i an
example 1, and 38 pm thick in an example 2), the information
recording-misplaying card is not embossable and has a poor eraseability.
15 For the next example, patent document 7 discloses i) a sheet (core
gheet} incorporating therein an IC chip module, and i) a reversible
thermosenesitive 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 ta each other. T a g2ap

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

two sheets are bonded with each ather, thus forming an IC eard (thick

12




12 - - --e-e--- R I nformati on recordi ngdi spl ayi ng card),
However, patent docunent 7 is free fromany description of enbossing. For
t he next exanple, patent docunent 8 discloses a recording nediumused for
mass production adopting a Ran an (signboard) nethod, 5 which recording
medi um has a base material, a reversible thernosensitive recording |ayer
(containing a | euco conpound and a devel opi ng agent) on the base material,

and a pr ot eGhfothataNSlecorditid-QplAyTREEAS, PHEREVE, fdtbABdRSaerk lf i ed as
the base material. A white ET§$%¥@% is the base’%aterial i ‘eac E!exarrple

has a thickness of 188 .m. 25 and 350 pm proving no 10 attention is
paid to e%ﬁ@?ﬁ&y‘éﬁ?ﬁﬂ%uﬂﬁgﬁ?ﬁm@ patent docunent 7 and patent docunent
8 described above disclose various specific exanples of materials for the

support consti t ut Fagtheeegespnphe gatertrdbcombat BalisIdees a rasrdaiger i al s
constituting the core sheet. In view of the enbossing, |ike patent docunent

15 5, sone {IIIF{' Sa S X i Ed UBLn1d S I efornati on
and ot her rrar%ée‘rﬁi al s tdhﬂl:}g exe%pgﬁ‘*cﬁgg%ﬁag cggtse a@aﬁ%&%@ﬁ%g‘f ormati on,
i.e., includinghthose_enbossable and not enbossable. Summarizing the above,

the i nf oPnafWiHAh recosdimeraedinanhasy s hescmateridea rovaraigle thepaosensitive: t he

mar ket i s not enbossable on the over sheet's face. 20 For the enbossing,
therefore, trbardimgayei &phainidgedcuts sapeM alPX 88 agent) on the
base material, and a protective layer. Various types of plastic films are
exemplifred as the base material. A white PET which is the base material
in each example has a thickness of 188 pm, 260 pm and 350 pmn, proving no
10  attention is paid to embossing.

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

15 b, some materials thus exemplified may cause a emall thermal deformation
and other materials thus exemplified may cause a large thermal deformation,
Le., including those embossable and not emhbossable.

Summarizing the above, the information recording-displayimg card

beginning to be used in the market is not emhbossable 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



I mge eraseability insufficient and causing environnmental pollution in the
13 scrappi ng and di sposal. The information recording-displaying card

di sclosed in the knowmn data is not studied in view of the enbossing or the
i mage ere seability involved with the enbassability. Mreover, no proposal
Is made in the 5 above known data for solving the environmental pollution

I n the scrapping and disposal, For bringing about a sufficient

enbossabi | i tgﬂrhﬁﬂﬁg%ﬂdrﬁiﬂ;m_i on recording-displaying card, each of the
over sheet and e core sheet constituting the information

recor di ng- di spl ayi .card, and the, unity of the _1Q over sheet and the core
sheet are to haveﬁ% BEPF{F&FE'# layingceA dissieaefyinthe RowRoduct  and

the conventionally known data are free fromthe above viewpoi nt. By patent
docunent s andatalie nbt kmdiadaini viess of tipembbaiad 6r thedmapatdrogalbilitymade i n terns
of the reversible thernosensitive recording 15 material. The

enbossabi | it ' g r raised at all, in,.the above
pat ent docun%lr??lségrgﬂ ?Eee'{]?lﬁ%%ﬁ{%ftd?t ?ﬁ%ﬁ?%ﬂ)ﬁ?!’f 8 orggg%ﬂﬁey of an
over sheet of an_information recordingdi splaying card i s not suggested or
rai sed at® al thoveknewm dade forsoligng fhe swwbenmental nollution irethmscceppibgel d and
I nproving the inage erase ability involved with the enboss ability are new

20 issues. and disposal,

For bringing about a sufficient embossability to the information
recording-displaying card, each of the over sheet and the core sheet
constituting the information recording-displaying card, and the unity of the

10  over sheet and the core eheet are to have the embossability. The
conventionally known product and the conventionally known data are free
from the ahbove viewpoint.

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

15 materiel. The embossabihity is, however, not sugpested or raised et all in
the above patent documents and the like. Not to mention, the embossability
of an over sheet of an information recording-displaying cerd is not suggested
or raised at all. In sum, securing embossability in this technical Geld and
improving the image eraseability involved with the embossability are new

20  1ssues.

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

14



In terns of the enboss ability, for exanple, patent docunent 9 14

di scl oses a heated transfer card having an acceptor |ayer disposed on a
card's base material. Mre specifically, a dye in patent docunment 9 is
contained in a heat transfer filmin the field of heating-nelting transfer
recording or a sublimating transfer recording, instead of the reversible
thernosenaitive S recording, The dye is to be nelted or sublimated by a

heat, and t hfgeclbges a'lesRbd ﬁ@n@fer&ﬁ?ﬁ‘aﬁﬂ§ A& cBGREPTaGET Hﬁ}ﬁ@éﬂd ohNEcgaposal in

pat ent docunment 9 uses a special polyester for the card s base material,

and a pol yester cqpal . is used for the acceptor |ayer . which capol yner
i s made by %eﬁ%ﬁ‘é’#mﬁr%ﬁﬁ@%ﬂ%@ ‘%’ﬁ@&?ﬁ%‘g £ 9 p cagtam above,
the nol dability such as enbossabilily of the heated transfer card is

i nproved. Agnhertttrensfef ilno ix gle; fidldwé heatingranalBng trartaferreaies:dirmde of
acconpl i shnment of the enboss ability w thout influencing the special
property (n . ! | | ekl £ ), 3l | he- | mage

er aseabi | i tﬁ*ﬁ% t:e:f %ﬁ%ﬁt@%ﬂﬁ'ﬁéﬁggtﬂ&w %gﬁsﬁeﬂ%ttgg%ﬂﬁ%e%%ﬁei ke, many
proposal s are onventiona%%%gnade in terng of the reversible

t her nosersi tf oridierfiye ipde e melted prsublimadedby pibegt.jand thendver, not

suggested or raised at all in the above patent docunents and the |ike. Not
to mention, retdvehabfiesbly thd accetbr fyegver sheet of an information
recordi ng-di splaying card is not suggested 20 or raised at all. In sum

securing the enbo‘fﬁ@BH}:iﬂEXl hr}lattgﬁfsdl}:%@rﬁ't %aul.sefs iaeslpg[:ial 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 moldahility such as embossahility of the heated transfer
card is impreved. As a matter of course, however, no description is made of
accomplishment of the embossability without influencing the spacial
property (namely, “reversible thermosensitivity"} which is the image
ereseability of the over sheet.

15 By patent documents and the likte, many proposals are
conventionally made in terms of the reversible thermosensitive recording
material. The embossability is, however, not suppested 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 ffeld

and improving the repetition durability involved with the embossability are

16



and inproving the repetition durability involved with the enbossability are
15 new i ssues. (Patent docunent 1) Japanese Patent Application Laid-Qpen
(JP-A) No. 2-188293 (Patent docunent 2) 5 JPANo, 2-188294 (Patent
docunent 3) JP-A No. 5.124360 (Patent docunment 4) JPA No. 6-210954 10
(Patent document 5) JP-A No. 2001-341427 (page 2 to page 4, exanple 1)

(Pat ent docunent 6) JP-A No. 2000-137782 (exanple 1 and exanple 2) (Patent

docurent 7) dbwddZubdNo. 11-154210 (exanple) (Patent docunent 8) JP-A No.
2001. 88443 (exanple) (Patent docunent 9) JP-A No. 11-240262 (clains) 20

(Patent doenment 1}
Japanese Patent Applcation Laid-Open (JP-A) No. 2-188293
(Patent document 2)
5 JP-A No, 2-188294

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

10 (Patent document 5)
JP-A Ne. 2001-341427 (page 2 ta 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 doeument )
JP-A No. 2001-88443 (examyple)
(Patent document 9)
JP-A No. 11-240262 {claims)

20

DISCLOSURE OF THE INVENTION
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DI SCLOSURE COF THE INVENTION 16 It is an object of the present invention to
provide an information recording-displaying card that is excellent in
enbossability and displayed-inmage eraseability, easy to scrap and di spose,
and is free from causing an environmental pollution in the scrapping and
disposal. It is 5 anther object of the present invention to provide an

| mge processing nethod and an inage processor for formng an i mage and

erasi ng the i mage Ibis arsoljgct cinheyaiseihRRenads th Peovidd 9% tRLHARLECOr di ng
di spl aying card each of which is nade of a reversible thernosensitive

recordi ng | ) B lLent 1| nbossabi l.i.t.y and di spl ayed-i nage
eraseabi t i F%%@%H%?Hﬂﬁ%ﬁot %Pgbaoﬁxé%n{]e%m Slf[ﬁ‘ﬁa é’s i nvention to
provi de a nethod of manufacturing the informati on recording displaying
card. Herei riif#layediimags erageahilithreasyicscramand dispogd, astiin fret immbove
objects. A first aspect of the present invention provides an information

15 recor di NGadkisg @yémdrdiahshta LRSIt H %ngﬁiﬁgmgm_ af ;qver sheet

bonded to the core sheet, wherein the over she onprises- a support which
i Ry R R S TR R
t hernosensitive recording | ayer conprises: an electron donating coloring 20
conpound, arkakdzam ishags propeeactbp formyng anpicupd andlves sy €he ibh g by using
an over sheet and the information recording-displaying card each of whick is
made of a reversible thermosensitive recording materiel that is excellent in
embossability and displayed-image eraseability. It is still another object of
10 the present invention to provide a method of manufecturing the information
recording-displaying card.
Hereinafter described are measures for accomplishing the above
ohjects.
A first aspect of the present invention provides an information
15 recording-displaying card, comprising: a core sheet; and an aver gheat
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
thermpsensitive 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



t hernosensitive recording |layer is capable of relatively formng a coloring
17 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. The
over sheet is enbossable in an upper portion thereof, functions as an inage
di spl ayi ng section, and neets the follow ng condition (A), condition (B)
and 5 condition (d): condition (A) (the over sheet's upper limt

tenperat ure dtate aed adeforizin@Glaty, Vithe: GifRfertieRlt Jedf ORELAIHY € Of a
storage elasticity E (1.0 E + 08) Pa), condition (B) 10 [Emor |ess of a

surface wavifngss. WCM, and .condi tion ) 1.0 E+ 04 Pa:!; (the storage
elasticity |$ESWQ%5@B§£F§?EP5’3%PS?§%W§ Brateitier & healing GI' S 6.0
E + 07 Pa. 10 A second aspect of the present invention according to the
first aspectoveprbsgtdesmbiossabldin arenpperagtcution dhetsbf fahciagaselreitdeei ty r (10
E + 08) Pa of the over sheet is less than 140C. A third aspect of the

present | nvenbiiapauE0n6h. Nl AeARYnORIoRink Binifibh A, 15RRGn!(B) hRE Second

aspect provides that the over sheet Is antralTy an

entire face of ,fhe core sheet fourth aspect of the present invention
accor di n% td”BW“&r@'cﬁ“ ipn WHA@%E 0&'@5@%%“@&%&@##@3%@@@:& f8r ovi des t hat

the support is one of the follow ng= an anorphous pol yester resin, and a
pol yner al | ayasingetB0°Chmitliesoer sheattnsppergupoblesfophgd SSkiHTE (3.0
pol ycarbonate resin. 2 0 Afifth aspect of the present invention according
to any one g .igaephl LShdition (B) 10 pum or less of 4 surface waviness WCM, and
condition (C} 1.0 E + 04 Pa < (the storage elasticity F of the reversible
thermosensitive over sheet at 180°C) < 6.0 E + 07 Pa.
10 A second aspect of the present invention according to the first aspect
provides that the temperature of the storage elasticity E'{1.0 E + 08) Pa of
the over sheet is less than 140°C.
A third aspect of the present invention aceording to any one of the
first aspect to the second espect provides that the over sheet is bonded to
15 asubstantially 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 pelycarbonate resin.

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

agpect to the fourth aspect provides that a barrier layer is interpozed

18



aspect to the fourth aspect provides that a barrier layer is interposed 18
bet ween the support and the reversible thernosensitive recording |layer. A
si xth aspect of the present invention according to the fifth aspect

provi des that the barrier layer is forned by bonding a resin Mn A seventh
aspect of the present invention according to the sixth 5 aspect provides
that the resin filmof the barrier |ayer has a thickness of 8 gmor |ess.

An el ghth aspawecnithé BepkesRd the RARMIbRIAGMAL N RoARNPNGR L he
si xth aspect to the seventh aspect provides that the resin Til'mof the

barrier layer is  a.pqlyester. filmsubjected to a,crystallizing treatnent.
10 A ninth aspect Aosfl'%&‘n PBPte%féﬁ'F PrvRF ‘c'ﬂ‘i'%él’ﬁ' Pot%@rﬁg%h PFRESE aspect
provi des that the barrier |ayer conprises, as a nmain conponent thereof; a

resi n whi ch proviepdbitcthethaatier bgwt iofiemefl lylbenflig ovdsig fildhei ng sol uble in
at least one of an al cohol solvent and water, and being dispersed in at

| east one of the aal.cohdl ﬂneggétvmheﬁggsewﬁﬂ%%gﬁﬁﬁﬂ%%flﬁ%%%lp B?:&Bect of the

present invention accordi to any one 0 pec 0 the ninth

aspect provides that, the el ectraon-donating coloring conpound is a |euco

dye. An @l eASREH BIOpides thyt thg segndlanef theParmieDiavaE bas airlglgkpeasmf;a one of

the first aspect to the tenth aspect provides that the el ectron-accepting
20 compound prs o lggeenol contai ning a strai ght chain hydrocarbon.

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

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

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

An eleventh aspect of the present invention according to any one of
the first aspect to the tenth aspect provides that the electron-accepting

20 compound is a TPhenol containing a straight chain hydrocarbon.

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

19



A twelfth aspect of the present invention according to any one of the 19
first aspect to the eleventh aspect provides that the care sheet conprises
at least a thernoplastic resin sheet having a thickness in a range from
0.06 Mm to 5.00 mm A thirteenth aspect of the present invention according
to the twelfth 5 aspect provides that the core sheet is made of a materi el
which is substantially common to a material for the support constituting

the over she@k asgsct Wfﬁeeﬁ@{réhtasagﬁs& 2bvidbs 1S HE Rbrd éh\és%d':glgﬁée%%r ding to

any one of the first aspect to the thirteenth aspect provides that the
I nformation 10 regordi ng-di spl.aying ,card co I ses an infqQrmation staring
section. A ?ﬁ%%@ﬁfﬂﬂaﬂiﬁgefgﬂp shiet having » thicknesadn drrange Gom H0Em: ne
fourteenth aspect provides that the information storing section is one of
the foll owtng=lihmaecti on which conprises a magnetic material as a nain
material, and an IC chip. 15 A sixteenth aspect of the present invention
according to the xf at | elixeonpri ses
a plurality of a At erH%Ha%%%%?H@ﬁ%ﬁ%@%ﬂ%\gﬁ?ﬁggﬁ %%%i“éﬁ ipis
enbedded, to thereby  formthe information storing section. An seventeenth
aspect of t fEPprtdTarides phathhe sarechesk i made ef 2 mategek whichdent h aspect
provi des that the over sheet has the information storing

substantially common to a material for the support constituting the over

sheet.

A fourteenth aspect of the present invention according to any one of
the first aspect to the thirteenth aspeet 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 & main material,
and an IC chip.

15 A sixteenth aspect of the present invention aceording to the
fourteenth aspect provides that the core sheet compriges 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 meterial.

20
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section which conprises, as a main material therefor, a nmagnetic materi al
20 An eighteenth aspect of the present invention according to any one of
the first aspect to the seventeenth aspect provides that the information
recordi ng-di splaying card has a mark forned through an enbossing. A

ni net eenth aspect of the present invention according to the 5 eighteenth
aspect provides that the mark fornmed through the enbossing is disposed an

the over sheet. Agn\6phie@hth ASRREHE Mo frifeiiasGHon AL B RAPYLEES @

met hod of manufacturing an information re cording- displaylng card,
conpri sing: ,,heat|ng- ssing a core sheet and, an, over sheet at a nelting
t enper at ur e %‘Pﬁ@k F‘%%EEE E’T a"é?rF%gT"é%FP @%E%B’Eqvﬂbﬁéb%ﬁlﬁf&?“r%ﬁl%ndi ng,

t hereby, the over sheet w th the core sheet. The over sheet conprises: a

support whi ciecoapg-ilpiyism cenddigshonmrh ddnpest dhrongis an embodsiagr ever si bl e
t hernosensitive recording |ayer disposed on the support, wherein the

reversi bl e ther no9gNS bt} a Efiﬂﬁégnrlege\ﬁ%rin\f ﬂ&%&:ﬂjﬁ%t&,ﬁlﬁf‘gt ron-donati ng

col oring conmpound, and the 15 el ectron-accepting comnpou reversibl e

t hernosensitive recording |ayer is capable of relatively fornmng a

col ori ng-st fightepRthaspeebprsvides thakthe mark frmed dhepuyghethepeabysaingis| east one
of the followng: a heating tenperature, and a cooling rate after a

heati ng. Thelispoeed shabé oter gigBnssabl e i n an upper portion thereof,
functions as an i nage displaying section, and neets the 20 foll ow ng

condition (A, coRqill,aBsH Mnedld Q1 Hkddr IndaRtion HaMdbL Qb oa e
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 resm, and a reversible thermosensrtive recording
layer disposed on the support, wherein the reversible thermosensitive
recording layer comprises: an electron-donating esloring compound, and the

15 electron-accepting compound. The reversible thermosensitive recording
layer 1s capeble of relatively forming a ecoloring state and a decolorizing state,
with a difference in at least one of the following: e heating temperature, and
a cooling rate after e heating. 'The over sheet is embosgsable in an upper
portion thereof, functions as an image displaying section, and meets the

20  following condition {(4), condition (B) and condition {C): condition (A} {the

over sheet’s upper limit temperatura for erasing - 30°C) > (the over sheet's

21



over sheet's upper limt tenperature for erasing- 300 C) > (the over
sheet's 21 tenperature of a storage elasticity E (1,0 E + 08) Pa),
condition (B) 10 mor |ess of a surface wavi ness WCM and condition (C)
1.0 E+ 02 Fa 5 (the storage elasticity E of the reversible

t hernosensitive over sheet at 1800C) 5 5.0E+07Pa. 5 A twenty-first aspect
of the present invention according to the twentieth aspect provides that

the heati ng- RufRshiide bBa SRIThESLlalULiPE ASPE + 65 POS ?unﬂ;i'ﬁ&n ol @9 gche over
bf the present |

sheet with the core sheet. A twenty-second aspect nvention
provi des an .over, sheet, canprising.- syppori _which conpri ses an

anor phous poIF%'%ftae‘?“I%é?i"Fﬁmn%? @Jﬁﬁga"ng‘ii’&a% @J)tlh‘éﬁfbgg ﬁ%ﬁh@ recordi ng
| ayer di sposed on the support, wherein the reversible thernosensitive

recordi ng | syemge elgsticip &' chthe wiversilile thetomabhiigive over singpcaonROUNdE and an
el ectron-accepting conpound. The reversible thernosensitive recording

| ayer is cap‘ﬁggle,rpﬁyagl atively formng a coloring state and a deeol ari zi ng
state, with a difference in at |least 15 one of the following: a heating

tenperature, and a cooling rate after a heating. The over sheet is
enbossablPe in an {fpenipBratiagneatiof thepresendieveniien ascardingnadgbe di spl ayi ng
section, and neets the following condition (A), condition (B) and

condi ti on ( @ventietitadpednpiotdesithge mé@iea%ﬂf&%feﬁsiﬁ?@@ﬁarﬂeidrﬂﬁﬁt atqaparature for
erasing - 30C) n (the over sheet's tenperature of a 20 storage elasticity

E (1.0 E~+ Q@lea@?ﬁ}r bGR igtthgr&v nghe]égwqm ﬁfe L'!D%;S ghecl)aft. a surface

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

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

10 and a reversible thermosensitive recording layer disposed on the support,
wherein the reversible thermaosensitive 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 decolerizing state, with a diffarence in at Ieast

15  one of the following’ a heating temperature, and a cooling rate after a
heating. The over sheeat 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 tamperature 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

22
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wavi ness WCM and condition (C) 10 E + 02 Pa 5 (the storage elasticity E

of 22 the reversible thernpsensitive over sheet at 18Q® s 6.0 E + 07 Pa, A
twenty-third aspect of the present invention provides an inage processing
met hod, conprising: heating a surface of an inmage displaying section of an
i nformation retardi ng-di splaying card; and carrying out thereby 5 at |east
one of the follow ng: displaying an i nage, and erasing the image. The

i nformation tleceveiside dhedcbhsigive Hver sKQIRE 1869) <5 6W £ 03NeLL an over
sheet bonded to the core sheet, wherein the over sheet conprises= a support

whi ch conprises an, anor.phpu ol ye r resin, and a reyersible

t her mosensi tive r&%?edﬂtﬁ&%lafgm%i@%ﬁ%BEPESHPWE‘:'@%BH?‘F,EE\/&?’%P%T‘%? the 10
reversi bl e thernosensitive recording |ayer conprises= an el ectron-donating
col ori ng conpugessinmmethnd, eteptising: heatdnd & syriacnufcumion agEhdisplayiesi bl e

t hernosensitive recording |layer is capable of relatively formng a coloring

state and a gegghes Bﬂ&:ﬁéﬁ&@redﬁ%&i&ﬁﬁﬁ%ﬂ%@%ﬁ?ﬁgﬁrﬂgpg a’?ﬁﬁeg 3'(5;5 t%gg‘ih e

foll owi ng-. a heating tenperature, ng. The
15 over sheet .is enboss aPDI e in an upper portion thereof, functions as an

i mage di%pl%?ﬁ'&@&é&it% lowdngreberiaying andmagg; el expstns theimege, conditi on
(B) and condition (C: condition (A (the over sheet's upper limt

t enper at ur e The infemastingrecofiifid-displdyias euRl, compabes alcofPsicet M iCoR a
storage elasticity E (1,0 E + 08) Pa), condition (B) 10 Ftmor |ess of a

Sneere, v dHeapbdidla o8 Bl BoifRt, Wileit the bl fhodt BmpRde: GlolpSlO" 29°
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-eccepting compound. The reversible
thermosensitive recording layer is capable of relatively fﬂrminé,r a coloring
state and a decolorizing state, with a differencs in at Ieast one of the
following’ a heating temperature, and s cooling rate after a heating. The

15 over sheet is embossable in an upper portion thereof, functions as an image
displaying secizon, and meets the following condition (A), condition (B) and
condition (C): eondition (A) (the over sheet's upper limit temperatura 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 F' of the reversibla

thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.
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t hernosensiti ve over sheet at 1800C) 5 6.0 E + 07 Pa, 23 A twenty-fourth
aspect of the present invention according to the twenty-third aspect
provi des that a thernmal head is used for the displaying of the imge. A
twenty-fifth aspect of the present invention according to the 5
twenty-third aspect provides that one of a thermal head and a ceramc
heater is used for the erasing of the inage. Atwentysixth aspect of the

present inventi on peedtfitnerth AspeRy oP ik seﬁnﬁvamtﬁ&xaﬁmjﬁthWCt to the

twenty-fifth aspect provides that the thermal head Is used for the

di spl ayi ng and the erasing of .the.inmage, and an over 10 witing is carried
out by the era [tfﬁgh’&f‘ aspectipraydes thata %EEE‘Fglﬁ‘?%md%Eeﬁfﬁer\hﬂ displasinga
twenty-sevent h aspect of the present invention provides an inmage

processor, cdtheimage: at | east one of the follow ng: an inmage displaying
unit for displaying an image to an information recordi ng-displaying card,

an 15 inmage erasi RGHu _ﬁgﬂ%_r | PR b N 41

di spl ayi ng- er asi ng un:t% orﬂsglégtzqug?hg&aehd er%&ﬁﬁ%@@ﬁ%é&? The
information recording-displaying card conprises= a core sheet; an over
sheet borded™egty thizd agpect preides (et par af o fhermalhesd@ar acsmpmiises’' . a

support which conprises an anorphous pol yester resin, and a reversible
t her nosensi theaeerrieased forghe @rasdng bf theShaged on the support, wherein the

reversi bl e thernosensitive

A twenty-sixth aspect of the present invention aceording to any one of
the twenty-third aspect to the twenty-fifth aspect provides that the thermal
head 15 used for the displaying and the erasing of the image, and an over

10  writing is carried out by the erasing of the imapge end a displaying of a new
image,

A twenty-seventh aspect of the present invention provides an image
processor, compriging: at least one of the following: en image displaying unit
for displaying an image {0 an information recording-displaying card: an

15 image erasing umnit 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 COMPTIRES
an amorphous polyester resin, and a reversible thermosensitive recording

20  layer disposed on the support, wherein the reversible thermogensitive

recording layer comprises: an electron-donating coloring compound, and an
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recordi ng | ayer conprises- an el ectron- donating col oring conpound, and an
24 - -- - ----- T el ectron-accepti ng conpound. The
reversi bl e thernosensitive recording |layer is capable of relatively
formng a coloring state and a decolarizing state, wth a difference in at
| east one of the following.- a heating tenperature, and a cooling rate
after a heating. The over sheet is enbossable in an upper 5 portion

thereof, furslettenbaaspiigichm@sunid s mﬁﬁﬁmtm%u&ﬁgim%%%% fol | owi ng
condition (A), condition (B) and condition (C): condition (A) (the over

Fenper at uf 6 Byenbcpns SR BE ety hmige Sltging staipnca focolutring e B) 10
Amor less of a surface waviness WCM and condition (C) 1.0 E + 02 Pa s

(the 10 st orwigk agliffetence i1y afleast ondef the fellewinkea hheting sempérat v, agér sheet
at 180C) 5 5.0E+07 Pa. A twenty-eighth aspect of the present invention

accordi ng tch%ﬁngtfﬁ?;ﬁfﬁ%“‘%%a%%ﬂpﬁﬂé@tqgﬁ?ltb@?éﬂtb%@ﬁl Mgﬁ%rdi spl ayi ng
e

unit is a thernal nty-ni nth aspec e pres i nvention

according to the fwenty-seventh aspect prqvides that the inmage erasing
unit is dne P&Fhaﬂﬂﬂflfr@?ﬁré{ﬂ%@&a ag 48 pagadisaleving seeion, pripreateoR PTI ON OF

DRAW NGS 20 FIG 1A and FIG 113 explain a nethod of formng an information
following condition {A), condition {B) and condition {(): condition {A) (the

over sheet's upper imit temperature for erasing - 30°C) > (the over sheet's
temperature of a storage elasticity E' (1.0 E + 08) Pa), condition (B) 10 pm or
less of a surface waviness WCM, and condition (@) 1,0 E + 02 Pa < (the

10  storage elasticity E’ of the reversible thermosensitive over sheet at 180°C%) <
50K+ 07 Pa,

Atwenty-eighth aspect of the present invention aceording to the
twenty-seventh aspect provides that the image displaying unit 15 & thermal
head.

15 Atwenty-ninth aspect of the present invention according ta the
twenty-seventh aspect provides that the image erasing unit is one of g

thermatl head and a ceramir heater.

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

recording card according to ar embodiment under the present invention, in
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recording card according to an enbodi ment 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 mrent under the present invention, and FIG 1B is a cross sectional
view of a atate after the heating-pressing, 5 FIG 2 shows a coloring
property and a decol ori zing property of a reversible thernposensitive

recor di ng mewhivh FIGIQA ik AeredanefibnalHeR of 8 RtatE befors hbstid O {ional
view of a state before the heating- preSS|ng, SO ég to éxgﬁ% I Jfgﬁhethod

of manuf act uri.n nlc c rd whi,ch i a of an infqrmation

recor di ng- dl%&%ﬁ%h”dl@g?r Ing CATA B %%’ﬁ%ﬂﬂ’%ﬂer e@Te#®Ents 3 cross
sectional view of a state of the IC card in FIG 3, after the

heat i ng- pr esaventiomdnd Hih d8gsantrosydeotishalgrieBESH skBEFERhEARRYI NG OUT THE
| NVENTI ON 15 To sol ve the above issue, the present inventors studied
repeatedly afbatiSlresdifgt and a core sheet which constitute an information
recor di ng- dlsplaylng card, mainly, the over sheet which is a reversible

t hernosensitive rfiﬁ éﬂ material, thus conlﬁg p with the present
inventioR. 20 The #oplgEing paPPeTRE EBd A Eﬁﬂé@ﬁmgspmnertmfﬂts

recording material having a special property of "reversible
t her nosensi tzeveisiblé thdromsensitive recording medium under the present invention.

