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-------- --- DESCRI PTI ON | NFORMATI ON RECORDI NG DI SPLAYI NG CARD, | MAGE
PROCESSING METHOD USI NG SAME, AND | MAGE PROCESSOR 5 TECHNI CAL FI ELD The
present invention relates to an information recording-displaying card
capabl e of displaying visibly and rewiting information by heating, an
over sheet used for the information recording-displaying card, an inmage 10
processi ng net hod, an imge processor, and a nethod of nanufacturing the
i nformati on recording displaying ND ART | nformation recording
card such as a nenbership card, afﬁﬁﬁ?qégﬁgEEECU15 credit card, a cash card,
an IC card and the like partly has an information storing section such as
a magnetic tape, an IC chip and the like. This information storing section
can record an individual secret information, especially such as noney and

the like. Due toINFORMAPROATRRCORIINGIMSHLAAN: Culith AIRGE | O
recording card is widespread in many countries 20 in nodern society. The

- acorded | nf of e By Gt PisrRh Rt ARulMackbRasRdsor .

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

information recording-displaying card.

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

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

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

information etoring sectton can record an individuel secret information,

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

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

rewriling of the recorded information with a special pnit, although leaving a
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shortcom ng that the card owner cannot visually (directly) verify the
recorded i nformati on, On the other hand, devel oped and used recently in the
market is a rewitable card capable of carrying out a tenporary inage

e e e

form ng, and capable of erasing the image when the inmage is not necessary. 5

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

Some rewi vided with a fic.i.nforomtion storing :
functi on. fﬁe *5@[3%%&???3%%@%%%53@8%5? I} YEREY 6P gisplaying lo !
visually and rewi ting the information as an inmage can be expressed by
form ng t haetasdediplprmatianes: Bet ween an el ectron-donati ng conmpound
(so-called a | euco dye) and an aci d/ base conmpound, a coloring state and a
decol ori zi ng Stabﬁtﬁé%tl‘i&'l?dﬂd{‘ﬂwelﬁﬂém%%&éeﬂﬂ?fiﬁ%ﬁ@ﬁ%:k&%Qae of the
following: i) a heating tenperature, and i1) a coofing rate a Fér aheat | ng_
15 Herei nabove, .t.he el ectron-gdonating conpound has a |l actone ring inits

mol ecul ar  TEVTERRIP Setdhep CHENE HBt e SR P Yinagg femmipeaandr uct ur al 5

change attributable to a | actone ring opened by an el ectron di scharge,

whi | e  §he capahlé bhemsimniiclinthdeuricdn thisinffzeds devabapbdg: r BMH#6i Ng react nt.
For exanple, patent docunent 1 and patent docunent 2 disclose a rewitable

that o rosrii D BN ReRrit Rl LTS R Bl ot iy el s e
support. Herein, 2
information en its surface and ean rewrite the information. Some
rewritable cards are provided with a magnetic information storing function.
The above function of the rewriteble card, namely, displaying

10  visually and rewriting the informatien as an image ean be expressed by
forming the following states: Between an electron-donating componnd
(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 ii) a cooling rate after a heating.

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

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

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

med, -
i



a resin base material for the reversible thernosensitive recording |ayer '
contains, as nmain materials thereof, the electron-donating conpound - and
t he devel opi ng-reduci ng reagent which are descri bed above. More '
specifically, the above reversible thermasensitive recording material uses

a 5 difference in reaction rate between the acid and the base, to thereby
repeat the col oritrgin basd miterigbfralthe irevergthle Batrenizeskitvaeatordimnd pat ent .
docunent 4 disclose a reversible thermasensitive recording material having |
a resin baggyd@daglihi | Ritkials) ?ré n iiﬁ)n n !
el ectron- a?gﬁépti néél?g’n%%hgﬂ ﬁiaw ng]!ﬂa{;]1 or?g'- C aeliiéné@TglgnI%E gS}PgJLPpuuanél a

devel opi ng agent., The devel opi ng agent with the |ong-chain alkyl structure
has a coheﬁ”&é*ﬂ&npﬁt%ﬂw&ﬂ%WWdﬁéﬂ@Ed ahoveellorat ed fromt he