FIG. 315 a cross sectional view of a state before the heating-pressing,
80 a& to exemplify a mathod of manufacturing an IC card which is an
example of an information recording-displaying card under the present
10 rovention.
FIG. 4 1s a cross sectional view of a state of the IC eard in FIG. 3,

after the heating-pressing and a subszquent embossing.

BEST MODE FOR CARRYING OUT THE INVENTION
15 To eolve the above issue, the present inventors studied repeatedly an
aver 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

26



26 specific description thereof is to be made 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 heatingpressing 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 Wi t hsidefiic dsBHEAbN tRMEAL 2 bh S MEBAMTE THEARRRY eagfﬁéﬁ@le&y

shortconi ng. The above information recording-displaying car er-the

present inv I.on not bhe decreased in its function of an inmage
di spl ayi ng s%%?ga{ﬁt%&%wmﬁﬂ%ﬁ&@ﬁwweﬁ otk Ewehamigaki ng" on

t he over sheet through the enbossing. Moreover, the above infornmation
r ecor di ng- di sxgirgy mrigcikcamg bewsadsed inhe steped @rhtingpetdsignioe anitdes shubj ected to
anot her enbossing after the image is displayed on the inmage displaying

section. TheyjuRlRbd@LiLR r.ai g di ' d und th resent 15
i nvention com?r isses: a 2}3% g&gﬁggéﬁagﬁ%%gghg%%g&ﬂﬁe%%aoggaﬁge'iheet and
the over_ sheet are bonded with each other. The over sheet conprises a

support Sandimty e JBibissAase  avcimageisplaying fugeldem phide unjer mdy dposed on t he
aupport, where the support conprises an anorphous polyester resin while

the rever siddceedsb@oflensThe ystRrRivehitas | BRE{sE) Hve $6%e D with the
el ectron-donating 20 col ori ng conpound, and an el ectron-accépting conmpound.

The rever si Bl.g., WG IRAENR) delh ol SR Hhol0 phaiets chimG5aG) © ©f relatively
g a ori ng
The abave 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 ebove 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 e support
and a reversible thermosensitive recording layer disposed on the support,
where the support comprises an amorphous polyester resin while the
reversible thermosensitive recording layer comprises an electron-donating

20  coloring compound, and an electron-eccepting compound. The reversible

thermosensitive recording layer is capable of relatively forming a eoloring
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27 state and a decolorizing state with a difference in at | east one of the
followng: i) a heating tenperature and ii) a cooling rate after a heating,
Mor eover, the over sheet functions as an inage displaying section and neets
the follow ng condition (A), condition (B) and condition (C). As long as 5
havi ng enbossability on the over sheet, the information
recordi ng-di splaying card under the present invention is not speci5cally
limted. In the following condition (A, condition (B) and condition (C),
"1.0 E + 08" denotes "1.0 x 108," "1.0 E + 02" denotes "1.0 x 10% and
"5.0 E + 07" denotges ,"5,0.x10?, " Mireover, the t rat urse. of storage

el astici ty EHLP Rpcr degsgriBhE tataHLh 4 diHereane iy 8 AR SOLdBE ai ni ng ¢ he
storage elasticity of E (1,0 E + 08) Pa. Condition (A (over skeet's

upper |imt flepegadur kedting enasratpreiaelge a codlif rete(aftara bivamtg. s
tenperature of storage elasticity E (1.0 E + 08) Pa), Condition ($) 10 m

or |less of i . L [ Vi rofile),
and Condi ti ?ﬁﬁ%@@ﬁ%&@éﬁ%@%ﬁﬂ%ﬁﬁ%%&ﬂgaﬁ é‘%ﬁl%iiﬁt@QE'tmgfdﬁ@%‘?gi bl e

t her nosensitive over sheet_ at,  180C) 5 5E§ E + 07 Pa. rei nafter descri bed
is the condi@PMIWFWH@‘L@é‘f{éﬂ'ﬂ%ﬁﬂF&( idndyoqpait: t | B 190E)a8whi ch are,

in conbination, to be net by the over sheet of the 20 information
recor di ng- dilgE¥imy bmbossabilittbncihe @ver sisdde ctheiififob®a (o redorfinePdisplagim sheet

under the present invention.

card under the present invention i3 not specifically lmited. In the following
condition (A), condition (B) end condition (C), “1.0 E + 08" denotes “1.0 x103%,"
“1.0 E+ 02" denotes "1.0 = 104" and "5.0 K + 07" denotes "b,0 x107.” Moreover,
the temperature of storage elasticity E' {1.0 £ + 08) Pa denotes a

10  temperature for obtaining the storage elasticity of E' (1.0 E + 08) Pa,
Condition (A (over sheel's upper limit temperature for erasing
image — 30°C) > {over sheet's temperature of storage elasticity E' (1.0 E + 08)
Pa),
Condition (B) 10 pm or less of & surface waviness WCM (Maximum

15  height of Waviness Profile}, and
Condition {C) 1.0 E + 02 Pa < (gtorage elasticity E' of reversible
thermosensitive over sheet at 180°C) < 5.0 E + 07 Pa.

Hereinaftar described is the condition (4), the condition (B) and the

condition (C) which are, in combination, to be met by the over sheet of the

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

core shect, under the present invention.
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28 Condition (A) (over sheet's upper limt tenperature for erasing inmage
-- 300C) > (over sheet's tenperature of storage elasticity EE (1.0 E + 08)
Pa) 28A Condition (B) 10 pmor |ess of surface wavi ness WCM Conditi on (O
1.0 E+ 02 Pa :5-. (storage elasticity E of reversible thernosensitive
over sheet at 180C) 5 5.0 E + 07 Pa The condition (A) (over sheet's upper
limt tenperature for erasing 5 imge - 30C) a (tenperature of storage
elasticity E (1.0 E + 08) Pa) is necessary for the information
recordi ng-di spl ayi ng card under the present invention to secure an
excel l ent property g%%inage raseabi | he reversible, thernosensitive
recor di ng na‘?‘g’rd:‘ P bt ai ni nPYERE eqtéd@(ﬁ'ﬂﬁ F terapenatire WEREASIG col ori ng
conmpound) and t he devel opi ng agent 10 (el ectron-accepti ng conpound) under
t he present iimgant 30) ddbiaraheat’ntogepeennire ofBtdrapeslanticityByE- & Eas 08
tenperature range, and therefore, the wupper limt tenperature for erasing
image is, | eneral, attributable to a nelting point of the devel opi ng
agent contai'ned in the reversible thernosensitive recording material which
is the over shoat. 15 The condition (A) denotes that the (over sheet's
upper limt tenperature for erasing inmage - 30C} is needed to be nore than
the (over sheet's tenperature of storage elasticity E (1.0 E + 08) Pa),

28A



Especially, the over sheet's tenperature of storage elasticity IT (1.0 E +
08) Pa is preferably |less than 140C for an excellent erase ability. 20
Under the condition (A), the above stable image eraseability is considered
to be attributable to an inproved adhesi on between a heating 29 unit (such
as a thermal head) and the over sheet's surface. The "over sheet's upper
limt tenperature for erasing i mge" may basically be determ ned by a

mel ti ng poi nComditiandBY el opi ndOqge of leak ofsurfanewsvibba WD nosensi ti ve
material. Measurenment thereof maybe carried 5 out in the follow ng steps=
contacting t eet w BOC ! guenchi ng,
formng there yaagézgtéjl]rat ed t(yoqgr %Pgn%%m%ﬁ%g?ﬁgﬁﬁﬁé#ﬂb? by nmeans
of a heat slgpe tester HG 100 (made by TOYO SEIKI KOGYO CO., LTD), nore
speci fi cal | ythepmnasensiive eugr Ebeﬁtﬂéslspéé $ B8R+ Paenperat ures) to the over
sheet under a pressure of 1 Kgflcmfor 1 second. 10 Wth this, an erasable

upper limt tenpeThbehedicdn (AP (Ve shddd uphBe idiePRepah: ge
elasticity E (1.0 E + 08) Pa" may be (?g cuI ated in t%lug@fmﬁf?r%ﬂiﬁg st eps=

carryi ng out. test W SC EI ast rorret er" made
by | VAMDPO éﬁﬂéﬂﬁ%h& Ehindthin gt tonges sobiears it B IBHDE dynan ¢

vi scosity-el asti ci t\ég_ a 15 range of terrperature from 100C to 200C (3C
stepwi se t epeessany B)thainfarmation vesocdingfdidplhpingandd catletdlrtpregeiithe st or age
elasticity E as a real nunber item The tenperature was obtai ned when the

storage el aghtéition fo de8@& ¥flexcellent property of image eraseability.

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

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

15 The condition (A} denotes that the (over sheet's upper limit
temperature for erasing imege — 30°C) is needed to be more than the {aver
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 erasenbility.
20 Under the condition (4), the above stable image eraseability is

considered to be atfributable to an improved adhesion between a heating

plas



1.0 E + 08. The tenperature of storage elasticity V1.0 E + 08) Pa may

I nfl uence the durability of the repeatedly-used information 20
recordi ng-di splaying card, and is preferred to be relatively high,
especially preferably 80C or nore for the repetition durability. 30 -----
------------- The tenperature of storage elasticity E (1.0 E + 08) Pa | ess
than 80C may cause a large curl after several printing operations, which

i's not practuhidhlch 4% £EHRTa eadN@nd iR RRPURIRIMeRLEr resin used as the
support constituting the 5 over sheet under the present invention may be

obt ai ned by, for dr at condensed arqmatic di carboxylc
aci d component wi ﬁ%"p‘mﬁ fﬂh@Sﬁ%ﬁH’é‘?ﬁ REPEEYLe gt{ﬂ%ﬁé‘flgﬁﬁ'&geopafhe above
anor phous pol yester resin can inprove flexibility when heated. Applying a

heat to the kagifadlydegietetmingddry te@itiny poabnta dévdltging@ebhbsfml head as an
erasi ng-heating unit may inprove flexibility of the over head, thus

bettering adhgsidie YhelnifieANEh Spult, the
i mge eraseabili tyeca*h beel rrprvg\%/gﬁﬁE a%e Iggg?/%g]ﬂr em%ﬁﬁgfma?% %f'farge

i nfl uenced by t.he sgﬁ:@ort In this case, however, the erX| bly of the
suppor t in{he bllomipg steps: @pkising the aupt phast Mkl e bt plage of 18016 over

sheet . 15 The condition (B) (10 ! or less of a surface waviness WCM i s
necessary f dbr hirapidnfuenohingo forirrag themly @i saphraysdebleane iMAeE prédengdr esent

thereafter by means of a heat slope tester HG-100 (made by TOYO SEIKI

KOGYO CO., LTD.), more specifically, pressing heat plates {5°C stepwise

temperatures) to the over sheet under a pressure of 1 Keffem for 1 second.
10  With thig, an erasable upper limit temperature ean be obtained.

The “temperature of storage elasticity E' (1.0 E + 08) Pa” may be
caleulated 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 {3°C stepwise temperatures) at a
frequency of 1 Hz, and calculating the storage elasticity E' as a real number
item. The temperature was obtained when the storage elasticity E' reached
LOE+08. The temperature of storage elasticity E' (1.0 E + 08) Pa may
mflugnce the durability of the repeatedly-used information

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

preferably 80°C or more for the repetition durability.
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I nvention to secure an excellent inmage eraseability as well as an excell ent
I mage visibility. The surface wavi ness WCM of the over sheet under the
present 20 invention which sheet is provided with the reversible

t hernosensitive recording |ayer an the support nmay cause a |large influence
on the image 31 eraseability, image visibility, and the |like. Therefore,
the surface waviness WCMis preferred to be as snooth as possi bl e,

specifically, aboMhet@mperatire bftragvilestidia e’ D.00m: TRY PRALSS AR
i nsufficient adhesi on between the over sheet and the heating unit, thereby

decreasing t ' aseabi | i t 5 |eading to deterjorated visibility and
appear ance. #]ﬁg %%??3@%& B&Fﬁ&?&%sﬁﬁr H%B EOEP’&rIi‘r“Pisve?ﬁ‘&hﬂﬁﬁPFrum filter
wavi ness. Specifically, in a section extracting a standard | ength

( measur enentPnegieglly prederabde. from a filter waviness curve, the surface
wavi ness WCM denotes a gap between two lines (parallel to an average |ine)

10 i nter posi ng th%@%&ﬁﬁﬂué%@é@@ﬂ&sﬁ%h&&?&@ﬂ:ﬁﬁ@h%ﬁ%n}ﬂ&%&&% of the

surface wavi ness WCM under the present invention es a ne renent by
a surface roughnes syuring apparatys made by TOKYO SEIM TSU_ The above
surface %avi'ﬁgggﬁ?% H@Q%P?%P%MEBH%F%b%h‘iéﬂﬂdlhﬁ@F expm@lg upport, i)
t hi ckness of the support, iii) conditions for manufacturing the 15 over
sheet, and tdebylidted-coddmstdbodyrbarphatic dieiry entliracidedisntheas willediupport  of

t he over sheet under the present invention, drying at 100C or
component). The above support made of the above amorphous rolyester resin
can Improve flesability 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,. Ag a
result, the image eraseability can be improved. The above Aexibility is
largely influenced by the support. In this case, however, the flexibly of the
support may not necessarily detormine the entire flexibility of the over sheet.
15 The condition (B) (10 um or less of a surface waviness WCM) is
nacessary for the mformation recording-displaying card under the present
invention to secure an excellant image eraceability as well as an excellent
image vasibility.
The surface waviness WCM of the over sheet under the present

20 invention which sheet is provided with the reversible thermosensitive

racording layer on the support may canse a large influence on the image
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nore after coating the thernosensitive recording |ayer on the support may
be a cause for deformation. Mreover, the support using the anorphous

pol yester filmwhich has high solubility in solvent may be eroded with the
20 solution for form ng the thexnosensitive recording |ayer (nanely
solutions wusing solvent such as MEK, toluene, ethyl acetate, TH' S
(tetrahydrofuran) 32 and the |Iike which are used generally), thus

def or mi ng t heraweghility; iige vistHiG REA tREKBY "THRCEHOA, t%?ﬁuﬁy&tlgg{,img?i chis
S

not preferable. The condition () 1.0 E + 02 Pa : e storage elasticity
E of the r rsi bl e thernpsensitive over sheet gt 180C) 5 5.0 E + 07 Pa
i s necessary F%Preﬁ-%eg\’% e §‘HQE'PU§5§‘FSP?SF’(@?I r?QE'E’maéaliljhﬁB?%m 3§ or
recordi ng-di spl ayi ng card under the present invention to secure an

excel | ent enlges dtyiel thap 10 pAs rasanisbad inbudfieient ndhérdonbetveanshcoodsy, it is
practically indispensable that the credit card, the cash card and the |ike

are marked MdePang PROESaH L4 | Hor-ToNs r-gﬁg e sing. 10 The
over sheet, the ?:%re she%%ﬁ%ﬂt%ﬁggémrna P%ﬁh%r ec %ﬁ%eggﬁ%& aying card
(which is a uné}y of, the two sheets) may influence the respective
embossabitl i tEELNEHR detsriorgied Heibilitywad EpRparamee s required to bring about a

sufficient imge-displaying function and to inpart the enbossability is
especi al |y i npor t The surftes wakimeps WEMthdraviabsveosigniFing heliximdig fike over

sheet is especially studied under the present invention and conditions
thereof have,hgen.d8L&LALARY N a section extracting a standard length
(measurement length 5.0 mm) from a filter waviness curve, the surface
waviness WCM denotes a gap between two lines {parallel to an average line)
i0  interposing therebetween the above extracted section, The value of the
surface waviness WCM under the present invention denotes a measurement
by & surface roughness measuring apparatus made by TOKYO SEIMITSU.
The above surface waviness is largely influenced by i) material for
the support, ii) thickness of the support, iii) eonditions for menufacturing the
15 over sheet, and the like. When the amorphous polyester is used ag the
support of the over sheet under the present invention, drying at 100°C or
more after coating the thermesensitive recording layer on the suppori may
be a cause for deformation. Moreaver, 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, ioluene, ethyl acetate, THK (ietrahydrofuran)
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Whet her or not enbossabl e depends on "softness” in the machining
tenperature range of the over sheet. Under the present invention, the
"softness" is expressed by the storage elasticity E of the over sheet.
More 20 specifically, it is necessary to use the over sheet having the
storage elasticity E of 6.0E + 07 Pa or less at 180C. Meeting the above
range nmay carry out 33 the enbossing advantageously. Enbossing with the
storage el asand thy/liks wikvhenrehand geferally), ARubdetmidSiie oPIOMRE

| ayertol ayer peeling attributable to braking of the over sheet itself, or

cause warp t Myl .5 _Enbossi,ng wi.th the.storage elasticity E
| eas than 118]"@%%%@9%1% 8@@%&% Tt %W%Pﬁﬁgefaj#ure inthe film
formng, thus damaging film, configuration in the form ng process thereof,
whi ch i's not pref isppdition (§ 44 BHelR Ba sdthwstdragsi adpaiditygEflbhe r i er | ayer
on the support may be in need of attention, since material, thickness and

the like of ddvBrdiile th@¥moskAsitivy OvefBiicet Af H6TI& § H% SOOMOR RhashiFi tY F

The storage elasticity E of the reversible thernpsensitive over eet at
180Cis to asur e nd cal cul at.ed, according tq.its, specific _nethod. In
many casf?s, b‘gﬁgﬁ%ﬁ%ss F?afgwiﬂ fune the rdingigdisplaviyg pardhi s, t he
over sheet is preferred to have softness to a certain extent at 180C 15

time point. widesrthe prmbpnhigvenbien po esewe anewesliamt entbaveatfibtynd t hat t he over
sheet having the storage elasticity EE of 5.0 E + 07 Pa or less at 180C is

As described above, in the modern society, it 1s practically

indispensable that the eredit 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 eard (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
emhossability 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 emboesable depends on “softness” in the machining
temperature range of the over sheet. Under the present invention, the
“softness” is expressed by the storage elasticity B' of the over sheet. More

20  spectfically, it 1s 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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sufficiently enbossabl e. The over sheet under the present invention is a
reversible thernosensitive recording material which has at | east a
reversible 20 thernosensitive recording |ayer on the support. The
reversi ble thernosensitive recording |ayer contains an el ectron-donating
coloring 34 i conmpound and an el ectronaocepti ng conpound and can
relatively forma coloring state and a decolorizing state, with a

di fference iuhe@&nuc@ﬁgrgmana;gegﬁ@y_ following= i) a heating tenperature and
ii) a cooling rate after the heating. The material constituting the

reversi bl e therno sitive r rdi ng 5.1 aye nd form th ayer(s),
when necessary, s@e(%bngﬁmg vﬁ‘l’ﬁ?ﬁ%?ﬁ“&%ﬁ %gﬁm{%ﬂ ToREe 'ih@?gg %bT ﬁ’} Pa st

t her nosensitive recording | ayer can be acconplished by the known
reversi bl e t3Gusaneiuseayerdodayinnpehng attributhbleciohahking of scovdred i n
detail is the support of the over sheet since the support is the nost

influential ghBedAglEBPessabihiyd b @RYidid fBge 1 D eraseability under the
present invention. OGther technical points are to be followed thereafter.

In view of the engo sahilité% nd the inage eraseability as well as
uni fi cat Pon (adhe ESHE *H q%?ﬁﬁelﬁlﬁﬁ%ﬂmEtlﬂ@Wérl-%ﬁe’bﬁﬂﬁﬂtﬂ# the core

sheet, the material for the support of the over sheet under the present 15
i nvention i 488°C esiyncansarfitsing filveeo i hafilg famiagpthivAam by AEHEr resin.

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 matarial, thickness and the like of the barrier
10 layer may influence the storage elesticity E.
The storage elasticity E’ of the reversible thermosensitive aver sheat
at 180°C 13 to be measured and calculated according to its specific method.
In meny cases, the emhbossing is carried ont at 180°C or more. With
this, the over sheet is preferred to have softness to a certam extent at 180°C
15 time point, After studying, the present inventors heve found that the over
sheet having the storage elasticity B' of 5.0 E + 07 Pa or less at 180°C is
sufficiently embossahble.
The over sheet under the present invention is a reversihle
thermosensitive recording material which has at least a reversible
20 thermgsensitive recording layer on the support. The reversible

thermosensitive recording layer contamns an electron-donating coloring
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Specifically, the resin conmposition includes i) a single type of anorphous
pol yester resin conposition, ii) a polynmer 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)
2 D and the like. Herein, the anorphous polyester resin under the present

I nvention 35 may be obtained by dehydrat ed-condensed body (aromatic

di car boxyl i Gofpioldnd GAARENGIBELr¥v -BBceit Al BRFBAAE ALl calRERENETy V&g:hﬂea anor phous
pol yester resin hereinabove is free rromfailures such as I'teni ng (by
d

crystallization), .fusio nd.the like, whjch,, be .caused in a_ practical
heat i ng- mac tﬁuﬁﬁ?@ %ﬂgﬁﬂﬁ]agﬁﬁ%l%@??ﬁ@?ﬂﬁﬁswb i ﬁ“d’ﬁﬁf‘%@f &qsﬁan? hgar ds.
Mor eover, concept of the anorphous polyester resin under the present

i nventi on exXodersinged)y hdatoipdegperbose ahd i) agobling rmlecdtirdhe doydhgl
property, PBT (polybutylene terephthalate) before a crystallizing
treatnent, and t kB eri Bl S ERANR f i lscar boxylic
aci d conponent ?gh%ecorﬁ%gtn%gﬂﬁé& mater*nglﬁﬁl]lg(1):]r1L %ﬁéﬁ%ﬁgﬁg% yest er
resin typicgﬁﬁ% i ncl ude tereﬁg}hﬁtic acid, isophthalic acid, naphthal ene
di car boxy! i iapd fogmang ofder lageriseyvHinnperassagy,fach asfa prgteckive dagerhal i c
acid may be substituted wth other dicarboxylic acid. Exanples of the

ot her di car baxjk reveasiblistheptiobgiesitiv@bdcordifi thyeFhf b Giecokiplashiet bySHECi Ni C
acid, adipic acid, azelaic acid, sebacic acid, neopentyl acid,

known reversible thermosensitive recording material

Herzinafter described in detail is the suppart of the over sheet since

the support is the most influential in the embossability end the image
10 erasesbility under the present invention, Other technical pomts are to be
followed thereafter.

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

15 invention is m resin composition containing an amorphous polyester resin.
Specifically, the resin composition includes i} a single type of amorphous
polyester resin compasition, ii) a polymer alloy resin composition of a
plurality of amorphous polyester resins, iii) a polymer alloy resin
compaosition 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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I sopht hal i ¢ aci d, naphthal ene di carboxylic acid, diphenyl ether

di carboxylic acid, p-oxy benzoic acid, and the |ike. The above ot her

di carboxylic acids maybe used al one or in conbination of two or nore.

Mor eover, the anpunt of the other dicarboxylic acid to be substituted may
be properly selected. 20 Preferabl e exanples of the dial conponent becom ng
the raw material for the anorphous pol yester resin typically include

ethyl ene gl ysnly.be ciiailief biytaehpdintad y6kdenstd b@&f‘d@r@ﬁﬁtﬁhl/&% cﬁigexs ne

di ret hanol, and the like. A part of the et hyl'ene gl ycol nay "be substituted
with the oth onent s of the other dial, conponents

i ncl ude pr op%me%céne&tyégtn& g“t“l’? aﬁ'}'cg’re arparphons PRIYRELE T88iPcol |
hexanet hyl ene gl ycol, diethyl ene egcoI neopentyl glycol, ponaIkerne
glycol, 1, 4-lbsreinshoxeimnfraé foet Milmoés suchl ascehitening ént awssallizdtial

trinethylol met hoxy pol yal kyl ene glycol, and the 1like. The other di al

conponent s dﬁéﬁj‘ﬂ QEPHROOME wWiBdh ti.on of two
or nore. Moreover, the anete;unt o?‘%rlt%e{%tlﬁé ﬁgﬂgf &{&ﬂ%eoa%‘sa?f%ﬂﬁ? Bd may be
properly selec t he anorphous olyester resins under the present

i nventi or, %&?%@H%‘Eﬁlﬁ’r@ ﬁ%r%%‘t ajuring $heaeds. byMeregtemennvent olon of the
t er epht hal i c acid with the ethylene glycol is preferable in view of cost.

As descri bedheémmadrpheys holyester resiss andér fHaeprecu|isv@itidolasdieslycont ai ni ng D
di car boxyylic acid

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 {erephthalic ecid, isophthalic acid, naphthalene dicarboxylic acid,
and the like, Otherwise, a part of the terephthalic acid may be substituted
with other dicerboxylic acid.
Examples of the other dicarboxylic acids include oxalic acid, malenic
15  acid, sueeinic acid, adipic acid, azelaic acid, sebacic acid, neopentyl acid,
isophthalic acid, nephthalene diearhoxylic acid, diphenyl ether dicarboxylic
acid, p-oxy benzoic acid, and the like., The above other dicarboxylic acids
may be used alone or in cembination 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 athylene glycol,
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conmponent other than the terephthalic acid and/or ii) dial conponent other
than the ethylene glycol is also effective for acconplishing the object of
the present invention. Exanples of the copol yner polyester include the one
made of a 20 pol ycandensation of- i} a dicarboxylic acid conponent (60 nol
%or nore part is terepbthalic acid, and the remaining part is substituted
with other 37 dicarboxylic acid conponent) and ii) a diol conponent (60 nol

% or nore padibthyléneedPuol e fotEy a8 lglycal) dydl fiee iGN it dnd he JiaST i t Ut ed
with other dial conponent). Moreover, {rhe aromati c polyester resin usable

under the prgsent I pvent i be a mxture 0 ol yet hyl ene
t er epht hal at‘gpﬁﬁoﬂfttﬁ% eﬂ;lyﬁ%e g@ﬁ%ﬁ? E‘H&ﬁ'}%ﬁ%ﬂ‘gwﬁi@g@ “é?"ﬂ't & copol yner
pol yester is, however, in need of carefulness since selection, content and.

the |i ke of dmmomepbl ynerizati on conponents nmay occasionally greatly
change sheet's glass transition tenperature and tensile elasticity. 10 In

the case of the a ] - ar ' ' t is
substantial ly am?%ﬁ%gg@ ﬁﬂgggﬁe#?éﬂ %@Eh%?%ﬁlé@g%%&?ﬁég‘gﬁ%%%@ym

pol yester, which resin is prepared by substjituting about 30 nol % of

et hyl ene gIWthF&EWWEttﬁV%MI%QHF@ah%@E lame plyeob disthmlenane

di met hanol, an exanple thereof including PETG" a brand of EASTMAN

CHEM CAL. 1%lind, neobysizl plyosl, eolyeBiylerienglidid, RotcydlbheRineQl i ], COMPOSI ti on

of the
glyeerin, pentaerythritol, trimethylol, methoxy polyalkylene glycol, and the
like.

The other diol components described above may be used alone or in

10 combinaticn of two or more. Moreover, the amount of the ether dicls te be
substituted may be properly selected.

Of the amcrphous polyester resins under the present invention, the
polyethylene terephi:halate formed by polycondensation of the terephthalic
acid with the ethylene glycol is preferable in view of cost. As deseribed

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

Examples of the copolymer polyester include the one made of a

20  polycondensation of: i} a dicarbexylic acid component {60 mol % or more part

1s terephthalic acid, and the remaining part is substituted with other
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above pol yester resin and the pol ycarbonate resin extensively signifies
pol ynmers havi ng carbonate bonding (- CO-O) for a main chain thereof.
Exanpl es of the pol ycarbonate resins include i) one manufactured from

bi sphenol A (which is synthesized by phenol and acetone) through an 20
interfacial polynerization, transesterificatiou,. a pyridine nmethod and the
like, i1) polyester carbonate obtained by copol ynerization of bisphenal A

and 38 di cadiessbykilic add domgbhast hﬁﬂli(?faQﬁul%ﬁiﬁéh@mt feerﬁﬂwaﬁlrﬁtﬁegghd (or

i sopht halic aC|d) di chl oride and the Iike) ii1) one obtain

D sphenol A Retiges BB B8 Rt Fepmiibiny ﬁa‘ffflé’ éﬁ%ﬁ"&qﬁwﬁtﬁé‘rﬁﬁﬂ the

support of the over 5 sheet under the present invention is not I|m'ted to
a single Iay@wﬂmﬁmnﬂ-in ot her words, a multilayer body (two or nore
| ayers) constituted of anorphous polyester resin filmand other type of

filmis allowed. kRreed HhkSromia gﬁg ygg%irhgﬁq{wﬁfebw 'tfrtﬁe ES%L& owed as has

i) an |nner | ayer on a first si e reversi her mosensi Live
recordin er and Iléﬁ 10.an outer. |l ayer on a_second side for

heat i ng- "'FH“?‘?’EF'E?' Uzptbylgnederephphalpiesard thecahve, the resin

constitutlng the outer Iayer Is preferred to have a nelting tenperature

| ower than tdopolynfer phlrestesi nlseobthd dspblendrhelycstvies, HowtRer, if Deédof O
effectively inprove the card's heat resistance without |osing |ow

temper at ur e daiihiteed Lifipe 6MIE HREG: HoaThh Yiee 3¢ BB 81 NS sRiteet Maving

the outer |ayer

components may occasionally greatly change sheet's plags transition
temperature and tonsile elasticity.

10 In the case of the above mixture, the aromatic pelyestar resin that is
substantially amorphous is preferred as a preferably used copalymer
polyester, which resin is prepared by substituting about 30 mol % of ethylens
glycol {of polysthylene 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 {-C0O-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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pol yester resin and the inner |ayer nade of polyner alloy resin conposition
(anor phous pol yester resin and pol ycarbonate resin) nmay bring about heat
resi stance, satisfy heat fusibility with the core sheet, and have excell ent
enbossability. 20 Moreover, such a support film maybe used as, when
necessary, contains additives such as colorant, lubricant, filler, inpact

I nprover and the 39 |like. The support film especially, blended with i) a

plate-s hapeoui&éxlﬂngyfu@m& defAivatidé Gor éiﬂﬁn?]'e) toRep 1RSIk Sﬁ%tfﬁﬁﬁGf]HtHa%UCi ng
pol ymer such as pol ybutyl ene terephthalate can be preferably used for

| mprovi ng enbossabili.ty. | C s _qf...§ he or.t. constituting {he over
sheet depend“sg@rfﬁghlf'ﬂf%ﬁﬁggbeﬁggfﬁgailﬁiB??}‘Sq%d RAYPAGEREFEali ng card to
be manufactured, in general, however, preferably in a range from50 mto
200 pm and biephencpAdleeivativy (fnesampleg éettametlizs bisphenal AL40] g like) ei naf t er
described is the core sheet used under the present invention. 10 The core

sheet used under ﬁ%q,"% TRy SRR d | r form ng
the information recor ﬁ%ﬁﬁ}l‘;ﬂg{@%y, ng caﬁ@gﬁﬁ%%pﬁlﬂ%ﬁ%ﬁégheet to the
surface of the core sheet into a upity. Odinarily, the core sheet is
shaped i fto EF%‘&’P‘%’F&@PWW&%‘TBW1F§1°hﬁﬂléw@fmrﬂe%llﬂ?'lﬂﬁ€@a?.éﬂsheet nay
be, when necessary, of ml!tilayer structure. 15 The core sheet may

encapsul at e ather womlisna i tilesies bbde{ts@airindtre 14vers) constituted of amorphous

polyester resin film and other type of flm iz allowed.
For example, such a multilayer structure is allowed as has i} an inner

layer on a frst side for the reversihle thermosensitive recording leyer and ii)
1G¢  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 constitutng the

inner layer, so as to effectively improve the card’'s heat resistance without

losing low temperature fusibility.

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

20 Mecreover, 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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magnetic information storing section nmaybe bonded to or enbedded in a
single resin sheet; while an information storing section which is an IC
chip, an antenna coil and the like nay be mated in a gap fornmed in a thick
resin sheet, or may be sandw ched between a plurality of resin sheets. 20
The core sheet having the information storing section disposed in the

above manners may be conplicated and require | abor forces for disposing the

40 megneti ¢ frge Tbupierd ke dpedidlly, BRIULA QARG o MR- BaRimRRduLRe |1 ke,

However, to the above operations, the conventional tec ogy I's applicable
which is used for thesinformatjon recqording card free fromthe inmage

di spl ayi ng saescﬁﬂg%ﬁpggﬂ‘ﬁh@nﬁg'?aér%@i&m Hereg &’éﬂ r%’é‘gr‘i’tﬁ' RokRbsYless | s
preferred to have thickness in a range from 100 pmto 800 m nore

pref erabl y itkrephibalgée tambe pRderadiy teeddod improkier embesdadilitkor the core
sheet under the present invention is preferred to be thernoplastic resin

that is defornmabl gphy. 08244 i€ =0 i . stantially into a
sheet, It is inportant ?%é t g %@?@ S égtaﬁf%rkﬂg\%%%gﬁﬁﬁﬂmh t he
support filmof the over sheet. by the heating-pressing. For obtaining high
adhesi on>t o ol theduformagign apeaadingriisplayingnasd 9 be anwfagured, r esi n of

the same (comon) type as that of the over sheet at least in its surface

| ayer secti dn genatadClidwgret,ireRyelily $heahngd FoBxa0mhet M0 fhea@baNse Sane
(common) resin include anorphous pol yester
preferably in a range from 75 pm 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-displeying card by honding the over
sheet to the surface of the core sheet into a unity. Ordinarily, the core sheet
ie 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
maghetic 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 e gap formed in g thick resin
sheet, or may be sandwiched between a plurality of resin shests.

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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resin, polycarbonate resin, and the like. Preferable exanples of the

t hernopl asti c resins include anorphous polyester resin, polycarbonate
resin, and an alloy (of polycarbonate resin and anorphous pol yester
resin). Not limted to the above, general-purpose 20 resins such as

pol yal efine resin, crystal polyester resin, acrylic resin, ABS resin, AS
resin, biodegradable resin and the like are al so usable 41 An engi neeri ng

plastic havi AhpRee e%th@q%ssremfﬁuﬂaxﬁg%ﬁe@e ﬁ core sheet
mat eri al . Exanpl es of the engl neering plastics incl ude po enyl ene

sul fide, poI t heri 0 e, poly ether he one, and_the like.
Films or sh E ﬁ%ﬁ]&e@g ﬁé “g’é’ﬁﬁ'ot%'&rﬁ’n’t'?ﬁfc@&i '{}?nl’héyé’bﬂl&léh GRBteer i al (s)
(one type, or two or nore types) can be preferably used. Not limted to

t he adhesi omyhiahrismsedfribe afonpatopreroadingeaed freé divet tndnsgtch as heat
resistance and the like, the core sheet is preferred to be of a multilayer

structure (t nore). In this case, the core sheet having two or
nore | ayers [‘(%ﬁjg %rﬁeg%g?ed i n advance, followed by 10 pressing by
overlapping with the over sheet. In this case, otherwise, a plurality of
the prepared cor e IP§&eressheshupdenthenrapanidnyention erefecreddoduvei n

heat i ngpressing for fusion. Exanples of formng three | ayer core sheet may

i ncl ude the thitkr@wh figa rasszedéni T0D:p Yo 00 ARD YO S BAIIE & E&aﬁ@sﬁﬁm 2.
pol ycarbonate resin, and 8. 15 anorphous polyester resin; and 1i) 1.

anor phous p%@tﬁﬁﬁ%ﬁﬁﬁﬁhﬂ 2. alloy of

The materiel 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 shoet to
have fusibility with the support flm of the over sheet by the
heating-pressing. For obtaining high adhesion to the over sheet, the core
sheet 15 preferred {o use a resin of the same (commoan) type as that of the over
sheet at least in iis surface layer section contacting the over sheet.

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

Preferable examples of the thermoplastic resins inelude amorphous
polyester resin, polyearbonate resin, and an atloy (of pelycarbonate resin and
amorphous polyester resin}, Not limited to the above, general-purpose

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

reain, AS resin, bindegradable resin and the like are also usahble.
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pol ycarbonat e resi n and anor phous pol yester resin, and S. anorphous

pol yester resin. The above anorphous polyester of the outer |ayer can bring
about a | owtenperature adhesion, the above internediate |ayer, that is,
the polycarbonate resin or the alloy of the polycarbonate resin and the 20
anor phous pol yester resin can bring about heat residence, Hereinabove, the
anor phous pol yester resin for the outer Iayer 42 includes i) anorphous

pol yester resin alsyhshedring Has@é ho¥in @%ﬂth&%\féﬂ& SRR R9uSheO! yest er

resin as a mai n conponent there of mhl I nter |ate po ycarbonate
resin includes i ol ycar,bonate resin, a an al |l oy product havi ng
pol ycar bonat'ésefiéé'itﬁe H’HE}WE H‘“é%‘i’r%o 31‘#14&1 Bﬂ@@ﬁ@ﬁﬂlpﬂfb@ ¥fi the object,
t hi ckness of the outer |ayer and the intermnedi ate | ayer can be arbitrarily

det er mi ned. ifhlde polyphieaelend sulfidef polyetharimide, palyincide, gily belisr@thérnspar ent ,
sem -transparent and opaque, otherwi se, may be white or colored chromatic.

Depend g Ok, 2R he ke 0" Pukin S E:sREhe TR BLGRSERVadRseoned. 1 D

For nmaking a sem’- ransparen ' and an opague

, pi gment or an organi c pi nt may be bl ended with the resin of the core
sheet, F&r aveamna#%%lgﬁ @ LYY 97 toep eramers ypeshsantbeatrefsraiipmseday be

bIended as Iong as the transparency is not danmaged. In the core sheet,
various additi vesNot liefitddwatht Aghakien Sfopb ahulé aPirdfy BF ended such as

pl astici zer, charge preventing agent, and the
funetions such as heat resistance and the like, the core sheet is preferred to
be of a multilayer structure (two layers or more}, In this case, the core
sheet having twao or more layers can be prepared in advance, followed by

10  pressing by overlapping with the over sheet., In this case, otherwise, a
plarality of the prepared core gheets can be overlapped with the over sheet in
heating-pressing for fusion.

Examples of forming three-layer core sheel may include the following
i) and #): 2 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
pelyearbonate regin or the alloy of the polycarbenate resin aud the

20 amorphous polyester resin ean bring about heat residence,

Hereinabove, the amorphous polyester resin for the outer layer
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The surface of the core sheet is preferred to be subjected to enbossing and
the like for degassing in a joining, Under the present invention, the

nmet hods of manufacturing the support of the over sheet, and nanufacturing

the filmof the core sheet are 20 not specifically limted, and therefore

t hose conventionally known can be wused. 43 For form ng the support (of the
over sheet) and the film (of the core sheet) each of mhich Is of a

singl e- Iayermaﬂdéswﬁmpmhas bEFebte® QBRA TSt ﬁ)S.umlo ifil 1O an
extrusion with a die. For form ng the support t over sheet) and

e
the film (of the core eet | east, one of V\/mchl a5 nultilayer
structure; |3EPW&°P§§P ﬁ%ﬁ@?ﬂsﬁnmﬁn'éﬁﬁwqe%ébﬂﬁ 'E“"g]ﬂ&et@ubj ected to a
coextrusion for |amnati ng, or ii) each layer is to be nade into a sheet

fol | owed by inbermekiiteqolyrgrhdunte renin dficlpd esd) polyearbpnas: el alase 605H)
however, the coextension is preferred for formng the |layer, Specifically,

in the case gf afy ]_%Idﬁgﬂ 1l]ﬂ%z E)tlsz B i bl ended or,
when necessaryl,al I's” shape %ﬂ %Blgc Eﬁ%ﬁl%%?%%%ﬁtcg%pf)n?%tl%e u‘pper of
the T-die extruder. Then, the resin conPoleon is melted in a range of
t enper at Gr e PERSRAIERD the ohdert, thiglmesg sfithagsprlayar and she Suermedietol | and

the like for solidification, to thereby forma sheet. In the case of the
mul til ayer, lamaamsﬁmmﬁsidétefmﬁiedeach | ayer is 15 blended or, when

necessary, is shaped into a pellet to be inputted into one of
The core sheet is preferred to be any one of being transparent,
semi-transparent and opaque, otherwise, may be white or colored chromatic.
Depending on the epplication, the core sheet may be properly designed.

10 Fer making a semi-transparent film and an epeque flm, an inorganic
pigment or an orgenic pigment may be blended with the resin of the core
sheet, For making a transperent film, a certain amgunt of pigment may be
blended as long ae the transparency is not damaged.

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

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

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

Under the present invention, the methods of manufacturing the
suppart of the over sheet, and manufacturing the Alm of the core sheet are

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

used.



t he respective hoppers of the T die extruder having a plurality of T dies
coupled therewith" Then, the resin conpositions are nelted in a range of
tenperature from 200C to 280C, co-extruded, rapidly cooled with a cooling
roll and the like for solidification, to thereby formlam nated sheets. 20
For causing a high adhesion to the bonded product of the over sheet wth
the core sheet (pressing, lamnating), at |east the respective surface 44

| ayers thereof cofadiimiggzabeBupiditilofahe opseilpetathd fhe Me, (EeRe: afrot he sane
ki nd of resin. Thickness of the over sheet and the core sheet is to be

det er m ned Qﬁé hekness of._the card to be ,yanufactured.5 For
nmanuf act uri ng aﬁg%a?:g Ogg'l\;]ll %bl%t iacﬁliﬂ%lgiﬂ%q‘r E’%‘tﬁ%“rﬁ Ekbeeiﬁﬂﬂ CHOPHFIRPRIS B 5301,
for exanple, the over sheet having thickness of 50 pmto 250 }mand the

core sheet hessrhjecthi txav extrysiosoviphatBHdiro 0 Fpritrming thessuprarblaf ébe t hat
they can forma certain card thickness. For acconplishing the certain

thickness, apyirahabd) and Phe TR (SR cShEMH3D atdedRWRE of $85kh fablshe case of

t he non-contact 1 C card encapsulating therein the I'C chip or the antenna,
t he thi cgpessgj)f t he cor.e sRﬁ&tg%a be deferm ne ased on the size of the

IC chip of tHEHAYERHECHIFe omuoaitipp earla baven itk suhiestedss of 50
pmto 200 pmand the core sheet having thickness of 50 pmto 400 gm are
preferabl e. % Eegbmisiinl fyr ldinating, avidreashdeferiave hyradedknassheft 100 gm
conbining two core
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 inta a
hopper of the T-die extruder. Then, the resin composition is melted in a
range of temperature from 200°C {0 280°C, extruded, cooled with a cooling
roll and the ke for selidification, 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 1n a range of
temperature from 200°C to 280°C, co-extruded, rapidly cooled with a cooling
roll and the like for solidificetion, to thereby form laminated sheets.

20 For causing a high adhesion to the bonded product of the over sheet

with the core sheet (pressing, laminaiing), at least the respective surface
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sheets each having thickness of 280 pmis preferred. Hereinafter described
is a nmethod of producing the information recording-displaying card by
bondi ng the over sheet to the core sheet, as described above, 20 The term
"bodi ng" under the present invention denotes unification, by using

adhesi ve, heating-pressing (for thermal fusion), and the like. 45 FIG |A
and FIG LS show schematics of a state for manufacturing the information

recor di ng- dijgph@thBebof 85ritatiind 64 &ﬂépﬁfesﬁﬂe%éi!%ﬂéfﬁfadﬁfaﬁﬂﬂe 5 the core

sheet, using two core sheets and an outer” |'ayer sheet. An over sheet (10)
IS sequentithé grovided wWith a support (1), a 5 barrier layer (2) on the
support (1) ,9H%%¥&%i bl e t hernosensitive recording layer (3) and a
protective layer (4), Two core sheets (5) are so disposed as to be

sandw ched bet weefThidkaesmofdihe sheriheel Ahd dhe core shisbels thdy detarhdasd (6), then
a surface side of the protective |ayer (4) of the over sheet (10) and a

surface si dq’ﬂgadgﬁﬁgﬁg‘égﬁ‘lﬁxﬁ& t(gbset]g%ufﬁ@m% e to be further sandw ched

bet ween pressing eati ng-pressing, to thereby thermally fuse
the thus sandwi ched. In this exanple, the outer |ayer sheet (6) and the two
core sheéts (5) Heemgapfacguringacanlhedpgthickaess aff760 mn am&ad)an' nidda
recordi ng-di splaying card. The information recording displaying card under

the present X p3@Nfbioskduiple lthe ML RIet hAQIng (HitlhREs bP5HAME0R0 Y5k LHAt ur e
descri bed above.
the core sheet heving thickness of 50 pm to 700 pm can be so combined that
they can form A certain card thickness.
For sccomplishing the certain thickness, a plurelity of the core sheets
10 may be used. In the case of the non-contect 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 thickneas of 50 pm to 200 um and
the core sheet having thickness of 50 pm to 400 pm are preferable.
15  Especially, for the over sheet baving thickness of 100 pm, combining two core
gheets each having thickness of 280 pm is preferred.
Hereinafter described is a methad of producing the information
recording-displeying card by bonding the over sheet to the core sheet, as
deecribed above,

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

by using adhesive, heating-pressing (for thermal fugsion), and the lika.
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For exanple, in FIG 1A and FIG IB, a sheet (referred to as inlet sheet)
havi ng a non-contact | C chip provided with an antenna coil maybe

sandwi ched between the two core sheets (5), and the outer |ayer sheet (6)
to which a magnetic stripe layer is tenporarily transferred in advance may
be 20 used, Wth this, the heating-pressing is to be carried out |ike that
descri bed above, to thereby forman IC card | ayered body which is provided

with the IC 46 cHiIp. 1Ahad I TEOSHRE seldintatics ﬁu%@&tﬁfimh&uﬁo@w}ﬁ%i ng

(using a punch and the like) into a card configuration having a Certain
size, to thepeby.prepare the information recording- displaying card. 5 The
heat i ngpress@ﬁgﬁ{'l" E}’*ﬁ'd’@smaufgﬁé%‘giﬂﬁ YARg fiiFd by, qaﬁﬁgﬂﬁﬁﬂﬂg tﬁé??ﬁ?@hﬁﬂd t he
| i ke. The heating-pressing is, however, not limted to the above, and may

be used di f fembbhs coredhaetyigingttive cotresiiecimdmt ambuterdagdresebke to be used
Al arge care sheet and an over sheet which has a certain area and is 10

di sposed on the | ap0f-eak . I-Eg“bﬁ' : t4 Q- pressing,

ot herwi se, a tape -shgggge%g?ghg%é?ggn a@%‘%q-ﬁlﬁ%tg%&pggérﬁg%eet may be
rolled faqr unifj c?tio to ane subj ec‘{fd to the heating-pressing. In sum the
met hod of® rrgl?f’dT‘&E W Y ThEns PEPRE) . Ghraversahigtherrapsepritivergcarding t he
present invention is not specifically limted. 15 Having the fusibility to
t he core shdayeig) nhéd aheatdctigplessi(dy, the

1C

Two core sheets (5) are so disposed as to be sandwiched hetween the
over sheet (10) and an outer layer sheet (8), 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 unitad, thereby become part of the information recording-dieplaying 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. 14 and FIG. 1B, a sheet {referred to as inlet
gheet) having a non-contact IC ¢hip provided with au antenna eoil mey he
sandwiched between the two core sheets (5), and the guter 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 deseribed

above, to thereby form an IC card layered body which is provided with the IC
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outer |layer sheet is not specifically limted. In this can, however, the
outer layer 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. Mreover, the outer |ayer sheet nmay have the
sanme material as 20 that of the support constituting the over sheet. For
manuf acturing, by the heating-fusing, the conventional 47 information
recording cajpthat is free fromthe reversible thernosensitive recording
| ayer, the outer |ayer sheet is generally used. An outer |layer sheet under

t he present inven{don, may be .sel.ecte ropt the ahove _conventjonal outer
| ayer sheet. 5 Thﬁ?gpﬂié‘wgrm’é B 1%%41‘3%11“'& & $HARE @ AWRgRandhe

present invention denote respective positions in a state in which the core
sheet is sahedkikehbuiobotnd eonfigverativn havheet carhgintdies, tutlerebppeipagbeet . The
I nformati on recordi ng- dlsplaylng card under the present invention rmay omt

t he outer | %ﬁ@ﬁnﬁgﬁ%ho ayl i @gfﬁ{gj thod, in ot her. vvords., thga 10

i nformati on recor er the present invention includes
those free fromthe outer | ayer sheet. Described hereinafter is a
heat i ng- pr essi ng B‘hﬁ@é%@ﬂﬁﬂf%%ﬁfe\ﬂﬁhﬂeéﬁmﬂﬁmﬁ@éhqdag—lpmaimg (referred

to as pressing tenperature) over the nelting point of the devel opi ng agent
may cause anéhbdandribe likg. (The haskgg-puasidoR) howher iR lBnitbe ey e

tenperature is preferred
above, and may be usad differentiatedly with the sheet material and the like
to be used.
A larpe 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 tepe-shaped core sheet and a tape-sheped over sheet may be
rolled for unification to be subjected te the heating-pressing, In sum, the
method of manufacturing the information recording-displaying under the
prresent invention is not specifically limited.

15 Having the fusibility to the core sheet by the heating-pressing, the
outer layer sheet is not specifically limited, In this case, howaver, the outer
layer sheet is ordinarily smaller in thickness than the core gheet, 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 ag

20  that of the support constituting the over sheet.

For manulacturing, by the heating-fusing, the conventional
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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 formng
the card wi thout influencing the special property "reversible
thernosensitivity," the upper limt of the pressing tenperature is 48

------------ inforntation recording card-that is-free 65/ 8k TEFeBIOthebfREeAltilkgss, more
preferably 150C or |less and especially preferably 140C or |l ess. Pressing

at the pressing . tenperatuyre re than the nelting,point of the devel oping
agent or at rr'?ﬁ%é]”ﬁ] Eég “H%IW§g“ettlﬁ§EF%'i’ﬂf¥r'§%flogﬂP&“tﬁa]@Eﬁ? ound f og)
attributable to the devel oping agent and 5 the dye, or nay cause

yel | owi ng, vihieehuadar the girkemi tinaliionGay be sdktted fvandhe abdvewer linmit of the
pressing tenperature is preferred to be 100C or nore, especially

preferably 12060t ®bLEterds n 100C herei nabove is likely to cause an
i nsufficient Eusllﬂgﬂn thuserl ea isr%géto peeling, which is problematical.. 10

An upper limt of_the pressin%upressureljs preferred to be 40 kg/cn2 or
| ess, espPecial |y pheterm|ayenshael) aneihey "cpressheet/oinder khe rosserty/ cn

her ei nabove nmay cause breakage of the base material or the I1C chip, which
i s probl emahi@tion ddndtd ecspetitve praitibnsdnlaonets in whichQhe thie dheessi Ng

pressure is preferred
sandwiched between the over sheet and the outer layer sheet, The
information recording-displaying card under the present invention may omit
the outer laeyer sheet, depending on the method, in other words, the
10  information recording-displaying eard under the present invention includes
those free from the onter layer sheet.
Described hereinafier is a heating-pressing process.
A temperature in the heating-pressing (referred to as pressmg
temperature} over the melting point of the developing agent may cause a
15 texiure fog (or background fog), therefore the above temperature is preferred
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 e 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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15 to be 5 kglrn2 or nore, especially preferably 10 kgl crma or nore. Less
than 5 kgl cn2 hereinabove is likely to cause an insufficient
pressi ng- adhesi on thus |eading to peeling, which is problematical. The
heating-pressing time is preferably 5 mnutes to 20 mnutes. Preparing the
I nformati on recordi ng-di splaying card having the 20 "enboss nmarki ng"

t hrough the enbossing can actively nake use of the follow ng features of

the present jR¥&pid @be ﬂ@r%ﬁ@@%ﬁ:&%«?ﬂemﬁl@ﬁm LiteSs ki SsehlySheet

under the present invention is enbosSable. Therefore, 1nc Inrng the

over sheet wt épf Qée heet _whi ch is_al so enbossabl e, the over sheet
and the cor & Yr?ﬁ@ FLveFss ubLeSELG B tthe Pressing terapagabure jpele thash ot her

whi ch is advantageous. 5 Wth this, the over sheet may be bonded to
subst ant i al | theaneléimgipoint dfahe defelopingapeet shwiamorsitant IBIBCRE APenRe
I nformati on recordi ng-di splaying card can be enbossable from an upper

portion of t %EE%B@ gj%% | ' I.ng _secti

expressi ng aﬁ%rtl mary un{(.:%rflo o‘?ﬁ?ﬁ@g@%&@g?gt@éﬁ&%@%m@ﬁﬁ%&ﬂ%rki ng'
by the enboai%n can each have a broadened 10 freedomin ternms of sizing
and positi o gg'emwﬁfp%uw%va?ﬁ-a'g@chm peoblgme@enls r om t he conventi onal
I nformati on recordi ng-di splaying card. Mreover, the over sheet to he

bonded may be snaDinetheiother lzend, BdpwbhBrkosfEhs pe@ising feripliranGass, however,
preparation of the over sheet having different size and bonding the over
sheet to a Cpﬁ%f‘eﬂ‘&'ﬁ tB%%l fdugﬁ o? r]!ﬂ(;IQ,e es%%rt:i%]ly prreferably 120°C or more. Less
than 100°C hereinabove is likely to cause an insufficient fusion thus leading
ta peeling, which is problematical.
10 An upper limit of the pressing pressure is preferred to be 40 kgfem?
or less, especially preferably 30 kgfem? or less. More than 40 kgfcm?
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 § kgfem?2 or morae, espectally preferably 10 kg/cm? or more. Less than §
kg/cm? hereinabove is likely to cause en insufficient pressing-adhesion thus
leading to peeling, which is problematical.
The heating-pressing time is preferably 5 minutes to 20 minutes.
Preparing the information recording-displaying eard having the
20  “emboss marking” through the embossing can actively make nse of the

following features of the present invention,
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15 sheet are needed. In other words, positioning accuracy is needed for the
bondi ng, causing the shortcomng in the productivity as the conventi onal

i nformati on recardi ng-di splaying card. As |ong as the inage displaying
function is not influenced, the above information recording-displaying

card having the over sheet whose area is 20 small is, however, enbossable
wi t hout avoiding the over sheet or even with an interference with the over
sheet. This feat ungoffspficINPaBit thiV aHe RBr bReet Whdbr K | ent

advant age not found in"the conventional product, in terns o unction and
production of the inforpati recordi ng. displaying card_itself. As a

Pt ter of cotiFeRtoReTRsARE: | JHOFaEth iRy BaRR SR (6T cheet withdbe T h
present invention nay also allow the over sheet to be bonded to a 5 certain

posi tion, |idaerhestoohichid alanambpesulle ttheovoi sene byd ¢hs corealibet AQy
enbossi ng by avoiding the over sheet. Even in this case, the information

recordi ng di | t S Laventi on_can have a high
repetition d%@aeg‘?qulg%/&ﬂ{vl\ﬁl l%ﬁﬁ%%uen%?eeﬂﬁa v%r%@l%%%ugilf%éﬁ FaTESVENt i onal
product. 10 In the_reversible thernosensitive recording material which is
the over® sheet untiéh thisetherqverghestimern b bandediks svbatantiplyepentineur e and/ or
the cooling rate after the heating can relatively forma coloring state

and a decolfacd 3f @ @i@iet.HeTEE Hald FrepdfsTinifdethtich Rchd®hEdisplaying
col ori ng-decol ori zi ng
card can be embaossable from an upper portion of the over sheet. Thereforea,
the image displaying section expressing a primary function of the over gheet
and the “emboss marking” by the embossing can each have a broadenad
10  freedom in terms of sizing and positioning, which is an advantage not
expected from the conventional information recording-displaying card.
Morzover, 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 certarn pogition on the core
15 sheset are needed. In other words, positioning accuraey ts needed for the

bonding, causing the shortcoming in the productivity as the conventional

information recording-displeying card.

e

As long as the image displaying function is not influenced, the abave
information recording-displaying card having the sver sheet whose area is
20 small is, however, embossable without avoiding the aver sheet or even with

an interference with the over sheet. This ferture of the present inventiorn is
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phenonenon of a conposition made of the coloring coupler and the 15

devel opi ng agent under the present invention. FIG 2 shows features of the
recordi ng medi umincluding coloring density relative to a tenperature.