| euco dye, thus repeating the colorings and decolorizings. Since

suf fi ci ent lspecifiopléy) thé hbovd @ieidiflc CREMEMnRNNe BNl NaReiff useld t he
i nformati on recordi ng card descri bed above, the reversible thermasensitive

recordi Bg Lal . havi the fuynctions of, displayin i syally and

oo 11 By Rl n xR SatPEbh BB aPla fpd et o shotirebediar d i s
devel oped and recently begins to be used in the nmarket as has a first
function (4be arlorimagenditbpdasalerizinget i on) of di splaying visually and
rewiting 20 informati on and a second function (as an information storing

section) of  recpafinfdoditler M hi paferdtMfock H-AF TRl ddke A;fgﬁgigsg@fet er, the

above card is to be referred to as "information recor I"Spl ayi ng

card." - . . .
thermosensitive recording material having a resin base material containing

R T PRI P

i) a leuco dye and ii} an electron-accepting compound having a long-chain
16 alkyl group as a developing agent. The developing agent with the
long-chain elkyl structure has a cohesive force, and contacts the leuco dye or
iz separated from the leuco dye, thus repeating the colorings and
decolorizings.
Since sufficiently compensating for the conventional shortcoming of
15  the information recording card described above, the reversible
thermosensitive recording material having the functions of displaying
visually and rewriting the information attracts attention. With this, such a
card is developed and recently begins to be used in the market as hag a first
function {ge an image displaying section) of displaying visually and rewribing
20  information and a second function (as an information storing section) of
recording and rewriting the information. Hereinafter, the above card is to

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

3
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3 The above information recording-di splaying card, basically, uses i) an
over sheet such as a reversible thernosensitive recording material in which
at | east a reversible thernos enedtive recording |ayer 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 recordi ng-displ ayi ng
card can be fornmed by overl apping the over sheet's support side with the

core sheet, fol e on. bond and t he | The
i mage displaying&$Unc?H%ﬁﬁ%%H§%§£a ove *ﬁﬂ@ﬁﬁ?ﬁdﬁ“ nﬁmﬁﬂ£%?aylng

card is carried outu#% the over sheet. On the other 10 hand, the inage
storing fuver sheesfs éﬁmvgﬂlbl#éhmmﬂﬁnsltBEwmrdgagjma}bbnﬂmwhmhd may
vary with types of the card. Mre speC|f| caI | y about this: The information

storing fungilefn dnevarsiBe BRérmoseBitAe rako r f BOAS I?h&égﬁﬁ?°%n be

carried out by the over sheet or the coreshee or'mati on

storing functl n b chip, .15 anten a c0|I a rragnetlc stripe and the
like is, ﬂe??ﬁ{' HF F‘If“%‘:ttl?ﬂﬁ% e@myentigeal infyrmatiost or mat i on

recordi ng di spI aying cards are thin and others are thick. Since the over

sheet i3 therordirgecardi ckheabowd inffdrenatidroraraidiap-disRaAnhgidasd daspkayi ng card
is ordinarily dependent on the thickness of the 20 core sheet. The

| nformat Oforkft b PbRdAlriRk Btd HhriBlodid SGEUH Kab SABT IS Eort 208,

followed by a thermo-compression bonding and the like,
The image displaying function of the shove information

recording-displaying card is carried out by the over sheet. On the other

1¢  hand, the image storing functon of the above information
recording-displaying card may vary with types of the card. More
specifically about this: The informetion storing function by a magnetic
malterial such as a magnetic tape can be carried out by the over sheet or the
core sheet, However, the informetion storing fanction by an IC chip,

15 eantenna ecil, 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 eard is ordinarily dependent on the thickness of the

20  eore sheet,

The informetion recording-displaying card recently beginning to he
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4 used in the market is nmade of a conbination of the followng i) and ii):
1) a reversible thernpbsensitive over sheet using, as a support, a