I ncreasing the tenperature of the recording nediumwhich is initially in a
decolorizing state (A) may color the recording nediumat a nelt-starting
tenperature Ti, to thereby cause a 20 nelted coloring state (B). Rapidly

quenching ¢ e EREREAL ALY BRI il IR, ShbRLoSAIS0ARY, 5 AbRsCR) can
W

reduce the recording nediumto a room 51 tenperature e recording
medi um kept in the colorjng. state, to thereby gause solid colqQring state
(). Whet herBrtigend greduitionof Hh infommation eshrdingakenianun gardiealhe rate of
reducing the tenperature fromthe nelted state. Specifically, annealing

(sl ow cool i ng) nas@auaker hBcobwss)iths irfbrngation bedobdingtdigpl@fingeardasi ng t he
tenperature, thus formng i) the initial decolorizing state (A) or ii) a

state in whigy S| lL.SLel.ati QP | dl,y.- guenched
col oring statee%@%?HCha?ténﬁ H%?”%%ﬁ%@%xyﬁﬁﬁﬁégf%g Eaf%%%ﬁF%#J? again
fromthe_rapidly-quenched coloring state (O nﬁ£ cause the decolorizing at
a 10 teRperafaibrasition, ks thecsnpgntionsd pre toferably sarmyputdhper at ur e.
Reduci ng the tenperature fromthis point may return to the initial
decol ori zi ngntoatiag (b4)avoBling ghy avdrafhest. WiEWRntilehtdmak Rk ieRrahtbhe
devel opi ng agent and the coloring coupler, an actual coloring tenperature
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 tamperature and/or the
cooling rate after the heating can relatively form a coloring state and a
decolorizing state. Hereinafter described is a basie 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
densrty relative to a temperature. Increasing the temperature of the
recording medinwm which is initially in a decolorizing state {A) may color the
recording medium at a melt-starting temperature T4, 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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and an actual decolorizing tenperature can be selected according to the 15
object. The density in the nelted coloring state and the density in the
rapi dl y-quenched col oring state are not necessarily be in concord with each
other, but may differ fromeach other. Wth the reversible thernosensitive
recording material which is the over sheet under the present invention,
the rapi dly-quenched coloring state 20 (C obtained through the rapid
quenchi ng fr%ﬁ&&mlﬁ%@%@ﬁﬁ%ﬁlﬂﬁmm&e&m@ﬁ Bafligeul es of the
e

devel opi ng agent and nol ecul es of 62 coloring coupf ér c¢an have a
cont act reacé%oq%yﬁth eacg ot her, mhi%@ state.is so often in a form of
solid. This WEEEhY Ganse asnbd colopime sbate (G n@haﬁﬁﬂrﬂotﬁhmtﬂﬁl@r@@%aﬁeng
coupl er, and thereby keeps the coloring. Formng this cohesion structure

can st abi | i zie chbeined Hepemlg onThenratchef reftidng benthmparatine Feaehemaliesdg St ate,
a phase separation between the devel opi ng agent and the col oring coupler

I S caused. | ' 1 74 state.. the | ecul es of the
conpound "of %?&‘,3' esgg?h(lz)énﬁley S’FH? He %g\%%%?’%éj %‘%3%‘“3%@% %(émlc%gfzblﬁ}?g agent
may so gather as to _forma domain or as to be crystallized, in other
words, tRe dbR&Eamef deerqsging thedeipper e ithys aming pathetiitisle col ori ng
coupler fromthe devel opi ng agent, thus causing a stable state. In nmany

cases under debelopizifpanhtd (A) @R Atatels which fHd Maﬁﬁ‘iﬁ'r@!a_tﬁ@ﬂr Ibigr devel opi ng
agent may cause the phase separation fromeach other, with the devel oping

agent cryst gybh 389 volifr NEHERYd CAUSS: Jate (C).

On the other hand, increasing the temperature again from the
rapidly-quenched coloring state (C} may cause the decolorizing at s
10  temperature Tz (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 ectual 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
repidly-quenched coloring state are not necessarily be in coneord with each
other, but may differ from each other.
With the reversible thermosensitive racording 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 agant and molecules of the
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conpl ete decolorizing. As is seenin FIG 2, i) the decolorizing fromthe
15 nelted state by the annealing (slow cooling) and ii) the decolorizing
fromthe <coloring state by the increased tenperature nay change the
cohesion structure at this tenperature, causing the phase separation and
the crystallization of the devel oping agent. For form ng the coloring

I mge on the reversible thernosensitive 20 recording material which is the

over sheet ugffink Elﬂl]ﬂé%ﬁ&‘#&rhvﬁl%&é&@Eﬂéthﬁl w:ftﬂl é%&gr% : E# ?sp% 2) may

be taken-. 1) once heating, by using a therm ead an t he

reversible t nDse a|t| e.recording materi t enperature_ Tor

nel ting-nmi xi HFEL B2 ?fé"h" ‘;ﬁiﬁﬁg ﬁ%‘erth@Fﬁlﬂl’@g AgRek Wilensi ti ve
recordi ng material . The deeol orizing can be carried out by the follow ng
two: i) anneileicodprimg awplexphndtheréliohedpsthateoldrisizat Foraitg thid edheb@at i ng to
a tenperature slightly lower than the coloring tenperature. The above two,

however , %éﬁkﬁ%ﬁﬁéﬂe@"%ﬁ% gn that the coloring coupler and the

devel opi ng agen e phase sepdration fromeach other and that at
| east one of the colorlng coupl er and the devel oping agent is tenporarily
e

kept at the cryst &0 thsother bamd dnthe decolvrizing gtate,cauphessisegaration10 f or ni ng

the coloring state is for preventing keeping of the phase separation

tenperat ur e ltweén thedeveyaiag hixgdtithd HENRIEILY QupldRiftiuseline rapid
guenchi ng and the anneal i ng (sl ow cooling) are reI ative to each other with

respect o Qe GRIROSh thS TecdfiTRPURAR! e AGHaCRE WPER SAINAY at N the

Ieast one of the developing agent and the coloring agent may so gather as to
form a domain or as to be erystallized, in other words, the cohering or the

10  crystallizing can separate the coloring coupler from the developing agent,
thus causing a stable state, In many cases under the present invention, the
colormg caupler and the developing egent may cause the phase separation
from each other, with the developing apent crystailized, to thereby cause a
complete decolorizing. As is seen in FIG. 2, i) the decolorizing from the

15 melted atate by the annealing {slow cooling) and ii) the decolorizing from the
coloring gtate by the increased temperature may change the echesion
structure at this temperature, causing the phase separation and the
erystallization of the developing agent.

For forming the coloring image on the reversible thermosenszitive
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 usine a thermal
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conmbi nation of the coloring coupler and the devel opi ng agent. 15
Hereinafter described is a technical matter, other than the support

descri bed above, of the reversible thernosenaitive recording material which
is the over sheet under the present invention. Disposing the reversible

t hernosensitive recording layer directly on the support is allowed. In
this case, however, depending on the solvent 20 constituting the coating
sol ution forhcha'aidthel®, LSy Rve] ggﬁﬁ' t . ' ayer, the
support may be so eluted to bééﬁ%¢%ﬁ%§§?a%2 S FdﬁéﬁgP&%%Q&%&ﬁg%%uced in
strength, thus dﬁg%%%ﬁg t .functiogﬂoé the qQver sheet. In the__above case,
it is preferf®Fct tm%g&ﬁ‘ﬁﬁﬂ?% bagn rapidlyguencBingthe ravspible and t hen
formthe reversible thernosensitive |ayer on the barrier |ayer. Mthod of

f orm ng t he themmosensitovperecordingetdialoaThe deeolomtingicah b hatriedoitshyexcel | ent
in solvent resistance, and ii) lamnating a filmthat is excellent in

sol vent resi : ' i exeel l ent .in_solvent

resi stance %ﬁ%%ﬁ?gﬁ&PgﬁWs %dg%g@%ﬁﬁgﬁ%g %glaﬁéegfsbg’eh%?cg al having
resistance to a solvent of a coating solution for formng the reversible

10 t her nBsefErtRg &0 adewparayre aighily Jorvey than the erdeimmtamperaturesuThea resin
Is preferred as is soluble or dispersible in an al cohol solvent, water and

the |ike. Thabovetes,ihokweker, atdcubsbmitiilly tHeddkhe irStht ehe Edl8MnE Codger €ase
barring property against organic

and the developing agent cause the phase separation from each other and
that at least one of the coloring coupler and the developing agent is
temporarily kept at the crystallizing temperature, The rapid quenching in

10 forming the coloring state is for preventing keeping of the phase geparation
temperature or of the crystallizing temperature, Herein, the rapid
guenching and the ennealing {slow cooling) are relative to each other with
respect (o one composition, the boundary therebetween varying with the
combination of the coloring eoupler and the developing agent.

15 Hereinafter described is a technical matter, ather than the support
described above, of the reversible thermosensitive recording material which
1s the over sheet under the present invention,

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

20  constituting the coating solution for forming the reversible thermosensitive

recording layer, the support mey be so eluted to be deformed, be shrunk or be
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sol vent when being set by heat, light and the like. 15 Specific exanples of
the barrier layer preferably include polyamde resin, polyvinyl alcohol
resin, al cohol soluble phenol resin, polyester resin, acrylic resin and
the |like. Mreover, the exanples of the useful materials for the barrier
| ayer include i} polyure thane resin fornmed by crosslinking of acrylic
polyol, 20 polyester polyol and the like with isocyanate, ii) thernosetting

resin such a@duedmystt A, ﬁﬂﬁcﬁéﬁ?&fnﬁ%ﬁm Mnbhuﬂbrﬂﬁevéx%lr%heé@t fhBge r €SI N or

el ectron bean1setting 5 resin ma properly blending a nmaterl al

acrylate cltiye &R ?tﬁ?%ra%&“%%ﬁﬁ%&v%ﬁﬁ KPS R eRER 1 FeTBhoner s and

ot her additives. The above materials nmay be solved or dispersed in water,
al cohol 5 gsuld/iden farml thieetdrkible tHermenamitivef [aybrobdie berridrdygsr. f ormed in
the nethod 1 is preferably in a range from0.1 }mto 10 m Method 2.

Laninatingfilmem;,@]l] B0 fakdd :'1?% TV r gtll? rrier

| ayer to have the solvent resi tﬁéénce Efﬂy%%) po I'Sllée:gtﬂg %ﬂﬁﬁgcrylgfakaﬂzed can
be used. The net hod of crystalllzatlon i nclude i) draw ng the polyester
filmin the 1f 675plegt By solyantapsigtansacpnd ) lapdnating adim thet yecercellentiinm af t er

form ng an anor phous pol yester film Generally used is the fornmer nethod
of drawi ng tsbBeporaseghace.fil m

Method 1. Coating material excellent in solvent resistence

The barrier layer is preferred to be made of @ material having
reeistance to a solvent of a coating solution for forming the reversible

10 thermosensitive recording layer.

In view of mechinability, such a resin is preferred as is soluhle or
dispersible in an aleohol 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 Iike.

15 Bpecific examples of the barrier layer preferably inelude polyamide
resin, pelyvinyl alechol resin, aleohol soluble phenol resin, polyester resin,
acrylic resin and the lile.

Moreover, the examples of the useful materials for the barrier layer
include i) polyurethane resin formed by crosslinking of acrylic polyal,

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

epoxy resin and the like, iii} uliraviolet setting resin or electron baam setting
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specifically; drawing PET filmor drawing PEN film 15 For i nproving
adhesion of the barrier layer to the support and to the recording |ayer,
it is preferable to apply an adhesive layer to a surface or a backface of
the thus crystallized polyester filmor to subject the thus crystallized
polyester filmto a surface treatnent with a corona discharge and the
like. 20 Many of the barrier |ayers thus obtained have hi gh sol vent

resistance sagth Rb8h LyRepdrsy Ekﬁ&ﬁﬂidﬂmam%n%@s%ﬁh&ﬂp{u' ght | ayer maybe

i nfluenced 56 by the tensile strength, the ecreasi ng e enboss
ability, Therefor.e,.. the parrier layer is preferred to have thickness in a
range from %%W?aéﬁf Eﬁﬁﬁgmi”%‘aﬁlﬁﬁetaﬁ@ gPe) acrylateppd thest at ed
bel ow, for exanple, is a support using an anorphous polyester 5 sheet

havi ng t hi cKiles svith vaAGGupamgrylate momotheasiuind oBHsF ddditivdsami nated. In this
case, the storage elasticity of the drawing PET filmat 180DC is higher

than that of the I : §Eﬁ; s W his. _the BET fil m having
t hi ckness of 38 m@ iag n%lﬁl a%/ig ehi%bgféadg{gvgej%ﬁ%rﬁ%ﬁvag?’ %l':%hc& + 07 (8.3

x 107) Pa at, 180C is_likely to cause a failure after the enbossing. 10 "n
the ot he® ha&Rtyent apdihelikeof 8 gm or thickness of 4.5 pmmay bring about,
respectively, 4.9 E + 07 (4.9 x 107) Pa and 2.4 E + 07 (2.4 x 107) Pa,

thus making the eThikaénmiehs betriedess fobRed e taeshdd eis BRI A
t hernosensitive recording | ayer of
A range from 0.1 pm to 10 pm.
Mathod 2. Laminating film excellent in solvent resistance
For allowing the barrier layer to have the solvent resistance, &

10  polyester Olm crystallized can he used. The method of erystallization
include i) drawing the polyester film in th-e forming of the film, and ii}
heating the polyester film after forming an amorphous polyester flm.
Generally used is the former method of drawing the polyester flm,
gpecifically, drawing PET flm 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 palyester 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 laver may be influenced
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the reversible thernosensitive recording material 15 The reversible
thernosensitive retarding |ayer is preferred to have filmthickness in a
range froml. pmto 20 pm nore preferably from3 pmto 15 m Exanples of
the | euco dyes (el ectron-donating col oring conpound) used for the
reversi bl e thernosensitive recording |ayer of the reversible 20

t hernosensitive recording naterial are described below, but not limted

thereto. Theby ehetemilestrdagtl; ithadbi deeieadink ehe BRBboRALNSGT g'h%i‘mef in 57
-n n;

conmbi nation. 2-anilina-3-nmethyl-6-diethyl am no fluoran,

2 ani 11 ne- 5 e R rieB et pRTHRA 10 WP Bckcneen iy o ey frm 16 m o

2-ani | i no-3met hyl - 6- (N-i sopropyl - Nmet hyl ami no) fl uoran,
2- ani | i no- 3- Wi Apenging\py slybmayerial therdfgr. ani no) f1 uoran,
2ani | i ne3net hyl - 6- (N- nanyl - N-net hyl ami no) fl uoran,

2-ani | i no- 3- net hyl = i
2ani | i no- 3- met hy%/-sg%ﬁhﬁgﬁn?y&éﬁﬁ%%ﬁ#g?%%%ﬁ#%%hﬂu polyester

T A b . 1

2aniiino-3-nethyl -6-(N-cycl ohexyl - N-net hyl am no) fl uoran,

2- ani | i ne- 3ridihsasesihid-sbortmgt epsticity df toy dfdwiag PET flm at 180°C is higher
than that of the amorphous polyester sheet. With this, the PET film having
thickness of 38 pm which may have the storage elasticity of 8,3 E + 07 (8.9 »
107) Pa at 180°C is likely to cause a Failure after the embosging.

10 On the other hand, thickness of 8 pm or thickness of 4.5 Lm may
bring about, respectively, 4.9 E + 07 (4.9 % 10" Pa and 2.4 E + 07 (2.4 x 107
Pg, thus making the embossing easier,
Described helow 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 & range from 1 pm to 20 um, more preferably from 3 pm 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 hereinafier may be used alone or in
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2-ani |l i no- 3net hyl - 6- (N- net hyl - pt ol ui di no) fluoran, 2(ntrichloro nmethyl 15
ani l i no)-3-nethyl-6-diethyl Amno fluoran, 2(mtriiluoro nethyl
anilino)-3-me thyl- 6 -diethyl am no fluoran, 2-(ru-triichloro nethyl

ani l i no)-3-nethyl -6- N-cycl ohexyl Nmet hyl am no) fluoran, 2-(2,4dinmethyl a
nil ino)-3-nethyl-6-diethyl amno fluoran, 2-

N- et hyl - p-tol ui di no) - 3-net hyl -6-(4-ethyl anilino) fluoran, 20

2- (N- et hyl - pobfHigh#bmo) - 3- met hyl - 6- (N- propyl - p-t ol ui di no) fluoran, 2a

ni | i no-6- (Nnhexyl - N-ethyl am no) fluoran, 2-(ochloro anilino)-6-diethyl 68

am no fluoran, 2-(o-chloro anilin -di hytyl am no fluoran, 2(mtrifluoro
met hyl nni | i no) - 64dt ?iﬁ'r&?ﬁhﬁhﬂfq?%ﬁ‘?gﬁ{"%ggpﬂﬁ?et hyl - 6-di ne thor am no
fluoran, 3-nethyl-6-(N-ethylp-toluidino) fluoran, 2thloro-6-diethyl amno 5

fluoran, 2-#anding-direthglté-diiNrimiy] amivs},ideih or o- 6- di propyl amino fl uoran,
3-chl oan- 6¢cycl ohexyl am no fluoran, 3-hrono-6-cycl ohexyl am no fluoran,

2-chl or 0- 6- (A5 g%l 5N 1)) gt .2 or.0- 3- net hyl - 6- di et hyl
am no fl uorazﬁ, 2- analr ﬁelﬁ@l - chlngépgﬂgpd{qe]jtnﬁﬁﬁgﬁjﬁno)cﬂnﬁ%an, 2-(ocliloro

ani | i no) - 3eh| or 0- 6-cycl ohexyl am no _fluoran, 2-Ga-trifluoro nethyl 10

ani | i no) 23- cﬁi%h&ﬂ@'ﬂi%ﬁﬂsﬁ‘&ﬁmnﬁéﬂmﬂ%mmm@@ﬂmm.or 0
anilino)-3chloro-6-die thyl amno fluoran, 1, 2benzo-6-diethyl am no
fluoran, 3-2daetingt3-metng-BON-Bobuid 1 @hyEiRo) Fokdmo) fluoran,

3-(1l-ethyl-2-nmethyl indole-3-yl)-3-(2 -e thoxy-4-diethyl am no

phenyO- 4-az %Qﬁjﬂ_%-l:}jﬁ’dxl%ethyl‘ﬁ‘(N-n-a.myl'N'methyl amina) fluoran,
2-enilino-3-methyl-6-(N-sec-butyl-N-methy! amino) flzoran,
2-aniling-3-methyl-6-(N-n-amyl-N-ethyl amine) fluoran,

10 2-anilino-3-methyl-6-{N-iso-amyl-N-ethyl amino} fuocran,
2-aniline-3-methyl-8-(N-n-propy]l-N-isopropyl aming) fluoran,
2-aniline-3-methyl-6-(N-cyclohexyl-N-methy] amino) fluoran,

2-anilino-3-methyl-6-(N-ethyl-p-toluidine) Auoran,
2-anilino-3-methyl-6-(N-methyl-p-toluidino) Muoran, 2-(m-trichlore methyl

15  aniling)-3-methyl-6-diethyl amino fluoran, 2-(m-trifluoro methyl
anilino}-3-methyi-6-diethyl amine Auoran, 2-{m-trichlore methyl
aniling)-3-methyl-8-(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 aniline) fupran,

20  2-{N-ethyl-p-tolhiidino)-3-methyl-6-(N-propyl-p-toluidine) fluoran,

2-anilino-6-(N-n-hexyl-N-ethy]l amino) fluoran, 2-(¢-chlora aniline)-6-diethyl
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3-(1-ethyl-2-nethyl indole-3yl)-3-(2-ethoxy-4-diethyl amno 15
phenyl)-7-azapht hal i de, 3-(1-octyl-2-nethyl

i ndol e- 3yl ) -3-(2-ethoxy-4-di ethyl am no pherxyl)-4-azapht hal | de,
3-(1-ethyl-2-nethyl indole 3-yl)-3-(2-nethyl-4-diethyl am no
phenyl) - 4-azapht hal i de, 3-(1-ethyl -2-net hyl

I ndol e-3-yl)-3-(2-nethyl -4-di ethyl am no phenyl)-7-azaphthalide, 20

-(I-ethvl - i Q135 ir 3 i . - ht hal i de,
3-(1- ety - Aumipltideh 10 ook Gt Wi R B BRSR )N hal i de

3-(1-ethyl -2-nethyl indol e-3-yt-3-(4-N n-any am no

phenyl) - 4aza hal i de, . 3(].- hyl. - 2- et hyl ) ) ]

i ndol e- 3-yl )fg‘gﬁﬂ(gﬁ%’iw%gﬁeﬁgﬁﬁwﬂ Oneman Biiedipasthel 6 dimethor amino

3, 3- bi s(2- et hoxy-4-di ethyl am no phenyl)-4-azapht hal i de,

3, 3bi s( 2et hdluprdm,di et hyl am no phenyl)-7-azaphthalide. 5 G her than the
fl uoran conpounds and the azaphthalide conpounds described above, the

conventional | eucg. Y LN o.C i pa.ien, as the
col ori ng coupl er %Hﬂéetrﬁyf%g prgglgﬁ?ullﬂ%@g@t%ﬁ%’n'&ﬁ%?%g dtd?t%?'hgmé]i‘?ﬁer
coloring couplers are described bel ow. 21p-acetyl

ani | i no) 56- ENorRmLA/Promatiatiy] aminmiiudrego ghloroBrbinpdry] amdne flipmnn,
-6-(N-ethyl-ptoluidino) fluoran, 2-benzil am no-6-(N nethyl-2,4di net hyl

ani 1ino) fl geihdim-Reditieixl] mﬂmﬂu&ah!\la@&&mb%ﬁmhﬁﬁé]?ﬂnﬂﬁdr&ﬂp) fluoran,

2- benzi|l am no- 6-(N-nethyl-ptoluidino) fluoran, 2benzi
2-chloro-6-(N-ethyl-N-isoamyl amino) fluoran, 2-chloro-3-methyl-6-diethyl
amino fluoran, E-ani]jna-ﬂ'chlum-ﬁ-dj;ethy] amine fuoran, 2-(¢-chloro
aniline)-3-chloro-6-cyclohexyl amino flucran, 2-(m-irifluoro methyl

10  aniling}-3-chloro-6-diethyl amino flucran, 2-(2,3-dichloro
aniline)-3-chlorp-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-diethy]l amine phenyl)-4-azaphthalide,
3-{1-ethyl-2-methyl indole-3-y1)-3-(2-cthoxy-4-diethyl amino

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

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

3-(1-athyl-2-methyl indole-3-y1)-3-(4-N-n-amyl-N-methy] amino
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a m no-6- (Net hyl - p-tol uidino) fluoran, 2-(di-p-nethyl benzil 15
am no) - 6- (N-et hyl p-tol ui di no) fluoran, 2(a-phenylethyl
am no) - 6- (N-et hyl - pt ol ui di no) fluoran, 2-nethyl am no-6-(N-rnethyl ani no)
fluoran, 2-methyl am no-6-(N-ethyl aniline) fluoran, 2-nethyl
am no- 6- (N-propyl anilino) fluoran, 2-ethyl am no-6-(N nethyl-ptal ui di no)
fluoran, 2-nethyl 20 am no-6-(N-nethyl-2,4-dinmethyl anilino) fluoran,
2-ethyl  anupRedyif- gk Rad -3 (1Rl 1-@&%;10) fluoran, 2-dinethyl 60

I

am no- 6- (N-net hyl aniline) fluoran, Zdinmet am no- 6- (N-et hyl anilino)

fl uorau, met h t ol ui di no) .ftuoran, 2-diethyl

ani no- 6- (l\l—e’tﬁ?p}/éfﬁg*& ﬁ‘f’é{ xff‘f‘éﬁﬁtﬁﬁl %Hﬂeﬁﬁpl %?ﬁ%h@llﬂw- net hyl
anilino) fluoran, 2dipropyl am no-6-(N-ethyl anilino) fluoran,

2- ami no- 6- ( I\E.ﬁéﬁk@fetﬁnﬂﬁ#ﬂiﬂﬂh}l drnirgr gienyPadra npiBhqldet hyl nni | i no) fl uoran,
2-am no-6- (N-propyl anilino) fluoran, 2-am no-6-(N-nethyl-p-tol uidino)

f2| al;(r)nr ﬁg 6- ?N%r@o%%%%%tgm tﬁ%ﬁ&ﬁ fpor e L}Z_g&rg %R%h%e (N-net hyl -p -ethyl

ani lino) fluoran, 2nm no- 6- (N- et hyl - p- et hyl aniline) fluoran,
2- ami no- & ( N- pr opyither thamyihe flpozan kpmayundsrand the azaphthalide compounds
2-am no- 6- (N-net hyl - 2, 4di net hyl ani line) fluoran,

2enuxo- 6- ( N-ddsbybed ﬂbﬂiemiﬁﬁhv@ﬂﬁdlﬂsﬂ%udcn'%@rcﬁﬁ ,bez.l'sﬁma.[ﬁhean
N-propyl -2, 4-di met hyl anilino) fluoran am no- 6- ( Nrret hyI p-chloro

ani lino) f | "Qhfine dors asr]',ﬁe mlgllr\ll.-uet thleP %Hlliﬂol‘ the present invention,

Examples of the other coloring couplers are described below.
2-(p-acetyl aniline)-6-(N-n-amyl-N-n-butyl amine) flueran, 2-benzil
10  amino-6-(N-ethyl-p-taluidine) Auoran, 2-benzil
amino-6-(N-methyl-2,4-dimethyl anilire) fluoran, 2-benzil
amino-6-{N-ethyl-2,4-dimethyl anilino} Auoran, 2-benzil
amino-6-(N-methyl-p-toluidino) fluoran, 2-benzil
aming-§-{N-ethyl-p-toluidine) flucran, 2-(di-p-methyl benzil
15 amino)-6-(N-ethyl-p-toluidino} fluoran, 2-(z-phanylethyl
amino)-6-(N-ethyl-p-toluidine) fluoran, 2-methyl amino-6-(N-methyl anilino}
fluoran, 2-methyl aming-6-(N-ethyl anilino) fluoran, 2-methyl
aming-6-(N-propyl anilins) fluoran,
2-ethyl amino-6-(N-methyl-p-toluidine) fluoran, 2-methy]
20  amino-6-(N-methyl-2,4-dimethyl anilina) fluoran, 2-ethyl

amine-6-(N-ethyl-2,4-dimethyl anilino} Aucran, 2-dimethyl

60



anil | no) fluoran, 2-am no-6-(Npropyl-p-chloro anilino) fluoran, 15

1, 2-benzo-6- N-ethyl-Nisoanyl am no) fluoran, 1,2benw 6-dibutyl am no

tl uoran, 1,2-benzo-6-(N-nethyl-N-cyclohexyl am no) fl uoran,

1, 2-benzo-6- (N-et hyl - Nt ol ui dino) fluoran, and the |like. Specific exanples
of the other coloring couplers preferably used under the present invention
are descri bed below. 20 2anilino-3-nethyl-6- N-2-ethoxy propyl-Nethyt

am no) fl uorgRine-G€N ﬁﬁéﬂhg[ Qnﬁi?:b) N169am0 2 (dmanat inﬂlﬁ-@p%tﬂerjrl) gﬁpg;;a%

2-(p-chloro 61 anlllno) (N-npal mtyl. am no)” fluoran

i no- 6, (. Py ity CEREp- eyt o Soleisooh bugrose A lsgho!

am no) - 6- (N-net hyl - ptol ui dino) fluoran, 2dibenzil am no-4m ethyl -6di et hyl
am no fluor aaminzcﬁ-%nthﬂ-;ﬁtcdnidﬁlm)&um:h@(ﬁipﬁnﬁﬂﬂmﬁhhﬂ&bnieﬂhﬂiaﬂﬂmﬁ}