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

I hyl ; e fd - f £+, th
Chett 1 s Regh P ERCEREELE mateldr e aniliaith o nd BRoBRPR a0 1o

conposition (especially, constituting the reversible recording |layer) in a
sol vent . TREVersibly iBarmesensitive pyershy mge8s A supportas pelvsthydere sheet
material is excellent in physical property, mechanical property,

embossabi | iérephtialsh(PET)HIDS S&/IIDMW core anébttﬂmiﬁ%',hk&-a Tdie nifRerg) POl yvi nyl
e

chloride resin is also proper as the support of over sheet, so as to
obtain an | e eraseabi lity, i.n Vview o ressing, (o a 5 certain

extent, a Pgﬁgﬂﬁl TWQ@S%BWL FEFINHICh 28 CORYYEIEAL s aw ;
material, the above polyvinyl chloride may, from some viewpoints, cause a :

hydr ogeh chiiny chlsrigesandoien] acreteteconpalgearbbantey@bitgy used and then scrapped,
t hus damaging an incinerator and reducing lifetinme thereof. 20 Mver,

roveen, o | LSRR el 0 s DLt 1 Fpd NSl e oo 0
polyethylene terephthalate (PET) film used for the support of the over sheet
i3 highly resistant to a solution which is made hy dissolving a composition
(especially, constituting the reversible recording layer) in a solvent, The

10  polyvinyl chigride (PVC} resin used as the core sheet material is excellent in
physical preperty, mechanieal property, embossability (at character seckign),
end the like

The ebave polyvinyl chleride resin is alzo proper as the support of the
over sheet, so as o obtain an image eraseability, in view of expressing, ton

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 & hydrogen chloride gas
when incinerated after being used and then scrapped, thus damaging an
incinerator and reducing lifetime thereof,

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

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

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

toos. not cPRrl R £A5% eRohF CEOE) BN dhork b s IR B T r osin

i nclude pol yethyl ene resin, polypropyrene resin, polyester resin,-
pol ycar bon&obrvieychlonida xesiny if usedfors the infarmatiordrechrdih gidispldyinggatdhe above,

the card's base material made of polycarbonate resin and the like is

highly resiggtepdlf ad ﬂ:é’@ﬁheﬂiﬁﬁﬂleimbrﬂa%ioﬂrﬂ&mg{ 3dC r%ﬂé,or@!si on

attributable to heat, becom ng an excellent ma erléﬁpln terns

durability, The jnfor ' recordi ng disp]aying card using the 1,9

pol ycar bondi&R Fﬁéﬁﬂ%ngh{tﬁghﬂ’ F‘-ﬁ'é"q ,'S‘EH%!F@BK}&T mpiseial replapsnhln@ithar ket .
However, being low in deformability, the polycarbonate resinis lowin
enbossapi | ithy polirinyl ekliile HPF () lie dosisehslsb duaesedldi ng material for
writing-erasing by using a thermal head may | ose head matchijug property

110, L SN B R
eraseability, which is a shortcomng. A raw material replaceable with the
pol yvi ny| ¢ard, a thermoplastic resin is being studied that does not contain halogen.
Examples of the above thermoplastic resin include polyethylene resin,
polypropyrene resin, polyester resin, polycarbonate resin, polyacerylic resin,
ig and the like,
Among the above, the card's base material made of polycarhonate
Tesin and the like is highly resistant to heat, thereby, is unlikely to cause
deformation attributeble to heat, becoming an excellent material in terms of
durability. The informatien recording-displaying card using the
15 polycarbenate resin and the like is, therefore, appearing in the market.
However, being low in deformability, the polycarbonate resin is low in
embossability. The reversible thermosensitive recording material for
writing-erasing by using a thermal head may lose head matching property
with the thermal head contacting the information recording-displaying card,