I luoran, 2dibenzil am no-4nethyl-6-(Nethyl-p-tol ui di no) fl uoran,

2. (Pt bl i i oy méﬁgéﬁ(])d‘%f‘?’% PRl HRs5 4 R I et oy

carhonyl _am ng -% di et hyl am no fluoran, 2-acety 10
ani no- 6- @N- ﬁ@eﬁw %F»u? Cinioy EWLﬁthahamlunn%ﬂnm B-amnettri¥-prapwl Ui di no)

fluoran, 2ethoxy et hyI am no- 3-chl oro- 6di butyl am no fluoran, 2-dibenzil
ani no- 4chl orserknd)heiy, 2 i - Bﬂﬂhﬂ@ﬁhyﬂpuﬂhﬁﬂm@ﬂhﬁﬁﬁhenw et hyl

am no) 4- chl oro- 6-di ethyl amno fluoran, 2-(Nbenzil-p-tri.fluoro nethyl
2-amino-6-(N-ethyl-p-toluidino) fluoran, 2-amino-6-(N-propyl-p-toluidine)
flnoren, 2-amino-6-{N-methyl-p-ethy] aniline) flucran,
2-amino-6-(N-ethyl-p-ethyl anilino) fuoran, 2-aminge-6-(N-propyl-p-ethyl

10  anilino} fluoran, 2-amino-6-(N-methyl-2,4-dimethyl aniline) fluoran,
2-aminp-&-(N-ethyl-2,4-dimethy] anilino) fluoran,
2-amino-6-(N-propyl-2,4-dimethyl aniline) fluoran,
2-amino-6-(N-methyl-p-chloro anilino} fluoran, 2-amino-6-(N-ethyl-p-chloro
aniline} flugran, 2-amino-6-(N-propyl-p-chlore anilino) fAuoran,

15  1,2-benzo-6-(N-ethyl-N-iscamyl amino) fluoren, 1,2-benzo-6-dibutyl amino
Auoran, 1,2-benzo-6-(N-methyl-N-cyclohexyl amina) fluoran,
1,2-benzo-6-(N-ethyl-N-toluidino) fuoran, 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) Auoran,

2-{p-chloro anilino}-6-(N-n-octyl amino) flucran, 2-(p-chloro
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anilino) -4-chloro-6-diethyl am no fluoran,
2-anilino-3-nethyl-6-pyrrolidina 15 fluoran, 2nnilino3-chloro6-pyrmnidino
fluoran, 2Aniliuo-3nmethyl-6-(Nethyl-Ntetrahydro furfuryl am no) fluoran,
2-mesi di no-4',5"' -benzo-6-di ethyl am no fluoran, 2-(mtrifluoro nethyl

ani | *no) - 3-net hyl - 6- pyrrolidiua fluoran, 2-(a-naphthyl

am no) - 3, 4- benzo-4' - br ono- 6- (Nbenzi | - Ncycl ohexyl am no) |luoran, 20

2pi peri di no—ﬁﬁﬂh@)@@m-naﬂamﬂtﬁlaﬂnaﬁﬂu&aﬁerf{pw hnﬂjﬁd%jﬁf-dd%gi-&tﬁt hyl an

i 1'i no)-6norpholino fluoran, 2-(di-N-p-chlom phenyl -nethyl

am ao) - 6-pyrrolidino flugran, .2-(N-a:prapyl n-trifl o net hyl

ani | i no) - 6- r%?’ﬁ'ﬁ’g S }iﬂ’&nﬁﬂﬂ “fé’?—”&%&iﬁ%lWi‘Fﬁﬂ”s%ﬂ?%t yl ami no)
fluoran, 1,2-benza-6diallyl am no fluoran, 1, 2-be nzo -6- (N ethoxy

et hyl - N- et hy@-{o-mathesy behgayl aming)-84¢Nzmbihyk-o-inhtifdipok Aaotn, @: diBefz8, 6- bi s(di e

thyl am no) -7-(ochlom aniline) xanthyl] benzoic acid | actam
2- (3, 6-di et hyh;ndMi-Reihd-¢- 1903 | . ggéiﬂyl ] benzoic acid | actam
3, 3- bi s(p-di net hyl am'ygo ﬁ?@% ; pﬁ?jfjligﬂlﬂld?—d@ -his (pdi methyl am no
phenyl ) 6-di net hyl arg?no th hal i de (otherwi se, referred to as crystal
viol et | dct GRipe 4 methexy-65iN methylatelpiding) feprpredyiibenzd- di e t byl ~ani no
pht hal i de, 3, 3-bis-(pdinetbyl am no phenyl)-6-chloro phthalide, 3,3-bis-(p
di butyl  anmemtinphienythyl@hiNrathiyde-tobaidro) B s 24w hebthyRm no
phenyl) - 3- (2hydr oxv4, 5di ehl oro phenyl) phthali de,
amino)-4-methyl-6-diethy] amino fluoran,
2-(p-toluidina)-3-(t-butyl)-6-(N-methyl-p-taluiding) fluoran, 2-(o-methexy
carbonyl amino)-6-diethyl amino fluoran, 2-acetyl
10  amino-6-(N-methyl-p-toluidino} fluoran, 4-methoxy-6-(N-ethyl-p-taluidine)
fluoran, 2-ethoxy ethyl amino-3-chloro-6-dibutyl aming fluoran, 2-dibenw=l
amino-4-chloro-6-(N-ethyl-p-toluiding) Auoran, 2-(a-phenylethyl
amino)-4-chloro-6-diethyl amino fAuoran, 2-(N-benzil-p-trifiluoro methyl
anilinn)-4-chloro-6-diethyl amino fluoran, 2-anilino-3-methyl-6-pyrroliding
15 fluoran, 2-aniling-3-chloro-6-pyrrolidine flucran,
2-anilino-3-methyl-6-(N-ethyl-N-tetrahydro furfuryl amino) fluoran,
2-mesidino-4’,5"-benzo-6-diethyl amine fluoran, 2-(m-trifuoro methyl
anilino)-3-methyl-6-pyrroliding fluoran, 2-(e-naphthyl
amino)-3,4-benzo-4™-bromo-6-{N-benzil-N-cyclohexyl aminp} fluoran,

20  2-piperidine-6-diethyl amino flusran, 2-(N-n-propyl-p-trifluoro methyl

aniline)-6-morpholine fluoran, 2-(di-N-p-chloro phenyl-methyl
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3(2- hydr oxy-4-di net hyl am no phenyl)-3-(2-me thoxy- 6chloro phenyl) 15
pht hal i de, 342hydroxy-4-di met hoxy am no phenyl)-3-(2net hoxy-5-chl oro
phenyl) phthalide, 3-(2-hydroxy-4-dinethyl am no phenyl) - 3- (2-ne

t hoxy5-nitro phenyl) phthalide, 3-(2-hydroxy-4-diethyl am no phenyl)

- 3- (2- et hoxy-5- net hyl phenyl) phthalide, 3-(2-nethoxy-4di nmetbyl am no
phenyl) - 3- ( 2- hydr oxy- 4- chl or o- 5- et hoxy 20 phenyl) phthali de,

3, 6bi s(di netmﬂnua@qﬁe%uﬁdiﬂ@ﬂaaﬁn?@tm\%%réﬁﬂnﬁiﬁﬂggﬁﬂ B¥thy1am no phthal i de,

6' - chl oro-8' - net hoxy- benzo i ndol i nospi ropyr an,

6' - brono- 2' net.hoxyhenzo. i.ndoLi no- spi_ropyr and e like. . Hereinafter
descri bed i§”?ﬂ8d%§W¥FBB¢Hﬁ“@ﬂﬁﬁP'?@ﬂ%@%?%ﬂﬂﬁﬁaﬁﬁﬁgﬁémggﬁﬁ@&:ﬁﬂ“ﬁ?@d in
conbination with the coloring coupler. JP-ANo. 5-124360 (Patent document 3)
descri bed ablo¥dedis6idislbd emind fhuppd,dl, 2-branpb€Nathary ahghh-echghosphori ¢
acid, an aliphatic carboxylic acid conpound or a phenol conpound which
have a | ong-Ghainnahidhati ¢ hydrocarbon radical. I'n addition, JP-A No.

5- 124360 (Pat ent gbcunént 3) discloses a conmpound having in conbination i)
a structure havin devel opability of colori the coloring coupler in the
mol ecul eSand ii) eq@@%‘fﬂdﬂé@ﬁbﬁ@r@fhl%rﬁ'%@w ety amipe) T ellovet ween t he
nol ecul es. Exanples of the structure having the devel opability include
phenol hydr extiflingr:auphyl] beaidatuadid Bicean, 2118 oslibibil §masd)dh-B-uprand the |ike,
but not limted thereto,

anilino) xanthyl] benzoic acid lactam, 3,3-bis(p-dimethyl emino

phenyl)-phthalide, 3,3-bis(p-dimethy]l amtno phenyl)-6-dimethy] amino
phthalide {otherwise, referred te as crystal violet lactone) ,

10 3,3-bis-(p-dimethyl amino phenyl)-6-diethyl amino phthalide,
3,8-bis-(p-dimethyl amino phenyl)-6-chloro phthalide, 3,3-his-(p-dibutyl
amino phenyl) phthalide, 3-(2-methoxy-4-dimethyl amino
rheny))-3-(%-hydroxy-4,5-dichloro phenyl) phihalide,
3-(2-hydroxy-4-dimethyl amino phenyD)-3-(2-methoxy-5-chloro phenyl)

15 phthalide, 3-(2-hydroxy-4-dimethoxy amino phenyl)-3-(2-methoxy-5-chlaro
phenyl) phthalide, 3-(2-hydroxy-4-dimethyl amino
phenyl)-3-(2-methoxy-5-nitro phenyl) phthalide, 3-(2-hydroxy-4-diethyl
amino phenyD)-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) fAucrene spiro(9,3)-6-dimethyl

amino phthalide, 6'-chloro-B-methoxy-benzo indolino-spiropyran,
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as long as a group that is capable of coloring the coloring coupler is

I ncl uded. Specifically, the above groups nmay include a thiocarbam de
group, a 15 carboxylic netal group, and the like, A typical exanple of the
structure controlling the cohesive force between nol ecul es include

hydr ocar bon radi cal such as a |ong-chain alkyl group and the I|ike.
Preferably, the hydrocarbon radical nay have S or nore carbon atons, so as

to obtain a @eem6 aidthekyPhaiIs ihdol bk Ard9esh, 2 di@eabRr | zi ng property. The

hydr ocar bon radical may contain an unsatufrated bond or may encapsul ate a

branched hydrocarbpn .radical. ln..64 this case, th In chain portion is
preferred to havee%rwﬂﬁﬁ?geﬁh’%i‘? é’tedﬂ’é' lﬂpﬂ%awz?lgaﬁ%'aﬁ‘ﬁgﬁﬂlgas

descri bed above has a structure in which the structure having
devel opabi | icompongdbosedcial enihinatiat withtthe eoloeinizreobpleng t he cohesive force
bet ween the nol ecul es (nanely, a structure such as 5 hydrocarbon radical).

gb the above bondg?%m'rgjﬁ@?ﬁﬁ%i%@va Eﬁ%ﬁgwdegﬂg&'&,ig'bﬁge &ﬁhgge% tom or a

conbi nati on of a urality o groups ma sandw chedl y
bonded. Hereinafter described are specific exanples of the devel opi ng agent

used under t'HRICB} @%ampleiofoB erFaic phof@hyde arishrapliphatic cpebpelicadd al one 10
or in conbination of two or nore. axfi-Rf --- X2-)-P-R (W19
eompound or a phencl compound which have a long-chain aliphatic

hydrocarbon radical. In addition, JP-A No. 5-124360 (Patent document 3
discloses a compound having in combination i} a structure having
developability of evloring the coloting coupler in the molecule and ii} a

10 structure of controlling cohesive foree between the molecules. Examples of
the structure having the developability include phenol hydrexyl group,
cerboxyl group, phosphoric acid group and the like, but not limited thereto,
as long as a group that is capable of coloring the colering coupler is included.
Specifically, the above groups may include a thiccarbamide group, a

15 carboxylic metal group, and the like,

A typical example of the structure controlling the cohesive force
between molecules include hydrocarbon radieal 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 e good coloring property and a good

20  decolorizing property. The hydrocarbon radical may contein an

unsaturated bond or may encapsulate a branched hydrocarbon radical. In
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In the above fornula, Xi denotes a bivalent group including hetero atom
or a direct bonding hand. X2 denotes a bivalent group including hetero
atom 14,1 denotes a bival ent hydrocarbon radical. R2 denotes a 15

hydr ocar bon radi cal having 1 to 22 carbon atons. p denotes an integer from
O0to 4. The R and the X2 which are repeated when pis 2 to 4 may be the
sane or different. g denotes 1 to 3. Specifically;, R and RE denote a

hydr ocar bon yhadial thethsth dknid bﬂmﬁsg&%mn%g.@%%':ﬁ 'GQ_FFAM%&AP’ R

and RQ may be D an aliphatic 2 dro on ra an aronm

hydr ocar bon ,]:,ad cah and i Jg onbl nat| on of the ali Bhatl C
hydr ocar bon RE{OPIDR gt r a]H’S?’& S poRctregiincghichthe al i phatic

hydr ocar bon radi cal maybe a strai ght chain or a branched chain, or may

have an unsatuuchtrechdvingl devdlepatdlifysitibondédwith Qaiupuae h@iﬂrﬂﬂnﬁ@hé he
hydr ocar bon radi cal include hydroxyl 5 group, halogen al koxy group and the

like. R may R&ide g.?vl@ Q@Q of th ar bon atom(s) of Ri
and the car bon ét o%#%eﬁ %@ pre edﬁ Lé e &® nore preferably

11 or nore, _since or Less herelnabove may decrease coloring stability
and decoﬁorihiﬁﬁ@j:ﬂﬁh%ﬁﬂdﬂ'w)-i o thy ehovs bordine gostiord arfdvalentgtvupal ent group
including hetero atom preferably denotes a bivalent group having at | east

one group exp¢laddgchetyroldtom, b0 hEYdnakion of a plurality of the bivalent groups
may be sandwichedly bonded.
Hereinafter described are specific examples of the developing agent
used under the present invention. The developing agent may be used alone

10 orin combination of bwo or more.

ermrxﬁ;-—ﬂa
(Hoe

In the above formula, Xi denotes a bivalent group including hetero
atom, or a direct bonding hand. Xz denotes a bivalent group including
hetero atom. R; denotes a bivalent hydrocarhon radical. R denotes a

15  hydrocarbon radical having 1 to 22 carbon atoms. p denotes an inteper from
Oto 4. The R1 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 Rz denote a hydrocarbon radical which is allowed

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

20  hydracarbon radical, ii) an aromatic hydrocarbon radieal, and iii) a
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[Formulas 1] H™™ 1'- --CG -0- - - --s- 15 Specific exanples of Xi and X2
are described in the Fornulas 2. [Fornulas 2] ss Ipl o0 a 11l a o a 11 Ham
-N-CN -GN -0-0-0- -CGO- OM"NMNSH~- - -5s- -N-H-%$-3- -NMO8HHH
UrSs” 11 H~-S HH?MI -CHEN -.NCH -N ~ ~ -S-C-N-C -C-C-
-NGJ-~~- HHHHH -¢c-NN4- --HCGGN 4-N-N -0

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

5  group, halogen, alkoxy group and the Like. R may be a direct bonding”
hand.

Sum of the carbon atom(s) of R and the carbon atom(s) of Rz is
preforred to be B or more, more preferably 11 or more, smee 7 or less
hersinabove may decrease coloring stability and decolorizing property.

10  Each of X; and Xz denotes a bivalent group including heterc atom, preferably

denates a bivalent group having at least one group expressed by the

Formulas 1.
[Formulas 1]
t 3 g
—N— —b— —0— —%— -5—
0

15

Bpecific examples of X; and X; ate described in the Formulas 2.

[Formulas 2]
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HHHHHHoAMA"A2~N 11 11 -CGNNGCGN -N-NN- -NCGNN= -i-1-CN H
HHHHHHHHHH Hereinafter described in the following Fornulas 3 are
specific 5 exanpl es of the phenol conpounds under the present invention.
The present invention is, however, not limted thereto. The phenol
compounds may be used nlone or in conmbination. [Fornmulas 3] 67 H,

NHCO- (CH2) r - NHCO- - (CH2) s-i CH3 H NHCO (CH2) r- CCNH- (CH2) s- 1CH3 H NHCO- (C
H2) r- NHOOOONH- (CH2)s-1CH3 HO , NHCO (CH2)r- CONHNHCO- (CH2)sI CH3 H
NHCO- (CH2) r- NHCCN'CH2] s-1GH9  HO-// , NHCO (CH2)r-NH502- (CH2) s- 1CH3 H
NHCC- ( CH2) r - NHSO2NHCO- (C'- 1CH3  Ha-,, NHCO (CH2)r-OCO (CH2)s-1CH3 H , ,
NHCO- (CH2) r - COO- (CH2)s- 1CH3  H NHCO(CHZ)J OCO\IH—(CHZ)S %CI—B H CF- -

NHOC- - (Gr2) - 002 CHe s_],:gl_-gZB_ -ty —ado do B

H H H H
'I:Il O Q 0 ]
—N-§— 8y sl Mg NlN——s-5—
nd hoA
i i ; i ¢
—O— G —HC0— —O0CN— nd o —&—
1
H H H H o
f
—GH=N—  _NeCH— —N— _ _a— —s5—
o 0 a o o o
T il 1] i
—C—Nfm —CN-CN— N-CH—C—
H H H H
f 0 o g q o
I I ] 1]
—C—H—H—C— —N -3—:;1— 8 nnd o
H H H H H A
Q 0 o 0 o
il il | o fi il
TETTET T e e e
1
HH H H HH H HBR HH B

Hereinafter descriked in the following Formuilas 3 are specific
5 examples of the phenol compounds under the present invention. The
present invention i3, however, not limited thereto. The phenol compounds
may be used alone or in combmation.

[Formulas 3]
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H, NHCO - (CH2)r-NHCOO (CH2) s-j CH3 Exanpl es of the devel opi ng agent of
organi ¢ phosphoric acid include the follow ng conpounds. Dodecyl
phosphoni ¢ acid, tetrade cyl phosphonic acid, hexadecyl phosphoric acid,
oct adecyl phosphoric acid, eicoayl 5 phosphonic acid, doeosyl phosphonic
acid, tetracosyl phosphonic acid, ditetradecyl eater phosphate,

di hexadecyl ester phosphate, ditctadecyl ester phosphate, dieicosyl ester
phosphat e, and _di fehgnyl ester (Behenyl phosphate, and the |ike. 68

Exanpl es of t K@ i ppatNHeoTdFEaxHCEoTE i ncl ude the follow ng.

2hydr oxy tetradecanoi c aci d, 2-hydroxy hexadecanoi ¢ acid, 2-hydroxy

oct adecanoi ¢ i y y el cosane acid, 2-hydroxy docosane acid, 2-bronp
hexadecanoi ¢ ati rgﬁﬁéawﬁéﬁaéﬁﬁﬁaﬂ%ﬁﬁﬁﬁa@ 2broma ei cosane acid, 5

d, 3-hronp docosane acid, 2,3-dibronp octadecanoic

2- bronp docosane 7

acid, 2-fluogg @ ohdC@C{chy)r2 bt tohh-L@Hpadesanoi ¢ acid, 2-fluoro

hexadecanoi ¢ aci 0 2-fluoro octa decanoic acid,” 2-fluoro ei cosane aci d,

2-1luoro docosani d, 2iodohexa decanoic acid, 2iodoacta decanoic acid,
U

3-i odohexa deidarr aelNiE 0—&H pdoariNtche eigrgé-gCcRCi d, perfluoro acts
decanoi c acid, and=the |ike, 10 Exanples of aliphatic dicarboxylic acid

conpounds and trj \hox lic acid conpounds are described bel ow. 2dodecyl
oxysucci ni ¢ d&fd et eI ohEEIt T BHgs-e#H:d, 2hexadecyl oxysucci ni c

acid, 2-octadecyl—oxysuccinic acid, 2-eicosyl oxysuccinic acid, 2dadecyl

oxysucci ni ¢ %—@—NHCD—{CH;}F—NHEDE——{CI-HSﬂCH;
HO—@—NHco—{cHZJr~ano,NHcc:—{cHz}aq-::Hg,
HD—@—NHCD—{GH;]r—OGD—{GHE]s.qCH;;
HD—@—NHGD—[GHZ}r—CDG—[CHz]sqGHa
Ho—@—mﬁcc:—({:Hz}r—ocoNH—{cHﬂsqcH,,
HO—@—NHCD—{GHz}r—OCDz-—[CI-lz}s-1CH3
HO—@—NHGD—{CHﬂr—NHcm—{CHﬂHcm

Examples of the developing agent of organic phosphoric acid include

the following compounds. Dodecyl phosphonie acid, tetradecyl phosphonie
acid, hexadecyl phosphonic acid, ectadecyl phosphonic acid, eicosyl

5  phosphonic acid, decosyl phosphonic aeid, tetracosyl phosphonie aeid,
ditetradecyl ester phosphate, dihexadecyl ester phosphate, dioctadecyl ester
phosphate, dieicosyl ester phosphate, and dibehenyl ester (Behenyl)

phosphate, and the like,
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2dodecyl thin succinic acid, 2tetradecyl thio succinic acid, 2-hexadecyl
thin 15 succinic acid, 2-actadecylthin succinic acid, 2eicosylthio succinic
acid, 2docosyl thio succinic acid, 2tetracosyl thio succinic acid,
2hexadecyl dithio succinic acid, 2-actadecyl dithio succi.nic acid,

2ei casyl dithio succinic acid, dodecyl succinic acid, tetradecyl succinir
aci d, pentadecyl succinic acid, hexadecyl succinic acid, octadecyl

succinic acid, ei ghgup 1%9%5&3{35%%@2%& )ﬂﬁﬂ%ﬂﬁgﬁﬂlﬂﬂé:ﬂ?egfnﬂnwmg

2,3-dihexadecy| succinic acid succi ni ¢ acl
2met hyl - 3- he suc i nic, aci -S—cctadecyl succinic acid, 69
2- oct adecy! %ﬁﬁ% %@Ei“ﬁ“&g&ﬁb&gﬁéi‘ﬁ peih 2 TwdreRY oct adecy!

mal oni ¢ aci d, eicosyl nalonic aci d, docosyl nalonle aci d, dihexadecyl
mal oni ¢ aci Ettadﬁcﬁﬂbiﬁdﬁiﬂyﬂ'hjfdhﬁﬂi sicaxand acidl, goG-dsody &mbmbmcai;i%rnmt hyl
octadecyl malonic acid, 2-hexadecyl glutaric acid, 2-octadecyl glutarie

aci d, Z2eicosy, i aC|d 2- pent adecyl adipic
acid, 2-oct adéx ecy F{%ﬂ%ﬁ %ﬁ#u&‘ %ﬁ%éﬁl&ﬁé E‘a?’p?’ @n}&?f?ﬁm Bf”% ‘g adi pi c
acid, 2-hexa decanoyl oxypropane-1, 2, 3-tricarboxylie acid, 2- octa decanoyl
oxypr oparbe- 12"broze decosrmoddjd, brgmeidocesena #eid) 2, kdibrameraspastecansic ecidf t he
coloring coupler relative to the devel oping agent 10 may vary wth the

conbi nat i on zaﬂuafmai@@ﬁmumszmuhetétsﬁémhﬁcg@iaezqimrméfadeeﬁmeahﬂ 1
coloring coupler relative to 0.1 to 20 developlng agent preferably 0.2 to

TREHED R ST O o
2-iodohexa decanocic acid, 2-iodoocte decanoic acid, 8-iodohexa decanoic acid,
3-iodoocta decanoic acid, perfluoro octa decanoic acid, and the like,

10 Examples of aliphaiie dicarboxylic acid eompounds and tricarhoxylic
acid compounds are described below. 2-dodecyl oxysuceinic acid,
2-tetradecy] oxysuccinie 2eid, 2-hexadecyl oxysuceinie acid, 2-octadecyl
oxysuccinic acid, 2-eicosyl oxysuccinic acid, 2-dodecy] oxysuccinic acid,
2-dodecyl thio suemnic acid, Z'tetra-decjrl thio succinic acid, 2-hexadecy] thio

15 succinic acid, 2-octadecyl thic succinic acid, 2-eicosyl thio succinic acid,
2-docosyl thio succinic acid, 2-tetracosyl thio succinie acid, 2-hexadecyl dithio
suceinie acid, 2-octadecyl djtl:;in succinic acid, 2-eicosyl dithio succinie acid,
dodecyl sucemnie acid, tetradecyl suceinie acid, pentadecyl suecinic acid,
hexadecyl succinie acid, octadecyl suecinic acid, eicosyl suceinic acid, docosyl

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

2-methyl-3-hexadecyl succinic acid, 2-methyl-3-ectadecy] srecinic acid,
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probl ematical. 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 weight % The coloring coupler and the devel opi nhg agent
maybe used encapsulated in a mcrocapsule. In the recording layer, ratio
of the coloring conponent relative to the resinis 1 (coloring conponent)
to 0.1 (resin) to 10 (resin). This ratio |less than the above nmay shorten

the heat 20 ZbEmdey)-Fhedddecylsaesidicnid, Mﬁdecwma@oﬂeamaaédtade@re than the
above may decrease the col oring denS|ty occasional 'y, which are

probl ematical ., 70 The reve le th sensitive reco
constituti ngI']VLE'Jrf'(E'J’c ?‘36@?‘??35451 Fraf e'ﬂ‘gp?ww&fﬁ@"?ﬁgﬁ?ﬁ HlHF‘\’(!I’er t he
present invention may ordinarily contain the resin. Specific exanples of

t he resins condalipsddeny] mrdonieweds divkeosy] trindomio aeidsinetvwd cedesydi ng | ayer
include i) resins having a group reactive wth crosslinking agent such as

acrylic pol yMﬁﬂd QPE%&&W qlﬂEHquoém& ezs'llj'{lu'flﬂc?i)lg ace'tg A& Bﬁwﬁl resin,

phenoxy resin, polyviny resin €’ proplonate

cel l ul ose ac tate bu % te and t he I|ke ii) aresin which is
copol ymeri z& Ftﬂl’ﬁ Pﬁ%ﬁ%ﬂgﬁ‘hﬁw ac@a@chteiem h 10

crosslinking agent) and a second m)nomer other than the first nononer. The

present i nventipiomcids 2-dicosel adipicid,|2-docbed ddepik eida RMeqn QOARRYNAS.
Mor eover, the above resins maybe subjected to a block cop ol ynerization or

a graft cop QyiHpbheals 8l il shE %8-bhaiRbatish " 2V1 Of et

oxypropane-1,2 3-tricarboxylic acid, and the like.
A preper ratio of the coloring coupler relative to the developing apent
10 may vary with the combination of the compounds to be used, in peneral, mole
ratio is 1 coloring coupler relative to 0.1 to 20 developing apent, preforably
0.2 1o 10 developing agent. The developing agent out of the ahove range
(more than or less than) may decrease density of the coloring state, which is
problematical. Ratic of a decolorizing promoter is preferably 0.1 weight %
15 to 300 weight % relative to the developing agent, more preforably 3 weight %
bo 100 weight %. The colering 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 ratic 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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absor bent bone or a cycl ohexane bondi ng bone. 15 The reversible

t hernosensitive recording nmaterial which is the over sheet under the
present invention, when necessary, nmay use an additive for inproving and
controlling coating property; coloring property, and decolorizing property
of the thernosensitive recording |ayer. Exanples of the above additive

I ncl ude surfactant, conductive agent, filler, oxidation 20 inhibitor, |ight

stabilizer, col orirhg résedbibld ARFmodSHRER eebilnp QWP LohatitRbRlthe | i ke.
Preferabl e exanpl es of the decolorizing pronoter include i) a 71 conpound

havi ng a bi val ent, .gr.ou cont.ai ning,hetero ato and en al kyl c¢chain
Crat 578 o erertold W SERHTs Feqding rabierial Hader e oot thyention

substitutional group, iii) and the like. The present invention is, however,
not |im ted mhay tdnablyv@entangharesn. 5 Under the present invention, the
reversi bl e thernosensitive recording |ayer may contain a curing agent.

Exanpl es of the ¢ %ﬁg%gﬂﬁggFg?gguﬁ%ggkg?ﬁﬂﬁﬁagﬁl qgg&%%ﬂgodies known in

the art such as ur I socyanat e nononer, allophanate
modi fi ed _body, isocyanurate nodified body, bullet nodified body, 1 D

car bodi i fi ddhapapsEREivEgacerdielareriisc FRgins harus aHgonp Reect®Ranpl es of
the i socyanate nononer form ng the nodified body include

tol yl enedi i séiely afv@klnKihP@zentisibh-4¥ Mﬂﬁwﬂmlﬁﬂtrh@mepb@emaﬁag@l fekM,) . xyl ene
di i sacyanate (XDI), naphthal ene diisocyanate (NDD, paraphenyl ene
polyurethane polyol resin, phenoxy resin, polyvinyl butyral resin, cellulose
acetate propionate, cellulosa acetate butyrate and the like, ii} a resin which
is A copolymerization of a first monomer (having a group reactive with
10  erosslinking agent) and a second monomer cther than the first monomer.,
The present invention ig, however, not mited to the above compounds.
Moreover, the above resins may be subjected to a block
copolymenrization or a graft copolymerization with a benzotriazol ultzaviolet
absorbenrt bone or a eyclchexane honding bone.
15 The reversible thermosensitive recording materai which is the over
sheet under the present invention, when necessary, may use an additive for
Improving and controlling coating property, ccloring property, and
decolorizing property of the thermosensitive recording layer. Examples of
the above additive include surfactant, conductive agent, Allez, cxddation

20  inlabitor, light stabilizer, coloring stabilizer, decolomizing promoter, and the

like. Preferable examplas of the decolorizing promoter include ) a
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di i socyanate (PPDI), tetranethyl xylene diisocyanate (TMXDI), 15

hexanmet hyl ene dii socyanate (11DD, dicyclo hexyl nethane diisocyanate

(Brnl DD, isophorone diisocyanate (IPDD, |ysine diisocyanate (T.DD,

I sopropyl i dene bi s(4-cycl ohexyl isocyanate) (1PO, cyclohexyl diisocyanate
(CHDI'), tolidine diisocyanate (TODD, and the |ike. The present invention
I's, however, not limted to the above conpounds, 20 Mbreover, the
reversibl e t benposehhiting @ biedentiRap (BRaidiBY he®RPbHid) and hishg1agent of
crosslinking pronoter. 72 Exanpl es OP the crosslinldag pronoter "I ncl ude
tertiary am pe 1. 4di aza-bi cycho..f 2, 2, 2 ct.an tal conpound.
such as orga%}m?nt%qfl %%E?r?ﬁo“ﬂ?ﬁ,c“ﬁﬁ?? f‘%ﬁ)i ’é)[e‘g.‘ “W'ﬂlﬁrﬁ%ﬂﬁg\b “Zadded nay
cause crossiinking reaction entirely or not entirely. In other words,

unr eact ed curibajitatiemal group,diihind weellikahThe prsbininvantion &; hiooeved t he
above may proceed according to the tinme elapsed. The above unreacted
curing agentaof IMi12H 26 fhe SRS cARpouRi@gessarily signify that the
crosslinldng reaction is not proCceeding at all. Instead, sensing the

unr eact e% curing 1grf$t ug ests.that a resin in the 10 crosslinking state
is prese For di eﬁéﬁ? SrBt venHaR. thedepeisible thermpsensitive present

I nvention is in the crosslinking state or a non-eras slinking state,
subner gi ng tieeoxddvg ldyier meyrcontwinhi giving sgdntbl e sol vent is proposed. Mre
speci &ally, a polynmer in the non-crosslinking state may

Examples of the curing agent used herein include modified bodies

known in the art such as urethane modified body of isocyanate mongmer,
allophanate modified bedy, isocyanurate modified body, bullet modified body,

10 carbodiimide modified body, block doisocyanate, and the like. Examples of
the isocyanate monomer forming the modified body include
tolylenediisocyanate (TDi), 4,4"-diphenyl methane isocyanates (MDI), iylene
diisocyanate (XDI), naphthalene diisocyanate (NDI), peraphenylene
diisocyanate (PPDI), tetramethyl xylene diisocyanate (TMXDD),

15 hexamethylens diisocyanate (HDI), dicycle hexyl methane diisocyanate
(HMDI), isophorone diisocyanate (IPDD), lysine diisocyanate (LDD,
isoprepylidene his(4-cyclohexyl isocyanate) (IPC), cyclohexyl diisocyanate
(CHDD), tolidine diisocyanate (FODI), and the like. The present invention
is, however, not limited to the above compounds,

20 Moreover, the reversible thermosensitive recording leyer may

contain a curing agent of crosslinking promoter,
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becanme an eluate in the solvent, and thereby does not remain in a solute.
15 Wth this, analyzing the polynmer structure of the solute is recomended
for the above distinction. Failure in verifying the polyner structure in
the solute may indicate that the polynmer is in the noncrosslinking state,
di stinguishing fromthe polymer in the cross] iliking state. Wen ot her

| ayer(s) is lamnated, a |layer structure and a film 20 thickness thereof

are to be verifi eEinﬁ pdesCdIRRS cﬁﬁﬂﬁ.ﬁlﬁggl&r 8&&%@1‘&9&%@@%%}5@5@4@

(transm ssion electron m croscope) ennn; ng el M Cr oscope)

and the I|ke % | ayer ( |s to be renoved at all, to

t hereby expd¥ cﬁ‘b&e& E]?‘Wé%“g/ ﬂl SRS AsyERniedin o be t aken
(shaved), to be foI | owed by the neasurenent accordl ng to the above nethod.

For mat i on ofeotopeundcandithedikeny dhermmyingsazeat addid AOySALLS i0BslMlial is 5
prepared by evenly m xing-di spersing a mxture made of the devel opi ng

agent, the ggJ r addi i ves urin ent, the
resin in cros&fd[n%l ng SJf] % ‘*t”@ﬁ'é]&t hjeI?'!(J:i?)J md'd%‘o%?ﬁw&ﬁ"eﬂ gg%n scri bed
above. ge0|f|c exanpl es of the sol vent used for preparing the coating

sol ution @llgiredvwat er; al cohol' s such as nethanol, ethanol, i sopropanol ,
10 nbut anol, nethyl |socarbinol ket ones such as acetone 2butanone ethyl

anyl ketone, di aceamesajﬁﬂhgkeadtmmﬂen@aemcﬁﬁ% h&éaaﬂg&%rd&@%ftﬂé i ke;
am des such as NN-dlnethyI forruam de, N N—dlne acetam de, and the

ike; et her 20 8%, Jiiol dbbe ShlScted ARRLS Bzente&“e%éfm, oes ngt O 1T A

necessarily signify that the crosshnldng reaction is not proceeding at gll.
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 ¢rosslinking state or a non-crosslinking
state, submerging the coat ilm in the highly-scluble solvent is propased.

More specifically, a polymer in the nem-crosslinking state may
become an eluate in the sclvent, and thereby does not remain in a solute.

15  With this, analyzing the polymer structure of the solute is recommended for
the above distinetion, Failure in verifying the polymer structure in the
salute may indicate that the polymer is in the non-erosslinking state,
distinguishing from the polymer in the crosslinking state.

When cther layer(g) is laminated, a layer structure end a film
20  thickness thereof are to be verified by a cross sectional photograph taken by

TEM (transmission electron microscops), SEM {scanning electron
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1, 4-di oxane, 3, 4-di hydro-2fl-pyran, and the |ike; glycol ethers such as 15
2met hoxy et hanol, 2ethoxy ethanol, 2hutoxy ethanol, ethylene glycol dine
thyl ether, and the like; glycol ether acetates such as 2net hoxy et hyl
acetate, 2-ethoxy ethyl acetate, 2-butoxy ethyl acetate, and the |iKke;
esters such as nethyl acetate, ethyl acetate, isobutyl acetate, anyl ace
tate, ethyl lactate, ethylene carbonate, and the |ike; aromatic

hydr ocar bonsmissstope a2 #hendene The) sehesle¥attaiFer(DMltd hierdniditd athijphat i
hydr ocar bons such as hexane, heplLane, iso-octane, cycl ohexane, and the

| i ke; hal og d, 74 hydrpcarbons such a t hyl ene ,chl oride, 1,2dichioro
et hane, di cﬁzlgg%%mhﬁl’%ﬁ%%e% P%ﬁ?%ﬁﬁ“oe#%@ﬂetiegﬁﬁa ﬁ%"*ﬁﬁ%‘fﬂéﬁl F‘ﬁﬂ(‘f”&‘é§ such as
di ret hyl sul foxide, and the like; pyrrolidone such as

N oct yi - 2py riekavedbrie be dolowdrbby theemeRsurparent gedondingdatthe ghewl mbikad, can be
carried out by using known 5 coating solution-dispersing unit such as

pai nt "shaker . hal foofkign 8 i isBirding 1589 eo'® ding Ll |1

colloid mll and the i ke. D spersing “each materi € so by

usi ng thg above Cﬁ t%&g quLiog#ngpersing unit is_ allowed, or dispersing
each mat 8ri ATRATEHSY i W RIOIBNE SHPeEHRE fimiktyre nadepkihegdevelaping Mor eover,
heat i ng-di ssolving, followed by a rapid 10 quenching or an annealing {sl ow
cool i ng), angefitheveldrihy complesithe rgribas additions dhe theng QaéAtthdREhpd for
formng the recording layer is not specifically limted, exanples thereof

i ncl uding t @RE&SEMQB@&H&F&@%& &}ﬁ?ﬂg%%h}%h? gr.r%.l.ch are described ahove.

Specific examples of the solvent used for preparing the coating

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

10  p-butanol, methyl isccarbinol: ketones such as acetone, 2-butanone, ethyl
amyl ketone, diacetone aicohol, isophorone, cyclohexanone, and the like;
emides such as N,N-dimethy) 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-hutoxy ethancl, ethylene glycal
dimethyl ether, and the like; glycol ether acetates such as 2-methoxy ethyl
acetate, 2-ethoxy ethyl ecetate, 2-butoxy ethyl acetate, and the like; esters
such as methyl acetate, ethyl acetate, isobutyl acetate, amyl ecetate, ethyl
lactats, ethylene carbonate, and the Jike; aromatic hydroecarbons such as

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

hexane, heptane, iso-octane, cyclohexane, and the like: halogenated
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coating, wire bar coating, spray coating, air knife coating, bead coating,
15 curtain coating, gravure coating, kiss coating, reverse roll coating,
dip coating, die coating, and the like. After coating-drying of the
recording layer, a curing treatnent of the recording layer is to be
carried out, when necessary. In this case, tarrying out a heat treatnent
using a high tenperature vessel and the like at a 20 relatively high

tenperature fiiMroRarbBAE budd é@mbﬂnﬁbﬁ@?ﬁﬁgndgrl ﬁﬁwhgafa%tﬁé!ﬁe tcﬁ'&m{beat

treatment at a relatlvely om1tenperature for along ting 1S also allowed.

75 Specifically, crqgsslinlri ctl hsthefollowlng referabl e
condi ti ons P‘P?P\?F%-\ﬁ?‘&m&’é&%?%?i’a% 1’38?1125 Hrpefhed S‘E’(%U"l% hour s,
nore preferably 40C to 100C for 2 m nutes to 120 hours. Since product|V|ty
i s est eenedandthmliki; agitolidoge ss¢teas NrgtylF2pyrtoliddne: Badeheukbnking is 5
sufficiently conpleted is of difficulty. The crosslinking step is,

therefore, all OW%Q; r t fr dr S The
crosslinking step |sIS r'%\eég'glg%n avnc(%lnh%'r%alrggs ?L%g@:\gégﬁ'ﬁt for 2

mnutes to 120 hours for heati ng. Described next is the protective |ayer
whi ch calf becoatipgsphitionydisperging inié gueihas print shakes; bnlbmilleatiritamsi ti ve
recording layer, for ordinarily preventing sticking and for inproving

dur abi | FUy. (Hage-PUIDAAD a4 hilf @ubA SOBbIIPEn B HEKN Y SpbAin T ange from
0.1 pmto 20 m nore preferably 0-3 mto
each materzal in the solvent by using the above coating soluztion-dispersing
unit is allowed, or dispersing each material alone in the solvent and mixing
is also allowed. Moreover, heating-dissolving, followed by a rapid
10 quenching or an annealing (slow cooling), and followed by depositing is
allowed,

The coating method for forming the recording layer is not specifically
limited, examples thereof meluding those known in the art such as blade
coating, wire bar coating, spray coating, air knife coating, bead coating,

15 curtain coating, gravure coating, kiss coating, reverse roll coating, dip
coating, die coating, and the like.

After coating-drying of the recording layer, a curing treatment of the
recording layer is to be carried out, when necessery. In this case, earrying
out a heat treatment using a high temperaturs 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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The protective |ayer may contain an inorganic ultraviol et absorbent 15 or
an organic ultraviol et absorbent, for the purpose of preventing the texture
fag (or background fog), content thereof being in a range fromO0.5 wei ght
parts to 60 weight parts relative to 100 wei ght parts of a binder. Known
met hods and the |ike used for the above recording |ayer can be used for
the protective |ayer, such as the sol vent of the coating solution, 20 the

di spersing Usideimdant, ' 9{3&{ .Ag: et hod,
t he drying- (L:t?}i“ ng rret hod and the F&el}mh%%n%x%u sgpl%?&ﬁggg%%g%%%

ul travi ol et absorbfnts |nclud% benzo trlazole ul travi ol et absorbents
such as 2- ( 2THJRIF SkFrestivig: $/ topli0nGdyr b apipgtes tp 328 hours, more

2-(2' -hydroxy-6'-t-butyl phenyl) benzo triawme, 2-(2'-hydroxy5'-t-butyl
phenyl ) benzmefarablzolal tb 1a9‘(t2fdnmnome3 to D20 Hbuds: bBindepredidtiviiienz o
triazole, 2-(2' hydroxy-3't-butyl- oct oxy phenyl) benzo triazol e,

2. (2" nytr ooy peredl dpa bty PP%E%%FF%H s SRR T iz .

2- (2' hydroxy-5' -et hoxy phenyl) benzo triazole, and the l'ike; ii) benzo
phenon ulSt r Svilniently paraplstat is of difficulsy. 2 Thejtrnsalindsiyg Stends thefpeenon,

2hydr oxy- 4- met hoxy benzo phenon, 2-hydroxy -4-n- octaxy benzo phenan,

2- hydr oxy- 4aﬂlkaﬁl@ﬂ)£bb@>p}tuﬂﬂéli PSR the dAring istBpdr TR o hﬁﬁiﬁf
phenon, 2,2'-dihydroxy-4 gpnethoxy benzogpﬂ%ﬁon 2, T #Qgrahydroxy

benzo phenon 12 rre}ﬂ%q: ¥re mnﬁut hof‘ Xt}“ ﬁﬂbg)%r mmubee t0 120 hours for

heating,

Described next is the protective layer which can be arbitrarily
10  provided on the reversible thermosensitive recording layer, for ordinarily
preveniing sticldng and for improving durability.
The protective layer preferably has a thickness in a range from 0.1
umn o 20 pim, more praferably 0.3 pm to 10 pum.
The protective layer 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 b0 weight parts relative to 100 weight parts of a binder.
Enown methods and the Iike 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,

To



phenon, 2-hydroxy-4-oxybenzil benro phenon, 2-hydroxy-4-chloro benzo 15
phenon, 2hydroxy-4-net hoxy benzo phenon-5-sul fonic acid, 2hydroxy-4nmethoxy
benzo phenon-5-sodi um sul fonate, 2,2'-dihydorxy-4,4'-dinethaxy benzo
phenon-sodi um sul fonate, and the like; iii) salicylic acid ester

ul travi ol et absorbents such as phenyl salicylate, p-eetyl phenyl
salicylate, p-t-butyl phenyl salicylate, rarboxy phenyl 20 salieylate,

met hyl phenyl sal Bxgingles ofdbd eeydni@iReyHokahbsorbad @ indugbny! hexyl phenyl
salicylate, hononenthyl phenyl salicylate and the like; 77 iv) cyano

acrylete ultissavio rhe ch as th I n
di phenyl acryl at ehgﬁﬁnﬂ&f Efc) ‘QF}&? tcﬁhﬁﬁ e Wﬂaﬁﬁ hyéﬁ'ﬂéia@é‘l‘l’q]’%
pam no benzoic acgid absorbents such asp-am no benzoic acid, 5 p-am no

gl yceryl bershsayB bepzajtriazol 27 2xhydrexamy/t-btrlzdens]) hends hyskiobsy  pr upy!

et hyl benzoate, and the like; vi) cinnami c acid ultraviol et absorbents such

as pnet hoxy m@ﬁm@g@@tﬁ ])Hggﬁ[.% %qgat hoxy cinnam c aei d2- et hoxy
ydi ben

ethyl, and the Itke;" 4t-butyl-4"methox zoyl nethane; 10 urocanic
e o‘%ca'ﬂa@sﬁﬁ%%ﬁtéhﬁ OB ooy L aole; G e 1 b um
oxi de, tin oxide, bdenum oxi de, zinc
octoxy phan}' benzo triazole, 2-(2-hydroxy-8',5-di-t-butyl phenyl)-5-chlora
benzo triazole, 2-(2'-hydroxy-3'-t-butyl-5™methyl phenyl)-5-chloro henzo
triazole, 2-(2'-hydroxy-5-ethoxy phenyl} benzo triazole, and the like;
1) bexze phenon ultraviolet absorbents such as 2,4-dthydroxy benzo
10 phenon, 2-hydroxy-4-methoxy benzo phenon, 2-hydroxy-4-n-octoxy benzo
phenon, 2-hydrexy-4-dodecyl oxy benzo phenon, 2,%-dihydroxy-4-methoxy
benze phenon, 2,2'-dihydroxy-4,4-dimethoxy benzo phenaon,
2,2’ 4,4"-tetrahydroxy benzo phenon, 2-hydroxy-4-methoxy-2-carhoxy benzo
phenan, 2-hydroxy-4-oxybenzil benzo phenon, 2-hydroxy-4-chloro benzo
15  phenon, 2-hydroxy-4-methoxy benzo phenon-§-sulfonic acid,
2-hydroxy-4-methoxy benzo phenon-5-sodium sulfonate,
2,2-dihydorxy-4,4'-dimethoxy benzo phenon-sodium sulfonate, and the like;
i) salicylic acid ester ultraviolst absorbents such as phenyl salicylate,
p-octyl phenyl salicylate, p-t-butyl phenyl salicylate, carboxy phenyl
20  salicylate, methyl phenyl salicylate, dodecyl phenyl salicylate,

2-ethyl hexyl phenyl salicylate, homomenthyl phenyl salicylate, and the like;
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oxi de, bariumoxide, silica, alum na, antinony oxide, magnesium oxide, 15
zi rconi um oxi de, barium oxi de, cal cium oxide, strontium oxide, silicone
nitride, alumnumnitride, boron nitride, bariumnitride, and the |ike.
For preventing sticking or inproving durability of the protective |ayer,
other fillers free fromthe ultraviolet absorbin g p roperty or the
ultraviolet shutting property may be added to the protective |layer, the

fillers 20 ®eingcehid Seaitd 1B radiold QL EADEELs slubﬂlgg Eadlg gn organic filler.
Exanpl es of the |norgan|c fillers |nclude cal cium car onate 78 magnesi um

car bonat e, c anh ica, hydrated alum num silicate,
hydr at ed ca d‘{e EFHHY d%‘iil 3Héﬂnﬂc%ﬁcﬂlﬂhﬁléﬁéwlﬂtﬂmgne5| um

oxi de, chrom um oXi de, manganese OXi de, silica, talc, mca, and the |ike.
5 Exanpl es oind #le Itkeganic fillers include silicone r esi n; cellul ose resin;
epoxy resin; nylon resin; phenol resin; polyurethane resin urea resin;

mel am ne resj ?}9% 1 8nikE iLn rene resins such
as styrene, :)b ystyrengf“{cgcféﬁ%m?%%%ﬁ%}gggﬁene % W éﬁg I nyl benzene, and
the like; acrylic resins such as aiﬁgylc V|nyI|dene chloride, acrylic

ur et hane5 1P a8y plycewhhengato. andim ham@ﬂwlwnmaterwdﬂaﬁrnxy

for mal dehyde resins such as benzogua n n m ne fornal dehyde, nel am ne

f or mal dehy denrop¥id:thiichdniziste, an® kdBkéty! met hacrylate resin; vinyl chloride
resin; and the like. Under the present invention, the fillers may be used

alone or in gprbi pat L on. of 1\ viclet absorbents such as p-methoxy cinnamic

acid-2-ethyl hexyl, p-methoxy cinnamie 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 uliraviolet absorbepts include zine
sulphide, titanium oxide, cerium oxide, tin exide, molybdenum oxide, zinc
oxide, barium oxide, silica, alumina, antimony oxide, magnesium oxide,

15  zirconium pxide, barium oxide, celeium cxide, strontium oxide, silicone
mtride, aluminum nitride, boron nitride, barium nitride, and the like.

For preventing sticking or improving durability ef the prutective
layer, other fllers free from the ultravialet 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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or nore. In the case of the plurality of the fillers, the conbination of
the 15 inorganic filler and the organic filler is not specifically limted.
Configuration thereof may include sphere, grain, plate, needle, and the

li ke, Content of the filler in the protective layer is 5 volune %to 50
volume % For preventing fusion to the thermal head, the protective |ayer
may be added by a lubricant, specific exanples thereof including synthetic

waxes 20 sugheddsiRSicEhMYe, m&ﬁﬂmm@dw@hﬁ%%ﬁ%ﬂ hie |ike;

pl ant wax such as cured castor oil and the [iKe; anlna wax such as beef
tall ow cured. 79, a e lik hi gher, al cohol uch as stearyl al cohol,
beheny! al c te‘al??‘ffh?%% '33&"?1'%@ Slﬁ?agfﬁ'e‘a“ﬁ??ﬂw UROK G gar i ¢ aci d,

| auric acid, nyristic acid, palmtic acid, stearic acid, behenic acid,

hi gher fatty:uayiﬂ;timtosithz. shomiam ms'de.tﬁmngaﬁmte byidecsilce shkl miaiiagdds such as
stearainide, oleamde, amde 5 |laurate, ethylene his stearam de, nethylene
hi s stearamyggjget hyl oi stearam de, and the like; and the |ike. Content
of the lubricant 1n the protective layer is 0.1 volume %to 95 volunme %
nmore preferably 1_volume % to 75 volume % The reversible thernosensitive
recordi ng nat eri aFg@@lesaf the argspi fillers igglude silicerae resin cluloseresinivent i on
may be provided with an internediate |ayer between the recording | ayer and

t he prot ect iepoxy eastii:, nsflod réshe ghehpDEetim fpolydrbHame \Fe4lg; fcdaaskan bet ween t he
recording layer and the protective layer, (i) preventing the recording

layer from GagLRde AGSETRT AL ekt f:u':r PHL AR Seel Qein; styrene resins such as

styrene, polystyrene, polystyrene- isoprene, styrene viny! benzene, and the
Iikei acrylie resins such as acrylic vinylidene chloride, acrylie urethane,

10  acrylic ethylene, and the like; polyethylene resini formaldehyde resins such
as benzoguanamine formaldehyde, melamine formaldehyde, and the like;
polymethyl methacrylata resin; vinyl chloride resini 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 Gller and the organic filler is not specifically limited.
Configuration thereof may include sphere, grain, plate, needle, and the like,
Content of the filler in the protective layer is & volume % to 50 volume %.

For preventing fusion to the thermnl head, the protective I[ayer may
be added by a lubrieant, specific examples thereof including synthetic waxes

20 such as ester wax, paraffin wax, polyethylene wax, ang the like; plant wax

such as cured castor oil and the like; animal wax such as beef tallow cured oil

7D



application of the protective layer, iii) preventing the additive in the 15
protective layer fromnoving to the recording |ayer, and iv) preventing the
additive in the recording layer fromnoving to the protective |ayer.
Preferably, the internediate | ayer has a thickness in a range fromO0.1 pm
to 20 pm nore preferably 0.3 mto 10 m Known nethods and the |ike used
for the above recording |ayer can be used for the internediate |ayer, 2D

such as the gl{heMke; fhRBRSIS iseh Hblealfl AhoL AR iﬁ%, he
bi nder, the coati ngerret od, the c'iéryi ng-cﬂ%ﬁ ng met’ho bﬂ%n%aﬁ‘% | tgg 80 The

i nt er nedi at e.,l aye cont.ai n .an i norgani G travi ol et _absorbent or an
organi c ul tﬁﬂ‘&?r é%ﬁ%?ﬂgﬁ?“ﬁﬁw ﬁg@gfapa}cafc maRkEe acidot ect i ve

| ayer), for the purpose of preventing the texture fog (or background fog),
cont ent t hepabhitiheind, stearc addge:Henimadd; Thiplkerofattypsid sstees Sfdhmswei ght parts
relative to 100 wei ght parts of the binder. Mreover, the reversible

t her nosensi t e | 7 L] | Lon -

recor di ng- d%is]%@ayl n%@%eﬁgﬁ?}%ggg@eﬁﬁf#%@%ﬁﬁ&ﬁ% Hmalfi? ow t he
reversible thernosensitiyve recording layer to contain a photothernma
transducér Jrate, shbepng pisstsansamide. gpeldlenehis sampmide, mashyll r ecor di ng

| ayer, with a |l ayer containing the photothermal transducer substance

(referred t etsasaipbidy, anbiehstike! dahatueler. |Gounesat dfthaMeblil@sahee structure
cont ai ni ng the photothermal transducer substance can carry out the

recording ( %%@Eﬁ%gla?&dm%f% urnj';ezéfﬁr}%)%ev\ﬁ?ur.]m\é\@ﬁnmure preferably 1 volume %

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 recarding layer and the proiective layer, for the purpose of
1} improving adhesion between the recording layer and the protective layer,
11) 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
additive in the recording layer from moving to the protective layer.
Preferahly, the intermediata layer has a thickness in a range from 0.1
um to 20 um, maore preferably 0.3 pm to 10 ym. EKnown methods and the
like used for the above recording layer can be nsed 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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a | ow out put sem conductor |aser and the |ike are used. is O the above two
nmet hods using the photothernmal transducer substance, providing the
phot ot hermal transducer |ayer adjacent to the reversible thernosensitive
recording layer is nore preferable in view of cost (i.e., photo therma
transducer substance is costly) and less influence on the nmaterial
constituting the recording |layer. 81 Modreover, under the present invention,
an ultraviol et absorbent |ayer having a visible |ight transparency can be
provided so as to protect the layer | S1A containing the phototherm
transducer substance. Exanples_of the photothermal transducer substance

i ncl ude an i nf r af&d BkesEeBEve Layieg Mg contarmyym Iprganic aligayiglet| i ke, whi ch
have an absorption peak in the vicinity of oscillating wavel ength of a

sem conduct Absofben® e hnRe@4Rik AltPeviekt dbsdrbedC(€hieh aré ASeSRIIEO ABsEL Or | aser
to he used has wavel ength range from 100 Ara to 1000 nm nore preferably

ERER TR I T e O R
pi gnent include cyanine 10 pignent, pol ynethine pignent, anthraqui none
pi gment , andackgrdundgopObontehietlebenfdepngmen range ﬁmﬂhﬁ mesil ghdyrambste 58 gnent
and t he napht hal cyani ne
5  welight parts relative to 100 weight parts ol the binder.
Moureover, the reversible thermosensitive recording material for the
informafion recording-displaying card under the present invention may
allow the reversible thermosensitive recording layer to contain n
' photothermal transducer substance; ot may be provided, adjacent to the
10 recording layer, with a layer containing the photothermal transducer
subatance {referred to as photothermal transducer layer).
Malang the above structure contaiming the photothermal transducer
substance can carry out the recording (coloring and decolorizing) even when
a lc-w-{}ul:pﬁ't semiconductor laser and the like are used,
15 Of the above two methods using the photothermal transducer
gsubstance, providing the photothermal transducer layer adjacent to the
reversible thermosensitive recording layer is more preferable in view of cost

(i.e., photothermal transducer substancas is costly) and less influence on the

material constituting the recording layer.
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pi gnent are preferable. The phthal ocyani ne pignment and t he nap-ht hal
cyani ne pignent have a structure having resistance to deterioration such
as deconposition and the 15 |like caused by heat or ultraviolet ray, thus

i ncreasing the nunber of rewitings. In view of chemcal stability such as
weat herability and heat resistance and the |like, the reversible

t hernosensitive recording nmaterial under the present invention is
especially preferred to be formed with various 20 netals and vari ous

conpl exes. Addi ng a singlet oxygen quencher is allowed for inproving
chemcal, 82 stability. |In general, the reversible thernosensitive
recordi ng nat er i aMagpeEs F%d'&tr%éewwné Heemtighgen ultreviplet absarbepkdages on i s
produced by sequentially formng, on the support, the recording ]Ayer and
ot her necesdaivng ayedible-ehtheamipRsently dapMeiioeitel So 2B QpYeect MRllakémi ted to
t he above, and other production nmethod as described below is allowed. For
exanpl e, the reversible thernosensitive recording material having
sequentially the reversible thernosensitive recording |ayer and the pro
tee Live layer on the support can be produced in the followng steps: 0 10
preparing a protective |layer face to be disposed on the uppernost |ayer and
a peel able base sheet having high peelability, ii) applying a coating

sol ution on
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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 nethod, iv) then, adhering the support filmto the

t hernosensitive 15 recording layer, and v) finally, peeling the peel able
base sheet. The reversible thernosensitive recording material which is the
over sheet under the present invention nmay be partly or entirely provided

with a col cobtegnimyibe phvisthehas] @analuebE swWbistamect ure pattern nmade by
printing nethods such as an offset print, a gravure print, and the like;

by printers 20 su IL.nk] Inter. a.heat transfer inter, a

subl i mation print g?aﬁ %%rhﬁtﬁébﬁ%'ﬁgﬁ“ﬁ% fapsdupgrsu yaghidepn, oo
portion of the coloring |ayer may 83 be partly or entirely provided with
an OP (over ipiamd akagrbaniipigmpnt, chehvinriack and the like; origcmbave aher eof , a

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

recor di ng- diabBbitionGead it tHO IRinit 6f AEARERIE wANSNHADS o JBRGIIIGRY. 2
nmethod 5 of nmaking an IC card having a print layer. FIG 3 1s a cross
sectiona ViEM/?I a er structure before the pressing for formng the IC
card. The | ca%erpgemforiedised os the following structure= An inlet sheet C
IS interposed between a first core sheet portion Bl and a second core
sheet portion B2.mCgergirdk thheemhicosdudtar lnsahipdie waeditiasrwdlelenk@h rthege i S
provi ded an over sheet A which is so overlapped with the first core sheet

portion Bl sha 168 no/ 85 1601FEh, SHPPREderR FOPhACLSd0NEn I blacOr © Sheet

infrared absorbent pigment preferably has the peak absorption wavelength
in the above range. Examples of the above pigment include cyanine

10 pigment, polymethine pigment, anthraguinone pigment, and the like. Of
the above pigments, the phthalocyanine pigment and the naphthal eyanine
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 incrensing the number of
rewritings.