20  thus reducing sensitivity, leading especially to deteriorated eraseability,

which is 2 shortcoming. A raw malerizl replaceable with the polyvinyl
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6 chloride resin is conventionally not found. On the other hand, a unity
which is the over sheet bonded with the ran 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 P
like is to e .nrovided with the,"e SS rking," which is indispensable
in the md&%uggfirg’i?.mfﬁm?ﬁﬂuﬂgn@ "d’é"s")gﬁg is nore and nore required from
users and various industries. 10 The above "enboss marking" is mainly used
for card nunber ,Onéhpptteribond, ownily whichie thadvariahebi kandedneithabe such a
function as to be copied with a roller, by interposing the card into a
copy vouch f [ a e i ke. HQQE se of the
"enboss mﬁ(rfﬁgkeglgq%?gva é}r?f?éd'dcl)l?r{ggl{h?ga yggn%%é\%r%ae}ahg. 1 ﬁﬁ’g

pol yet hyl ene terephthal ate (PET) fil mused for the support of the over
sheet is sEoarked anfle informadon sepopdingrdisplayinasprd todbsrebegnpkessur e,

t hereby, has an extrenely | ow enbossability. Wth this, even when the

pol yvi ny| plsenaldefdrasitvnidestifigble] Whidoikaneheninthaterangepd enboss ability
and the enbossing is carried out fromupside of the over sheet, the over

sheet 2 a using.the lye | enent erepht halate (RPET), fi [m nay..cause an

Tt 1\ chiiveriond? aBA wEhato! AR BIRRICCLT I by R HRMRERED P,
PET) film

( ) the bank card and the like i3 to be provided with the “emboss marking,”

which is indispensable in the modem seciety. In sum, the embossing is
more and more required from users and various industries.

10 The ahove “emboss marking” i3 mainly used for card number,
expiration, owner's name and the like, and has such a funckion as to be
copied with a roller, by interposing the card inte a copy voucher for reckoning
at a store and the like. The above use of the “emboss marking” is prevalent
domestically end overseas.

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

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

“emboss mearking.” Maoreover, the polyethylene terephthalate (PET) film



7 becom ng too thick may cause breaking of the card in the enbossing.
Especially, a thick card with the above non-contact |IC chip, antenna coil,
magnetic stripe and the |i ke enbedded therein cannot sufficiently absorb
irregularity thereof, thereby 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 f ' .orintin r.essure .and. tenperature. As

a result,%FﬁgggﬁgégH@%F%%ﬂtgﬁggiégﬁﬁgggPEEﬁ%H%@gﬁiﬁfﬂﬂg?awgving scrat ches,
havi ng remai ni ng_gouge, causing deformation, and the like, thus Iimting 10
appl i cati on and Lﬁmlga&lmmthwgcﬁ:ed idstheaahdve meneontdct AGi ahdgp,dirfténmul ty i n

usi ng manufacturing steps of the general -purpose card. The information

recor di ng- d&iﬁﬁﬁé@ﬂa{ﬂﬂ: AADE M (8 1ike rflRRbl XheREY AR A% RaREYSed i n the

mar ket has the follow ng structure. The enbossing I's carrred out in an
enboss abl e, space forned on the core sheet' s 15 surface which space is free
fromthe ofBYOF %W{Wﬁﬁ?‘?ugttpﬁ’@ilﬁr%gﬂpﬁétB‘Mé‘?ﬁsﬂﬂﬁé‘éﬂﬂﬁﬁﬂdbﬂlﬂ@l'dst he core
sheet is snmaller in size than the core sheet's surface. The above over

sheet i5 tsutfacchoWieh this, thealbmedhidkanird safifiot dMmbothiecarepbass marking" can
be di sposed in the enbassabl e space free fromthe over sheet, The above

Cheot r eautea e of D bl LITRLBEMAI IR ARl e Y, el e O

moreover, the above method is limted in terns of an area for the over
case may be, forcibly increases printing pressure and temperature. Asa

result, the above thick card may have [ailures such as having scratches,
having remaining gouge, causing deformation, and the like, thus limiting

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

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

15 surfece which space is free from the over sheet, In this strueture, the over
sheet borded 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 “emhoss
marking” cen be disposed in the embossable space free from the aver sheat,

The above methed is limited in terms of manufacturing since, far

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

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

1
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8 sheet's image display function, which are shortcomngs. { In sum. the.