In view of chemical stebility such as weatherability and haat
resistance and the like, the reversible thermosensitive recording material
under the present invention is eapecially preferred to be formed with various

20 metals and verious complexes.

Adding a singlet oxygen quencher is allowed for improving chemical
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portion Bl. Qutside the second core sheet portion B2 on the opposite side,
an outer |ayer sheet portion D is overl apped. Heatingpressing the over
sheet A and the outer |ayer sheet portion D fromrespective outsides

t hereof 15 by means of a heating-pressing machine can forma | ayer body for
the 1C 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 stabdity. portion D includes an outer |ayer sheet 119 having a
magnetic stripe layer 115 which has been tenporality transferred in

advance. The first et 20 r{ig on Bl i.ncludes,.a print, [ayer 111 on
the over sheetA s & é&g?ngle\flﬁﬁrgﬂ@%F%er“ﬂq%%ﬁlﬂiﬂg?mwgénﬂtﬁgﬂg core
sheet portion B2 includes a print layer 112 84 on the outer |ayer sheet

portion D s iithe oger sheph pndecieresrmutingdrition ifipeoduced bywsengentigihel abl e base
material 101 and subsequently cutting, with a punch bl ade, the |ayer

structure i Moeming 36¢he 3ot Bibecdrfind Ry L aﬁd\%@%@%&ﬁgﬁy’e‘%&a d of

renovi ng the peel abl e base material 101 inh 5t ows the

eel abl e ba nat er | 101 to function a protective film.of the
; o oo RisenCinPieon e P HRHe Pad BniteRss tyy thpver M otieie | card in

reversi bl'e
Its manufacturing step can be free fromi) scratches and 1ii) snear of heat
press mni rrorproduciovinetindsedescribyd belnedaalidwby. bl eed and the like from

the reversible thernosensitive recording |ayer 102. 10 The nmethod in FIG 3

SRE A T e
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 basa sheet having high peelebility, 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 bass sheat,

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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advance the peel abl e base material 101 fromthe over sheet A, overlapping
the over sheet Awith the first core sheet portion B 1, carrying cut the
heat i ng- pressi ng as descri bed above, and thereby formng the I C card, The
15 over sheet having the thus obtained structure can be treated |ike a
thick over sheet which is used generally, thereby a production line for
the general card can be used. Moireover, an over sheet whose peel abl e base

material is be'Eaolyas cibideMiirehided with h8 OF @vePariughrnididayed MigFLOMI NeNt

the pressing condition is preferred to have a 20 pressing tenperature in a

range from 100C t o 160C, ressin ressure in a range from 10 kgflcnR to
60 kgfl cns, %n%mél?r TR ﬂ%rﬁééFﬁg@B}gde%n'from 5 85 r minutes to 60

m nutes. The IC card forned by the heating-pressing as is seen in FIG 3,
after being fornBHGi haod FAG. ¢ ahov ancexemple vbUesiforpcitiomact er) by neans of
an enbosser. FIG 4 shows the IC card having an enboss 120. 5 As the sheet

materi al f onegoraiifpedis |6 q \Wnldd Hl;gaf - | i Q.E?']B, | d wth
t he antennargoirl, 1) ?{?g?e substanii al %%F?ﬁﬁﬁgaw?g%ﬁa '?giriét g above

core sheet and the abqye outer. | ayer sheet, ii) an engineering plastic,
Qi) and5théEP? %ﬁﬂ?ﬁéﬂﬁggﬁﬂnE B&W Tpreferable are the materials

excellent in heat resistance. The antenna coil may be fornmed by carrying 10
out printing of tEE:abissecrokesdctionabvieetdth lagenitrbdiarabdye: ihaeet. The 1C

card

pressing for forming the IC card. The IC card in FIG. 8 has the following
structure: An inlet sheet C is interposed between a first core sheet portion B1
and a second core sheet portion B2, Quiside the first core sheet portion B1,

10 there is provided an over sheet A which is so overlapped with the first core
sheet portion BI that an over sheet support 103 contacts the Srst core sheet
portion Bl. Outside the second cora sheet portion B2 on the opposite side,
an outer layer sheet portion I} is overlapped. Healing-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 mapnetic sixipe layer
115 which has been temporality transferred in advance. The first core sheet

20  portion B? includes & print layer 111 on the over sheet A's side of s white core

sheet 116, while the second core sheet portion B2 ineludes a print layer 112
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in FIG 3 uses a sheet which is provided with the non-contact chip and the
| i ke equi pped with the antenna coil. The present invention is, however, not
limted thereto. An IC chip wired with an antenna coil is usable.

I nformati on of the nagnetic tape, the I1C chip and the Iike which are 15
installed on the I C card under the present invention can be read or witten
by the known conventional method (contact or non-contact), namely, reading

stored i nf orgipthe@uter laye: shdtg paehior Q@S OFhits BCHEEI$Red, The image
processing nethod under the present invention nmay be added by any other

step(s), as long at_| east one the dis d ., 20 ergsing of the
image is carried Oy THEALS Pié’e’?ﬁ %ﬁgﬁ'f’yhﬁg@ Yhsegemil®yi ng section
of the information recording-displaying card under the 86 present

i nvention. Ruttikgrwithg punch|ldade ghe bayge stcture inievecaddiian fhiethe$ensi ti ve
recording material which is the over sheet under the present invention, the

over sheet icind 0 TRHI%BLAmlyPhéi GRS IEIRRLANUG aPhuafdih il oned by a

5 rapid quenchl ng, Specifically, heatin er ma or the | aser
beam for _a tinme oca at the recording | ayer thus causi ng
an i rmedPat Ef&Pfﬂﬂlgg%& %féél%h'b&SFdﬂﬁmFl 101 frBmelPRgs awW th this, a
coloring state can be fi xed 10 On the other hand, decolorizing may be
carri ed out poyteckiye it tlge fEﬁ"El‘BthE thermoszensitive 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 thermasensitive 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 method. Hemoving in
advance the peelable base material 101 from the over sheet A, overlapping
the over sheet A with the first core sheet portion Bl, carrying out the
heating-pressing as described ahove, and thereby forming the IC card, The
15  over sheet having the thus obtained séructure 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 in
remaved 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 te 160°C, a pressing pressure in

a range from 10 kgffem? (o 60 kgifem?, and a pressing time in a range from 5
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relatively a longtinme by neans of a proper heat source followed by cooling,
or ii) tenporarily heating at a tenperature slightly |Iower than the
coloring tenperature. Heating for a long tinme nmay increase tenperature of
an extensive area of the recording nedium thus del aying the subsequent 15
cooling. In this step, therefore, the decol orzzing maybe caused. In this
heating nmethod, a heat roller, a heat stanp, a hot air, a ceram c heater

and the |ikem®ysbesdsgduteet herwi se, a thernmal head nmay be used for a | ong
time heating. For heating the recording |ayer to the decol orivang

tenperature rang reasin n | i ed ener to.slightly | ogwer than a
recordi ng 20 ener?&eﬁ?cﬁg‘g?%#g}yﬁ%%ﬁr? @ﬁ%ﬂq%%ﬁ? égassefﬂd“ﬁ{}t ﬁe ol i ed
energy, a voltage applied to the thermal head or a pulse width to the

t her mal headbaing farnted igf B casd,cuin betsgnbepsed Ghabaoter) tyttheals ¢fwn t her mal
head al one can carry out the recording-erasing, thereby enabling so-called

an over Wi tdriBodsbat FIOChUHess chd BO LM Rivihhani-MRa8s 386, di spl aying of a new
i mage. Exanples of the 5 recording unit include, ot%er than an ordi nary

B aoi ng' Gan be. cartALan SBERE TRYPETL L Eheeb PRRIOE P ohp FoR oMb e at ur o
range by neans of a heat roller, a heat stanp, and the |like, The imge
processor urddp efimpppd erithethte smieremt cail) i) those bulsspectidlle Hik Yhe Aibdigl t ed, as
|l ong as at | east one of the following is provided: i) an inmage
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 hent Tesistance. The antenna cor! may be formed by carrying
10  out printing of the above sheet or an etching of the above sheet. The IC eard
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
hmited, thereto. An IC chip wired with an antenna coil is usakle.
Information of the magnetic tape, the IC chip and the like which are
15 imstalled on the IC card under the present invention can be read or wrmtten
by the known conventional method (contect or non-contact), namely, reading
stored information or writing new information is accomplished,
The image processing method under the present invention may he
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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di splaying unit for displaying the inage to the information
recordi ng-di splaying card under the present invention, ii) an inage erasing
unit for erasing the image, and iii) an imge displaying-erasing unit for

di spl aying and erasing the imge. 15 Exanples of the inage displaying unit

i nclude a thermal head, a |aser system and the |ike; while exanpl es of
the inmage erasing unit include a thernmal head, a ceram c heater, a heat

rol ler, a hqakss&itdfpenttodiot air machine, and the |ike. Exanple 20 The
i nformation recordi ng-displaying card under the present inventionis to be

descri bed nore in a|I he naf t.er bas on e 88 The information
recor di ng- di spl ade FLDFHE“ﬁFé’Egﬂ-F rF‘ﬁVéﬁ'ﬁ)hﬁrpé"% ngtid&ver, not

limted to descripti ons_l n t_he_exanpl es. (Exanple 1) <<Form barrier |ayer>>
5 A support IsmdmamﬂmaﬂashEMIDXEPéiﬁﬁlundadhhdJyreMmsiubmmm tRkasti cs,
Inc) made of an anor phous aromatic pol yester resin and having thickness of

100 lin was RELAIMEGs tohiEReatd BA LLIB | I owi ng
steps: i) preparl ng a ° drava ng PET f%q%ﬁ?ayﬁgﬁé %%?EM%@E made by

Mt subi shi 10 Pol yester film Japan) having thickness of 4.6 pm ii) coating
one faceof r?ﬂjélo':l eﬂﬂng-

Specifically, heating with the thermal head or the laser beam for a
short time mey locally heat the recording Iayer, thus causmng an immediate
heat diffusion, leading te a rapid quenching. With this, a coloring state can
be Axed.

10 On the other hand, decolorizing may be carried out by: i} heating for
reletively a long time by means of a proper heat source followed by cooling, or
i) temporarily heating at a temperature slightly lower than the coloring
temperature. Heating for a long time may increese temperature of an
extensive aren 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, e heat stamp, a hot air, g cerarmic 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 ar applied energy to slightly lower than a recording

20 energy1s 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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drawing PET filmw th a two-solution adhesive solution (namely, containing
a urethane resin and an i socyanate crosslinking agent), i1ii) drying, iv)
form ng an adhesive |layer having thickness of 1 pm v) overl apping the
drawing PET film (thickness of 4.6 pn) on the sheet nade of the anorphous
15 aromatic polyester resin, to be followed by dry |lam nating, vi) aging
the thus obtained sheet for 24 hours at an atnospheric tenperature of 40C,
and vii) foadjustgdt he barrier |ayer on the support. << Formreversible
recording layer " The follomrng di spersi ng solution was prepared for

Sol Ut i on a5 a coBtPpufhsbR SHOERAE hh b End O o ey agliee e

drawing PET film 89 W|th wire bar, than was dried at 80C for 5 m nutes.
Then, curi ngeoRrdingenasing tbmhmensbimg gr-calledraaueeer wmting chatbincliidesn t he
reversrble thernosensitive recording layer having Mnthickness of about 10

pm  (Di sperephéide®® i indieef Hid 1 hiE TAREEN AkLd N Flek GEALTI Ng | ayer) 5
1) Devel opi ng agent havi ng theﬂjr;%% V\%Jérg struct ar al # %F 4 parts HO,
NHCO- ( CH )g--NH %ﬁu%§}§92 Di al k car bam de (branded as Hakreen SB

made by N hdf® ':lf 1':]‘63@[11 %WR(‘}‘XFPF & Brsbymansiagos sol ution 9

parts printer, & sublimation printer, and the like, Erasing can be earried out by
heating to the decolorizing temperature range by means of a heat roller, a
heat ptamp, 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 erasig
unit for erasing the image, and iit) an image displaying-erasing unit for
displaying end erasing the image.

15 Examples of the image displaying unit include » thermal head, a
laser system, and the like; while axamples 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 eard under the present

mmvention is o be described more in detail hereinafter based on examples.
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(branded as LR603 made by M tsubishi Rayon Co., LtdJ 4) Methyl ethyl ketone
70 parts The above conpositions were pul verized and di spersed by neans of
a ball mll into particles having an average particle dianeter of about

Im 15 5) 2-anilino-3-nethyl-6dibutyl amno fluoran 1 part 6) |socyanate
(branded as CORONATE HL made by NI PPON PCOLYURETHANE | NDUSTRY CO., LTD) 2
parts The above conpositions were put into a dispersing solution in which

devel opi ng a@hainfsmatiby esdorditgadiepldyERakhse dndéiofHep¥Bsk Y inde il jsCi ent
stirring, 20 to thereby prepare a recording |ayer coating solution. 90

Then, the f ' ating.sol uti for . formng the protective |layer was
pr epar ed. Tﬁ%$§%%?%}%%%ﬁ%$Po§E%£%§BBWwW 8%t hus forned reversible
t hernosensitjve recording |ayer, formng thickness of 2 m Then, an

ul traviol et gﬁvﬂudeﬂbitions: 120 Wecmx 10 mMmn) was irradiated 5 for
setting. Then, aging was carried out at 60C for 16 hours, to thereby form

the protectixerdayBirrisfhietRe above steps, an over sheet was thus prepared
having sequential |ayers of the support, the barrier layer, the reversible

Soruti on Yor 1 or mivageBpaaee! Feerdgas B POR R GHY Seedo bubetasttativi of
setting resin 15 parts
Plastics, Inc.) made of an amerphous aromatie polyester rosin and having
thickness of 100 um was preparad,
Then, a barrier layer was formed in the following steps: i) preparing a
drawing PET film (branded as DIAFOIL K233EF made by Mitsubighi
10  Polyester film Japan) having thickness of 4.5 jun, ii) coating one face of the
drawing PET flm with a two-solution adhesive solution (namely, containing
a urethane resin and an isocyanate crosslinking agent), iii} drying, iv)
forming en adhesive layer having thickness of 1 pm, v) overlapping the
drawing PET film (thickness of 4.5 pm) on the sheet made of the amorphous
15 aromatbic palyester resin, to be followed by dry laminating, vi) aging the thus
obtained sheet for 24 houra at an atmospheric temperature of 40°C, and vii)
forming the barrier layer on the support.
<< Form reversible recording layer >>
The following dispersing sclution was prepared for forming the

20  revergsible thermosensitive recording Iayer. The dispersing solution as a

coating solution was applied on the barrier layer {the drawing PET film)

89



(branded as C7-157 made by Dai ni ppon I nk and Chem cals Incorporated) 2)
Filler (branded as P527 nmade by M ZUSAVWA | NDUSTRI AL 15 CHEM CALS. LTD.) 5
parts 3) Ethyl acetate 85 parts The above conpositions were sufficiently
di ssol ved-stirred, to thereby prepare the coating solution for formng the
protective layer. As the reversible recording property in the prescription
structure, the 20 erasable Iimt tenperature is 170C. (Exanple 2) 91 In

the prepar atw#h OfireMar0keh wihafied 4tB0°EXBAB einhidd S THek EMirkSe wa@! i ed out,
except that the barrier |ayer was changed as foll ows= A sheet nade of an

anor phous aronati.c_po r o,8sin (branded_as DI AFl X PG CH nade by

M t subi shi ﬂ??ﬁ&é‘?ﬂ#ﬁ@ﬁf&%%ﬁ’ﬁmﬁ?éﬁ%&ﬁ@ﬁi%m% Bas prepared.
Barrier layer: a drawing PET 51m (branded as | JAFO |, K230E made by

M t subi shi Rlleymetensitivd recomipeg)ayhahaviggtfocidarsnbl shdwerbd pas used for a
dry lam nating on the above anorphous aromatic pol yester resin sheet.

(Exanpl e 3) (HisdelsiuRSoRlRRADALRRsiRle &egxgeyﬁﬁie{kayerragﬁva@gﬁgﬁp' e | was

| i kewi se carried out, except that the rrier nged as
Fol I ows: 5 1) Doveloping egent having the following structural formula 4 parts
HDON HC O—{CHz)s—NHCONH—{CH,);7CH;
%) Dialkyl carbamide (branded as Hakreen SB made by Nihon Kasei
CoO., LTD)
1 part
10 58 Acrylic polyol 50% eolution O parts
(branded as LR503 made by Mitsubishi Rayon Co., Ltd.)
4 Methyl ethyl ketone TD parts
The above compesitions were pulverized and dispersed by means of a
ball mill inte particles having an average particle diameter of about 1 pm.
15 B) 2-anilino-3-methyl-6-dibutyl amine flucran 1 part

6} Isccyanate {branded as CORONATE HL made by NIFPON

POLYTURETHANE INDUSTRY CO., LTDh,) 2 parts
The above compositions were put into a dispersing solution in which

developing agent 18 pulverized and dispersed, followed by a sufficient stirring,

20  to thereby prepare a recording layer coating solution.

20



A sheet nmade of an anorphous aromatic polyester resin (branded as Dl AFI X
PG CH made by Mtsubishi Plastics, Inc.) having thickness of 100 pm was
prepared. Barrier layer: a drawing PET film (branded as DI AFO L 15 KC230. 8E
made by M tsubishi Polyester film Japen) having thickness of 8 p.mwas
used for a dry lam nating on the above anorphous aromatic polyester resin
sheet. (Exanple 4) For preparing the over sheet, an anorphous aromatic

pol yester resin 2f@efi/@Rtfollwmpdotdtias stuioh Yo brfihy MRISrBeVe ISy Shi

Plastics, Inc.) having thickness of 100 pmwas prepared. On a surface of
the thus prepared 92 hous._ar I ¢ pol yest.er resin sheet, the

fol | owi ng coatl %@pgjc'ﬁtﬁti @8&“%%5??%&%%59&“ R}a&sﬂ‘&f}g?% by means of a
bar coater. Then, the exanple 1 was |ikew se carried out, except that an

ul travi ol et rer@@ihM fhermobensibive recvadinglayol formdng thickmwdstiofig pand that the 5
barrier layer had thickness of 2 m (Coating solution for barrier layer) *

Ut I ol et t. {14064 | I FCTeTod . el aght t
ravi ol et 1y SRtitrAgidl@Sh Y Toonditdtz: h?ﬁ‘;ﬂ%&ﬁ:ﬂ @@éﬁ%&{ﬁm igght parts

(branded as KAYARAD D- 310 nmde by N PPON YAK oto
pol ymeri zation starti agent : )
5 formetting. n, aging was carried out at 60°C for 16 hours, to thereby
form tha pratective layer.

With the above steps, an over sheet was thus prepared having
sequentiel layers of the support, the barrier layer, the reversible
thermosensitive recording layer, and the protective layer.

10 {Conting solution for forming protective layer)
1) Urethane acrylate ultraviclet setting resin 15 parts

(branded as C7-157 made hy Dainippon Ink end Chemicalz
Incorporated)

2) Filler (branded as P527 made by MIZIJSAWA INDUSTRIAL
15 CHEMICALS, LTD. 5 parts
3) Ethyl acetate 85 parts

The above compositions were sufficiently dissolved-stirred, to
thereby prepare the coating solution for forming the protective leyer.

As the reversible recording property in the preseription structure, the
20 erasable limit temperature is 170°C.

(Example 2}
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(branded as | RGACTI RE 184 nmade by Chi ba Speciality Chem cals) 3 weight
parts * Coating solvent: 2prupanol 60 weight parts 15 (Exanple 5) As a
peel abl e base material, a polyethylene terephthalate film (thickness of 38
pm was prepared which had been coated in advance with a silicone resin on
its surface. | b the above silicone-coated surface, an epoxy acryl ate
ultraviolet ray 20 setting resin was applied, followed by irradiating of

160 Wem of the Uhtheypiepaebtib@yf fHe dvdr BhaitD tefodatipnls 8ivdd Bkevide t heT €Y
forma protective |ayer 93 having thickness of 5 pm Then, the dispersing

solution for the,reyersihil erposensitive recordin ayer which sol ution
was used in %Eﬁlél%éifg?{rpqxge t@f&‘é p%[’pg%ré'}(ﬁf‘%erawa%ﬂ'fﬂf“ﬁﬁ‘g aﬁ%’ﬁ‘ﬁ%ﬁ‘prot ective |ayer
(nanely, a layered body of peelable base 5 material and protective |ayer),
then drying at 80@ sheet Bage ol an symaptouhammedip pulyeter6OEd iragdedywur s, to
thereby forma reversible thernosensitive recording |ayer having thickness
of 10 pm af tprAfFher ' ;.aM]' : ' I In-n sheet
(branded as DI AFI X QIP%HPCI%F[%E) e b%ma Eﬂgﬁﬁgﬁ'qgﬁggﬁ ,t nc%EI lJP%fejll\({;’illjng

t hi ckness of 100 pm th 0 recording_|layer's side of a |ayered body
(Consti & Bt od BV ATREpaERan PETHSE Iy draating PIRY Bioe (lxaniod ap B 4FOILN

reversi bl e thernosensitive recording |ayer
K230E made by Mitsubishi Polyester film Japan) having thickness of 6 pm

was used for a dry laminating on the above amerphaus aromatic polyester
resin sheet.
(Example 3)
10 In the preparetion of the over sheet, tho example 1 waa likowise
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 Mitsuhishi Plastics, Inc.) having thickness of 100
Hm 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 aromaiic
polyester resin sheet.
{(Example 4}
For preparing the over sheet, an amorphous aromatie polyester resin
20  sheet (branded as DIAFIX PG-CHI made by Mitsubishi Plasties, Inc.) having

thickness of 100 pm was prepared. On a surface of the thus prepared
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whi ch are thus obtained) was bonded (dry | am nating), by using 2-solution
adhesi ve (nanely, urethane resin and isocyanate crosslinking agent). After
formng the layer structure of the peel able base material, the 15
protective |ayer, the reversible thernosensitive recording |ayer, and the
support, the peel able base material was peeled, to thereby obtain the over
sheet. (Exanple 6) For preparing the over sheet, a support sheet (prototype
PETG PC 20 d8drphoundeomytidbolyudtos fsiRshedt] tisa following ddainp@olhtick@ess of
100 mwas prepared which sheet contained a polyner alloy resin made of an

anor phous 94 yuinriier Iaver was: ter re5|n and a pol ycarbonate
resin. Exceglathefor t]f1 Y ahove B re%gﬁl?ﬁ? E%ﬁ')(fg} ‘the exanpl e 1 was

| i kewi se carried out, to thereb prepare the over sheet. (Exanple 7) 5 For
preparing the ovelheRebe exampleavas 1fiestise ¢arripdonypaenitaPen (713) made by
M t subi shi Plastics, Inc. ) havi ng thi ckness of 100 m was prepared which

sheet cont auﬂ&dvﬂ:lﬂqllﬁﬂw,fcﬂi O oi/@Sh ) whiR H9a @it foR TRERROHR Bk YR 1 C
pol yester resin and a pol ycarbonate resin. Except for the above

preparatlon change t 1 was |ikew se carried out, to thereby 10
prepare the %I EW%EP H%hmﬁngg‘ﬁz‘““

(Coating solution for barrier layer)
* Ultraviclet ray seiting resin:
S-function acrylate monomer 50 weight parts
(branded as KAYARAD D-310 made by NIPPON KAYAKU CO.,
10 LTD)
* Photo polymerization starting agent:
(branded as IRGACURE 184 made by Chiba Speciality Chemicals)
3 weaight parts
* Coating solvent: 2-propanol b0 weight perts
15 {Example 5)
Ag a peelable base material, a polyethylene terephthalate film
(thickness of 38 um} was prepared which had been coated in advance with a
silicone resin on its surface.
T 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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(Exanple 8) The exanmple 1 was |ikew se carried out, except that the

devel oping agent of the dispersing solution for the reversible

t hernosensitive recording |ayer was changed to foll owi ng conpound, to

t hereby prepare an information 15 recording-displaying card. HO ,

NHCO- ( CH2) s- NHCO- (CH2) i 6CH3  (Conpar ati ve exanple 1) The exanple 1 was

| i kewi se carried out, except that the barrier |layer was changed as foll ows

in the prepahatih@fhiRkndédaafeves. sheet, to thereby 20 prepare the over sheet:
95 An anor phous aromatic polyester resin sheet (branded as DI AFl % PG CHI

made by M tsubi shim Pl astigs, |nc. avi t hi ckne f 100 mwas prepared.
Barrier |ayer.- alr&le‘avﬁjr?g‘ﬁﬁ%efmﬂgl "{]:H’Jaiﬁgélﬁe Heepn TSRS de by

M t subi shi Pol yester film Japan) having thickness of 12 pmwas 5 used for a
dry | a m natiegerddmg layer sihisteschwibem ivas siset Divliel eocapaply d sty appdiidrie ssheet .
(Conparative exanple 2) The exanple 1 was |ikew se carried out, except that

the barrier dayRE of WaSpioiaiifed m%@%&%:&@ﬁuﬂ#g AHIOBaQf the over

sheet, to thereby 10 prepare the over et” An ano us aromatic pol yester

resin sheet [Sbr anded .as DI AFI é . .
5 aterial and protective layer), then drying at 80°C for & minutes, and then

aging at 60°C for 24 hours, to thereby form a reversible thermosensitive
recording layer having thickness of 10 pm after the drying.
To an 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 bedy (constituted of the peelable hase
material, the protective layer, the reversible thermosensitive recording layer
which are thus obtained) was bonded {dry laminating), by uging 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 thermoseneitive recording layer, and the
support, the peelable base material was peeled, to thereby obtain the over
eheet.
(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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PGCH nmade by M tsubishi Plastics, Inc.) having thickness of 100 pm was
prepared- Barrier |layer= a drawing PET film (branded as DIAFO L Tl DOCE

made by M tsubishi Polyester film Japan) having thickness of 38 pmwas 15
used for a-dry lam nating on the above anorphous aromatic pol yester resin
sheet. (Conparative exanple 3) The exanple b was |ikew se carried out,
except for the following change, to thereby prepare the over sheet: 20 the

anor phous armaﬁmmﬁﬁlﬂmlpahwhd&aw ﬁﬂlﬂ hl]ﬁ@@ for¢he a2 PM was
changed to: 96 ------ ---- I rawi ng PET havi ng

hi ck f 4) Th | b ik
carried out, ﬁi’%%@%%ﬁ%?@%%f%% § T aclig Sﬁ%ﬂr?% JodERRe he over

sheet 5 the anorphous aronatic pol yester resin sheet haV| ng thi ckness of
100 gm was cprepgeithepvensheaty| chloride resin sheet having thickness of 100
pm (Conparative exanple 5) The exanple 1 was |ikew se carried out, except

for the fol | Galehle ¥P change, to thereby prepare the over sheet:

5 For preparing the over sheet, a support sheet {prototype PETG/PC
(7/3) made by Mitsubishi Plastics, Ine.) 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

10 prepare the over sheet.
(Example 8}
The example 1 was hikewise carried out, except that the developing
agent of the dispersing solution for the reversible thermosensitive recording
layer was changed to following compound, to thereby prepere an information

15 recording-displaying card.