enbossi ng cannot be carried out for a unity having the over sheet bonded to

the entire face of the core sheet, making an infornmation
recordi ng-di spl aying card wi thout the " enboss marking? 5 The reversible
t hernosensitive recording material used as the over sheet is
"thernosensitive" which is a special material. In each of the steps

i ncl udi ng iajlegy@fng%qi REn Y&l ﬁﬂ%&é%@gﬁhgﬁ above speci al property)

on the core sheet, iﬂ@ﬂﬁkltlng the over s t he core sheet by
pressing heating, and iii) conpleting the enbossing, it may be difficult to
|0 manufact ure PheEWmnths $mbossing ewmoy bagarriedeul fong wnitwheringdhe

i nfluencing the above special property, namely, "reversible

t her nosensiokiw bligst hohBsE Vb, erdite Tag ol thi @bABIHERE hAGREHGrskmpigyi ng card
Is nmore and nore required as is endurable to repeated high tenperature

operations of -form an i e..on the.i e di spl ayi ng section on the over
sheet and fgcum_ﬁapn%ﬁgﬁﬁ g"[;l?fg'}tetgpo n?&%‘*f’@?ﬁ@'&g%o as repetition
durability). Taking the enbossability into account, however, the

convent Sonal pr othe revensiblegthermapserizitives:condinpeedtetibbusdbaet Keegperr enent .
Moreover, formng the image on the inage displaying section of the over

shoet . ghas|aibnokdnas, neh oMok Ru0 U1 USRI, 2
including i) overlapping the over sheet (having the above special property) on
the core sheet, ii) uniting the over sheet with the core sheet by
pressing-heating, and iii} completing the embossing, it may be diffienit to

10 mannfacture the information recording-displaying card without infleencing
the above special property, nemely, “reversible thermosensitivity.”

Moreover, such an information recording-displaying card iz more and
more required as is endurahle to repeated high temperature operations of
[orming an image on the image displaying section on the over sheet and

15 erasing the image therefrom (referred to as repetition durability). Taking
the embossability inte account, however, the conventional praduct in the
market does not meet the above requirement.

Moreover, forming the image on the image displaying section of the
over sheet and erasing the imege therefrom mey use a significantly high

20 temperature. The image recording-displaying card is required to endure

the repeated operations of the above formings and erasings (referred to as
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the repeated operations of the above form ngs and erasings (referred to as
9 F repetition durability). Taking the enbossability into account for

[ B

form ng the "enboss marking,' however, the conventional infornmation :
recordi ng-di splaying card in the market does not neet the above i
requirenent. 5 The present inventors have studied the known data related to
the above type of the information recording-displaying card, as a result,

to find t?%eﬁ%n@%gg@pmuggﬁgﬁ,ﬁg%ﬁm 80 G P onila (00 || ty.

enbossabi
Descri bed

bel ow are specific exanples of the information 10 4

recor di ng- dhe Rbessanaclaes” hpwerys the soaventipgaljafarmatibecunents. Firstly,

for exanpl

reversi bl erécﬁemhgldig[?]mﬁﬂ@&&a&iiﬁlﬂ:é harke ddwind ndddtYRE Hh&e APrint layer, a
transparent support

recordi ng

15 i nf or maf¥f

e, patent docunent 5 discloses an over sheet which is a

aving light transm ssion of 50% or nore, a reversible
Ia%_ﬁr %‘{}? a protective layer are disposed on a support. A thick
ren di ng-di splaying card is disclosed having the support

side united with a core sheet by using an adhesive. However, patent “
docunent 5 doesthepregesicinveetoesbosssiadidd the latovah ldetad\ild sted ab thisabl e for '

t he above
(l'i kewi se
10

15

20

support and the above transparent support are descri bed

Qﬁﬁ%ﬂe Bbﬁlé ﬂ&&xﬁéﬁ&ﬂ-&d}ﬂﬁn g-';iﬁ;miﬁﬁé'icﬁré,i Jer fl‘e%ull:, to find
that any of the known data are free from description of the embossability,
and repetition durability involved with the embossability.

Described below are specific examples of the information
recording-displaying cards disclosed in cited patent documents.

Firstly, for example, patent decument 5 discloses an over sheet which
is a reversible recording film having the following structure. A print layer, a
transparent support having light transmission of 50% or more, a reversible
recording layer, and a protective layer are disposed on a support. A thick
informatien recording-displaying card is disclosed having the support side
united with a core sheet by using an adhesive. However, patent document 5
does not describe embossability st ail.