HD—QNHGD—(CHZJE—NHGD—(GthEcHa

(Comparative example 1)
The example 1 was hkewise carried out, except that the barrier layer
was changed as [ollows in the preparation of the over sheet, to thereby

20  prepara the over sheet:
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t he anorphous aromatic pol yester resin sheet (branded as DI AFI X PG CII
made by M tsubishi Plastics, Inc.) having thickness of 100 pmwas changed
to: a direct layering of the reversible recording | ayer on the anorphous
15 aromati c pol yester resin sheet, without any intervention by a filmor a
barrier layer. In the applying of the reversible recordi.ng | ayer, the

anor phous aronati c polyester resin sheet was eroded and then dried. Soon
after the drying, Arhemorphous hemtntiepoleter ¥Bfn shaatShrthdd -Uon St f ace

t hereof 20 cPrepare information retarding displaying card" As an outer

Plastics, Inc.) having thi ckness of 100 m vvas prepar ed As a core sheet
an anor phousr'rﬁswést Sarrignlager: (@irewdog Bl thranel vy INAFOIE HYOM t subi shi
Plastics, Inc.) having thickness of 280 mwas prepared. 5 The above outer

| ayer sheet ,mha@hﬁhﬁv@m@aﬁ%me&tﬁmmaﬁm HAV g tH0GRES o O ,?i:ﬂg&' n the

exanpl es, the corrpar ative exanpl e 1, the corrpar at1ve exanpl e t he
conpar ati_ve ex nd t he tive nple 5 were cut into a size
of 800 x '36 g %‘%‘“&Eﬂﬁ op ﬁl Vg mﬂsﬁmﬂi@mﬁcpﬂweﬂ@m core
sheets were

sheel.

(Comparative example 2)
The example 1 was likewise carried out, except that the barrier iayer
was changed as follows in the preparation of the over sheat, to therehy
10 prepare the aver sheet:
An amorphous aromatic polyester resin sheet (branded as DIAFIX
FPG-CHI made by Mitsubishi Plastics, Ine.} having thickness of 100 M wWas
prepared. Barrier layer: a drawing PET Glm (branded as DIAFOIL T100E
made by Mitsubishi Polyester flm 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 b was Likewise carried ont, except for the following
cherge, to thereby prepare the over sheet:
20 the amorphous aromatie polyester resin sheet having thickness of

100 pm was changed to:
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10 overl apped on one outer |ayer sheet. Mreover, the over sheets prepared
in the exanples, the conparative exanple 1, the conparative exanple 2, the
conparative exanple 3 and the conparative exanple 5 were di sposed such

that the support of the over sheet was overl apped on the two sheets- Then,
the thus fornmed | ayers were interposed between chrom um pl ating pl ates not
15 to cause drift (or displacenent, shear, the like), followed by

heat i ng- pressi ng, e drawiiEPEMhaiihd thitlfiesk afe2suRy fusion. The heating
tenperature was 120C, and the pressing pressure was 16 kglcn2 (sheet face

pressure), qggF@EfﬁﬁiﬁﬁﬁﬁéﬁﬁF%bne was 10 mi nutes. The thus united sheet by

fusion was c subjected to a punching 20 into a card

configuration, to thereby prepare the information recording-displaying
rand. 98 Over sheEhe prespalekwiag likewisscamied out, exidps fohtheofobuwingt he over
sheet prepared in the exanple 4 was used for preparing the information

recor di ng- dickRhgy it éhérab pr?gﬁgmhetﬁ@.tslkgg core shoot was a vinyl chloride
sheet havi ng thickness of 280 pm 5 Evaluations of the over sheets and the

rosul 1. Sther eof B AR PHORR SHIBEHEDTSFHELFTE PR A ERPRer B ot hods
(1) Surface wavi ness
100 pm was changed to:
a vinyl chloride resin sheet having thickness of 100 pm.
(Comparative example 5)
The example 1 was likewise carried out, except for the following
10 changa, to thereby prepare the over sheet:
the amorphous aromatic polyester resm sheet (branded gs DIAFTX
PG-CHI made by Mitsubishi Plastics, Inc.) having thickness of 100 um was
chanpged to:
a direet layering of the reversible recording layer on the amorphous
15 aromefic polyester resin sheet, without any intervention by a film or a
barrier layer. In the applymg of the reversible recording layer, the
amorphous aromatic polyester resin sheet was eroded and then dried. Soon
after the drying, the over sheet was deformed, causing a rough surface
thereof

20 <<Prepare information recording-displaying card>:

As an outer layer sheet, an amorphous aromatic polyester resin sheet
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10 The surface wavi nesses (5.0 nmof length) of the over sheets prepared
in the exanpl es and the conparative exanples were neasured using a surface
roughness-configurati on neasuri ng apparatus (made by TOKYO SEINITSU) (2)
Stoi age elasticity E 15 The over sheets prepared in the exanples and the
conparative exanples were neasured using "ViscosityEl asticity
Spectroneter” made by |wanoto Sei sakusho by carrying out a tensile test

(tenper at ur e(bgasddd dDIAPTX PG-CHM M e by MiREbisk PBstits, Thedhapme of 1Hz, An
actual nunmber was used for calculating the storage elasticity F. 20 (3)

Measure erasjng. te ure of over sheet A heat sl ope tester HG 100 (nade
by TOvo Sei teigryab e ioh Gesh e re (A8 e dpre Shinets 77 BOTDBRAClYRRETe
tenperatures under a pressure of 1 IKgflcmfor 1 second. A printing inmge

reachi ng a steat dreudefasDIAFRGEG-Biikmdde by MitsubishitBlepdcsaincle of a

coloring density of "less than or equal to texture density + 0.02" was

defined as h8aLHiRGhd=EBPSSRLIN & %}ec;\_/easure rewiteability A card
printer 828000 (%ade by Kyush&ﬂlva?%agé?i ta) was used. Printing conditions:

0.75 mJ. Heater bﬂ% tﬁggeratugg; 140C. A thermal _head was used for
printingf the i NPBARAYS GHeF LSF ahers thesthoxg rorg sheets andghe qRieBpar ed. Then,
the thus printed section was heated by neans of a heater

eheets obtained in the examples, the comparative example 1, the

comparative example 2, the comparative example 3 and the comparative
example 5 were cut into a size of 300 mm x 300 mm.
As is seen in FIG. 14 and FIG. 1B, two of the core sheets wers
10  overlapped on one outer layer sheet. Moreover, the over sheets prepared in
the examples, the compuarative example 1, the comparative example 2, the
comparative example 3 and the comparative example 5 were disposed such
that the support of the aover sheet was overlapped on the two sheets. Then,
the thus formed layers were interposed between chromium plating plates not
15  toeause drift (or displacement, 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
16 kgfem? (sheet face pressure), and the pressing time wes 10 minutes. The
thus united sheet by fusion was cooled, taken out, subjected to a punching
20  into a card configuration, to thereby prepare the information

recording-displaying eard,
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10 bar for erasing the print section. A print erasing section was visually
checked based on the following criteria: Criterion 1= No visible erasing
remmant checked is defined as .good." Criterion 2: Visible erasing remant
checked is defined as "air." 15 Criterion 3: Cbvious erasing remant
checked is defined as "not acceptable.” (5) Measure enbossability The thus
formed card was enbossed by using a HAND EMBOSSER JI AEN NE- 1000 (rade by
Nl HON JI KEN). The thus enbossed card was 20 checked for warp. Criterion=
Warp nmore than 2.5 nmwas defined as not 100 acceptable.” The enbossing

was carried out in a thod s [ dinJIS X6301 and JIS 6302. The
card's warp was ng}&?ﬁggﬁeqﬂfeagﬁiéﬂﬁ& egxaEPiedd in JIS X6301 5 and JI'S

6306. The external view of the enboss was eval uated by visually checking
for a crack of .t h&iky ehe slwee] tlerovar phaitiprgpafedtinehovRampietiwas@sed eri on 1=
Over sheet having no crack or peeling is defined as "acceptable "

Criterion 2: fu%%pﬁ%efheqﬂ&r%%%gnﬁﬁnélgﬂpm%ggﬂf%gme% l:hato the core
sheet was a vinyl chloride sheet having thickness of 280 pm.

5 Evaluationa of the ovor sheets and the information
racording-displeying cards thus prepared were carried out, the results
thereof being shown in the following table 1.

Evaluation method:
(1) Surface waviness

10 The surface wavinesses (5.0 mm of lengtlD of the aver sheets
propared inh the examples and the comparative examples were measured
ugsing a surface roughness-conliguration mensuring apparatus {(made by
TOKYO SEIMITSL).

(2) Storage elasticity E’

15 The over sheets prepared 1o the examples and the comparative
examples were measured using “Viscosity-Elasticity Spectrometer” made by
Twamoto Seisakusho by carrying out a tensile test {temperature distribution
of dynamic viscosity) at a frequency of 1 Hz, An actual number was used for
calenlating the storage elasticity E'.

20 (3) Measure eTasmg temperature of over sheet

A heat slope tester HG-100 (made by TOYD SEIKI KOGYO CO.,
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10 acceptable.” (6) Environnental property The thus prepared information
recordi ng-di splaying card was subjected to a burning, so as to check for
dioxin Criterion 1. No dioxin is caused is defined es "acceptable.” 15
Criterion 2. Dioxin is caused is defined as "not acceptable” 101 4 a Ap s
?mS~S Y.w ax~7. ~"~m~mm4 gaga~ti ~~g ga~~6dd~C2 ~"
m88aal8~rngz7. ac_ $B'v-9ya"e-r- NeRvmvw,yO'~H
N cf e3 ed HIDNwasused. cConditiogses Kstevite Gambbredturdd indeWalprésdurb- - rry
tlh .6 .- mSIdmGe .6 [y VOO
of 1 Kgffem for 1 second, A printing image reaching a saturated density was
eresed. Herein, a temperaeture of a coloring density of “less than or equal to
texture density + 0.02" was defined as an ernsing temperature,
5 (4 Meeasure rewriteability
A card printer R28000 {made by Kyushu Matsushita} was used.
Printing conditione: 0.75 mJ. 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 menns of a heater
10  bar for erasing the print section. A print erasing section was visually checked
based on the following criteria:
Cnterion 1  No visible erasing remnant checked is defined as
“eood.”
Criterion 2:  Vigible erasing remnant checked is defined ps “fair.”
i5 Criterion 3  Obvious erasing remnant checked is defined as "not
acceptable.”
(B} Measure embossability
The thus formed card was embossed by using a HAND EMBOSSER
JIKEN NE-1000 {made by NIHON JIKEN). The thus emboased card was

20  checked for warp.

Criterion: Warp more than 2.5 mm was defined as “not
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T+$.2tcrK d.20 mvH-n[Qm-~$$~e pdoeyeaoaalpo NM
YX ,(XxxxXxXxxXx~[Y Npv -1t NGmaamwnl 9 ro g gg 99 ~ qqqq ~j
WNN'~"  wwwwP. P'SW FLAegggoeHHgvVv-Hg F333 ~0a
sa co0OaNP VwWWP. MNUN waamtiHywy nr n a aammmns

W Raaa Ras RRAs evident fromthe detailed and specific description
above, the information recording-displaying card and the over sheet under
t he present ac¢sepeilile.bn can be easily enbossed, and are excellent in card's

machi nability
The embossing was carried out in & methed specified in JIS X6301
and JIS 6302.
The card'’s warp was measured in 2 method specified in JIS X6301
5 and JIS 6306. The external view of the emboss was svaluated 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 erack or peeling defined as “not
10  acceptable.”
(6} Environmental property
The thus prepared information recording-displaying card was
subjected to a burning, so as to check for dioxin.

Criterion 1:  No diexin is caused is defined as "acceptable ”

15 Criterior 2:  Doxin is cansed is defined as “not acceptabie.”
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(by handing to a thick base material of a reversible thernosensitive 5

recording nediun) and in erase ability.
recordi ng-di splaying card and the over sheet under the present
are easy to scrap and di spose,
Mor eover, t
i

1

can form
i mparting

provi de an i
for manuf act

i nventi on.
conpri si ng:
wherein the

pol yester rg
on the supq

di sposed on
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[Table 4]
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| ayer conprises: an el ectron-donating col oring conpound, and 15 an

el ectron-accepti ng conpound, wherein the reversible thernosensitive
recording layer is capable of formng a coloring state and a decol ori zi ng
state, with a difference in at least one of the follow ng: a heating
tenperature, and 20 a cooling rate after a heating, and wherein the over
sheet is enbossable in an upper portion thereof, 104 functions as an i mge

di splayi ng secti opg e%iﬂienﬂﬁﬁﬁtﬁé"&etﬁﬂb& Qﬂﬂ@ﬁecﬁﬁaﬂbédrﬂmn(f&we GgRdi tion (B)
and condltlon (O: r 104a condition e over sheet s upper linmt

temperature for eraSIn 3 ver, sheet' ature of a storage
elasticity g%‘)dlnﬂf’%@faé’g‘?ﬁiﬁ“ﬁ o¥e*x B]Fﬁ"e(‘j Ethejpregent; f 5ce
wavi ness WCM and 5 condltlon (0) 1.0 E + 02 Pa 5 (the storage elasticity
E of the rievemisoroten bdexnlysonisissed; andwre exbebint dh cARDGabhibaBiliy + 07 Pa.
2. The information recording-displaying card according to claim1l, wherein
the tenper atyy §ofRfingh6 athARehARaf bE ¥ rdverdibf thetm3Bnefifre?! the
5 recording medium) and in erasenbility. In addition, the information

recording-displaying cerd and the over sheat under the present invention are

easy to scrap and dispose, causing no environmental pollution, Moreaver,

the method of forming the information recording-displaying card can form

the image recording-displaying card under the present invention imparting

10  thereto good quality.
Morepver, the present invention can provide en image processing

method and an image processor which are proper for manufacturing the

imege recording-displaying card under the present invention.
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10 over sheet is less than 140C. 3. The information recordi ng-édisplaying
card according to any one of claiml1l to claim?2, wherein the over sheet is
bonded to substantially an entire face of the core sheet. 15 4. The

i nformation recording-di splaying card according to any one of claim1l to
claim 3, wherein the support is one of the follow ng: an anorphous

pol yester resin, and a polyner all oy which conprises an anorphous pol yester
resin and a 20 polycarbonateresin. XIaRIsThe information
recordi ng-di spl ayi ng card according to any one of claim 1 to claim4 ,
wherein the barrier layer is formed by banding a resin film 5 6_ The

i nformation recordi ng-di splaying card according to claimb5, wherein the
resin filmof the barrier layer has a thickness of 8 pmor less. 7. The

i nf or mat i on Y.ecor dinngfedivsysicaysenording-displaoone rangl, tomprginghe of claim t 10 5
to claim6, wherein the resin filmof the barrier layer is a polyester film
subjected to a cryshad dHeet;Nghd reatment. 8. The information

recor di ng- dlsplaylng card accordlng to any one of claim1 to claimé4,

wher ei n the barrier as n conponent
an mre aeheetggﬁﬁef to the core sheel: P

wherein the over sheet comprises:
a support which comprises an amorphous polyester resin,
a barrier layer having a thickness of 0.1-10 pm disposed on
the support, and
10 a reversible thermosensifive recording layer dispozed on the
barrier layer,
wherein the reverzible thermosensitive recording
layer comprises:
an electron-donating coloring campound, and
15 - an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capahble of
forming a coloring atate and a decolonzing state, with a diffarence in at least
one af the following:
a heating temperaturs, and
20 a coaling rate after a heating, and

wherein the over sheet is embossable in an upper portion thereof,
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15 thereof, a resin which is capable of at |east one of the follow ng-.
being soluble in at |east one of an al cohol solvent and water, and being
di spersed in at | east one of the al cohol solvent and the water. 9. The

i nformation recordi ng-di splaying card according to any one of claim 20 106
1 toclaim8, wherein the electron-donating coloring conpound is a | euco
dye. 10. The information recording displaying card according to any one of

claim 1 to mhéidhs%s Mﬁﬁ@%@dﬁb&yﬂhﬁ@é&ﬂﬂﬁsﬁfﬂﬁi&mm&@ dond@idienol
containing 5 a straight ai n hydrocarbon. 11. The information recording

di spl ayi ng d accordi t,0 any,one,of claim 1 to claim 10, wherein the
core sheet gg%ﬂ?FééEmg%B%@5§F“§¥‘ﬁb bplastic resin sheet having a
thickness in a range from0.05 mMmto 5.00 mMm r 10 12. The information
recordi ng displaying card according to claim11l, wherein the core sheet is
made of a materiel which is substantially conmmon to a material for the
support constituting the over sheet 15 13. The information
recordi ng-di spl ayi ng card according to any one of claim 1 to claim12,
wherein the information recording-displaying card conprises an information
storing section. 14. The information recording-displaying card according to
claim13,

104=
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20 wherein the information storing section is one of the follow ng=:a - -
section which conprises a magnetic material as a main material, and 107 an
| C chip. 15. The information recordi ng-displaying card according to claim
18, wherein the core sheet conprises a plurality of thernoplastic resin
sheets 5 between which an IC chip is enbedded, to thereby formthe
information storing section. 16. The information recording-displaying card
according to claim13, wherein the over sheet has the information storing

section whi Chnaonis (£eS, as (R drelBhibtURIpPEF Rlnit S5O ure For BGEE]

[ C
material. 17. The information reeordi ngdi Splayi ng card accordi ng F% any one
of claim | | aijn 16, erein the information recgording-displaying card
nas a mark  FOCEQUHPYRTAORTs CATSEEIMNE of 8 5torage SHEHFAY B e FohoB)
recordi ng-di spl ayi ng card according to claim19, wherein the mark formnmed
t hrough the Babhossing is disposed on the over sheet. 19. A nethod of
manuf acturing an information recordi ng-di splaying card, 20 conprising:

heat | ng- pr esgidtkich @9 ©_Sheetiodi ofibaB¥Ph «SHER wibinal Wi gna 108

tenperature or less of an el ectron-accepting conpoun eby bond the

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 te any one of
claim 1 to cleim 2, wherein the over sheet is bonded to substantially an
entire faca of the core sheet.
13

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 atloy which cormprises an amorphous palyester resin and a

20 polycarbonate resin.
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over sheet with the core sheet, wherein the over sheet conprises: a support
whi ch conprises an anorphous polyester resin, and 5 a reversible

t hernosensitive recording | ayer disposed on the support, wherein the
reversi ble thernosensitive recording |ayer conprises: an el ectron-donating
col oring compound, and 10 the el ectron-accepti ng conpound, wherein the
reversi bl e thernosensitive recording |layer is capable of formng a
coloring state and a do colorizing state, with a difference in at |east

one of the followng: a heating tenperature, and 15 a cooling rate after a
heating, and wherein the over sheet is enbossable in an upper portion
thereof, functions as an imge displaying section, and neets the follow ng
condition (A), condition (B) and condition (Co: condition (A) (the over

sheet's upper_Linm} tepperature fqr erasjng- 20_30C) a (the over sheet's
tenperature oF a%ﬂr‘%ﬁ’g"@@&rﬁﬁqr Ei.a@'“E card @ecqrdyng tocaghgens HFlam 10

pmor |ess of a surface wavi ness WCM and 109 r
1 to ¢laim 4 , wherein the barrier layer is formed by bending a resin Glm.

6. The information recording-displayimg card according to claim 5,

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

7. The mformation recording-displaying card according to any one of claim
10 Sioclanm 6, wherein the resin film of the barrier layer is a polyestar flm

subjected to a crystallizing troatment.

B. The infornation recording-displaying card according to any one af
claim 1 to claim 4, wherein the barrier layer comprises, as a main component
15  thereol, & resin which is capable of at least one of the following:
being scluble in at least one of an alcohol solvent and water, and

being dispersed in at least one of the alcohal solvent and the water

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

20
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condition (C) 1.0 E+ 02 Pa 5 (the storage elasticity E of the reversible
t hernosensitive over sheet at 180C) 5 5.0 E + 07 Pa_ 20. The nethod of
manuf acturing the information recording-displaying 5 card according to
claim19, wherein the heatingpressing is carried out at 150C or |ess, for
bondi ng the over sheet with the core sheet 21. An over sheet, conprising= a
support which conprises an anorphous polyester resin; and r 10 a
reversi bl e thernosensitive recording | ayer disposed on the support,

wher ei n t he rlkicedsiobl 8, wheraim tkngleciryn-doneingicolgringycompovodps & dawe dyn.

el ectron-donating col oring conpound, and an el ectron accepting conpound,
15 wherein the reversible thernposensitive recording |ayer is capabl e of
forming a coloring state and a decolorizing state, with a difference in at
| east one of the followi ng EL heating tenperature, and a cooling rate
after a heati¥y, dibg inbrmasoniracordngdeplayieptaridaceordingtognyeeneplglnigpper
portion thereof, functions as an imge displaying section, and neets the

fol lowi ng copgi bifR ©Plvherdihhs At ion ok fin ABSnFARH &l LPhdr6) containing

5 a straight chain hydrocarbon.

11. The inlormation recording-displaying card according o any one of ¢cleim
1toclaim 10, wherein the core sheet comprises at least a thermoplastic resin
shect having a thicknessa in a range fom (.05 mm to 5.00 mm.

i0

12. ‘The information recordinpg-displaying card according to claim 11,

wherein the core sheet is made of & materiel which 15 substantially common to a

material for the support constituting the over sheet.

15 18. The information recording-displaying card according to any one of claim
ltoclaim 12, wherein the information recording-displaying card compriges an

information storing section.

14.  The information recording-displaying ¢ard according to claim 13,
20  wherein the information storing section is one of the following:

a section which comprises a magnetic material as A main material, and
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condition (A) (the over sheet's upper Iimt tenperature for erasing - 300
> (the over sheet's tenperature of s 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 s (the storage elasticity E of the reversible
t hernosensitive over sheet at 180'0s 5.0 |! + 07 Pa. 22- An inmage
processi ng net hod, conprising-' heating a surface of an inmage displ aying
section of an information r 10 recordi ng-di splaying card; and carrying out
thereby at |e sat 88¥& Pt he fol | owi ng: displaying an i mage, and erasing
the i mage, wherein the information recordiug-diaplaying card, conprises:
15 a core sheet; an over sheet bonded to the core sheet, wherein the over
sheet conprises: a support which conprises an anor phous pol yester resin,
and a reversible therposensitive recordjng |ayer disposed on the 20
support, wherldin {lhe ipfarmadion recondingidisglaying cardaseqrdinabp dlayer 18111
conpri ses=

wherein the core sheet comprises a plurality of thermoplastic resin sheats

S  between which an IC chip i3 embedded, to thereby lorm the information storing

soction.

16. The information recording-displaying card according te claim 13,
wherain the over sheet has the information storing section which comprises, as

10 @ main material thersfor, a magnetic material.

17. The information recording-displaying card according to any one of elaim
1toclaim 16, wherein the information relcnrdiug-disl:nlﬂymg card has a mark
formed through an embossing,

15
18. The information recording-displaying card according to claim 19,

wherein the mark formed through the embossing is disposed on the over sheet.

19. A method of manufacturing an information recording-displaying card,
20 comprising-

heating-pressing a core sheet and an over sheet at a melting

108
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an el ectron-donating col oring conpound, and an el ectron-accepting
conpound, wherein the reversible thernosensitive recording |ayer is capable
of 5 formng a coloring state and a decolorizing state, with a difference
in at least one of the following: a heating tenperature, and a cooling
rate after a heating, and wherein the over sheet is enbossable in an upper
portion thereof, 7 10 functions as an inmage displ ayi ng section and neets
t he follomﬁn% condi ti on (A, ﬁ&ndltlon (B) and condltlonéh condltlon
(A) (the ovelemparature oglgssof ppglctransacceRitng somppurd.deithreby ooy the ( he
over sheet's tenperature of a storage elasticity V1.0 E + 08) Pa) ,

condi tion ( BvetQhBeO#ithahs cofe shest)r f ace wavi ness WCM and 15 condition (C)
1.0 E+ 02 Pa S (the storage elasticity E of the reversible

t her nosensitive over she 6&80[[3 5 5.0 E.+ 07 Pa. 23. The image
processi ng met hod accorEIr ﬁ’&"ﬁ‘ TP Eﬁtwﬁ‘n a thermal head is used
for the displaying of the imge. 20 24. The i mage processing nethod

according to claim 22, xbepsirdwhish &mpricckla dhergilushRbehstdedin aham C
heater is used for the erasing of the Inmage.
5 a reveraible thermosensitive recording laver disposed on the
suppars,
whersin the reversible thermosensitive recording layer
COmprises:
an electron-donating coloring compound, and
10 the alectron-accepting compound,
wherein the reversible thermoesensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one af the following:
a heating temmperature, and
15 a cooling rate after a heating, and
wherein the over sheet is embossable in an upper portion thereof,
functions as an image displaying section, and meets the following condition {4),
condition (B} and condition (C}:
condition (A) {the over sheet's upper limit temperature for crasing —

20 30°C) > (the over sheet's temperature of a storage elasticity ' (1.0 E + 08) Pa),

condition (B) 10 pm or [ess of a surface waviness WCM, and
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25. The inmage processing nethod according to any one of claim22 to claim
24, wherein 5 the thermal head is used for the displaying and the erasing
of the image, and an over witing is carried out by the erasing of the

i mmge and a displaying of a newinmage. | 113

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

thermosensitive over shect at 190°C) < 5.0 E + 07 Pa.

20. The method of manufacturing the information recording-displaying
5 card according to claim 19, wherein the heating-pressing is carried out at

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

21. An over sheel, comprizing:
g support which comprises an amorphous polyester resin: and
10 a reversible thermosensitive recording layer disposed on the support,

wherein the reversible thermosensitive recording layer

COMPTIHES:
an electron-donating coloring compound, and
an electron-accepting compound,
15 wherein the reversible thermosensitive recording layer 15 capable ol

forming a coloring state and a decolorizing state, with a difference in at least
one of the following-
e heating temperature, and
a cooling rate after a heating, and
20 wherein the over sheet is embozsable in an upper portion therecf,

Functions as an image displaying section, and meets the following condition (a),

110



10

15

20

condition (B) and condition (C):

condition (A) (the over sheet's upper limit temperature for crasing —
30°C) > (the over sheet’s temperature of a storage elasticity B (1.0 E + 08) Pa),
condition (B) 10 um or less of a surlace waviness WCM, and

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

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

22, An imege processmpg method, comprising-
heating a surface of an image displaying section of an information
recording-displaying card; and
carrying out thereby at least one of the following:
displaying an image, and
erasing the mmage,
wherein the mformation recording-displaying card, comprises:
a core sheast;
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 dispazed on the
support,

wherein the reversible thermosensitive recording layer
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15

20

COMpTIses:
an electron-denating coloring compound, and
an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one of the Iollowing:
a heating temperature, and
a cooling rate after a heating, and
wherein the over shest is embessable 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 sheel's upper limit temperature for erasing —

30°C) > (the over sheet's temperature of a storage elasticity E' (1.0 E + 08) Paj,

" condition {B) 10 um or loss of a surface waviness WCM, and

condition {C) 1.0 E + (2 Pa = (the storage elasticity E of the reversible

thermosensitive over sheet at 180°C} £ 5.0 E + 07 Pa.

238. The image processing method according to claim 22, wherein a

thermal head is used {or the displaying of the image.

24. The image processing method according to claim 22, wherein one of a
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thermal head and a ceramic heater is used for the erasing of the Image.

95.  The image processing method according to any one of claim 22 to
claim 24, whezein
the thermal head is used for the displaying and the erasing of the image,
and
an over writing is carried out by the erasing of the image and a

displaying of a new 1mage.
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