Material usable for the above support and the above transpareni
support are deseribed (likewise between the two) as follows: “a plastic film is
applicable therete which is rigid, namely, excellent in heat resistance, tensile

strength and the like,” and “selectable thickness in a range from 8.5 pm to

10
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20 applicable thereto which is rigid, namely, excellent in heat resistance,
tensile strength and the like," and "sel ectable thickness in a range from
8.5 pmto 10 300 pm preferably 8.5 pmto about 250 m" Specific exanpl es
of the material include polyethylene terephthalate (PET) film

pol yet hyl ene naphthalate (PEN) film polyimde (Pl) film polyphenylene
sulfide (PPS) film and the |like. Mreover, the transparent support is

de of ' ' lb@hi denfi PET-G fil d
g§| Segr bgﬁgpﬁel aﬁ?’?ﬁ?ﬁ@?ﬁ”iﬂp@@nﬁ%&g’c%m Ié@e CBFFB:E%E%(F\P %{]he above

films exenplified are mnmade of plastic which is rigid, nanely, excellent in

tensil e st matgripl nsndemolydthglene taraphébalate @HSSdm Holyathylenewever , patent |

docunment 5 includes those evidently not enboss able, judging fromthe

descripti Oﬂaﬁglﬁ%ﬂég.ﬁm}m’ |pg]ﬁﬂﬁ|d§.@31? 60m! b?zg?%ﬁtlb%wg (Pp8g) description

of a small t formation and a [arge eformation. In view of

t hi ckness, _an ex le 1 i.n patent, K docunent 5 does not describe thickness
of pol yet hijFEnend Bekik:n Mateover, the fRepdbatont SUDBRR}36 Feds Al Mmafezials bes t hat
the transparent support uses a transparent polyethylene 15 terephthal ate
fil m hawi ngudthackingkshlofid2 FilgyPEIhGdim, antqolsdarlekadie andiae likgbossi ng of
the over sheet. As a core sheet nmaterial, patent docunent 5 describes

cxarml o Ll g S PSP T UL B BRRERIEY!
made of plastic which is rigid, namely, excellent in tensile strength and the
Iike. In view ol embaoszability, however, patent decument 5 includes those
evidently not embossable, judging from the description of an unrigid film and
10 toorigid a film, and the description of a small thermal deformetion and a
large thermal deformation.

In view of thickness, an example 1 in patent docurment 5 does not
describe thickness of polyethylene terephthelate ilm used as the support but
describes that the transparent support uses a transparent polyethylene

15 terephthalate lilm having thickness of 25 pm, which is too thicl for the
embosging of the over sheet,

As a core sheet material, patent document 5 describes examples
including viny] chloride resin, PET'G typical of polyester resin,
polycarbonate resin, which are used alone or in combination, No

20  descripltion of the embossability in patent document 5 proves impossibility of

the emhbossing.

11
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20 description of the enbossability in patent docunent 5 proves

i npossibility of the enbossing. 11 For the next exanple, patent docunent 6
di scloses a card's base nmaterial (core sheet) which is a thernoplastic
resin sheet having low crystal property of 5% or less. A thick information
recordi ng-di splaying card is disclosed which is a unity of the above
card's base materi al (core sheet) 5 bonded with a reversible

ther mosensi ti ve FGeMedida ekaRRId BYRncHIERbbnt E0cl(BY SR Babier O

ensitive recordlng ta ve I's provide reverst bl e

t her nosensitive recordlngblayer (containing a | euco conmpound and a -
devel opi ngmaiesad (carp eheef)whishie pthermopliaske resin sheetdmying low eryséal however ,
free fromany description of 10 enbossing. Judging fromthe thick PET film

(25 p. m i npidpieetsn@% bR 1D, AXRIFRiAfotmativeh ot Misphayifiz BrEical € 2),
the information recordlng dlsplaylng card is not enbos sable. For the next

Cher oi n’ anPCORRt §o R D S g1 € PErm AP BN [ vo

recordi ng sheet (over sheet) prOV|ded with a reversible thernosensitive
recordifg benyded withre zevereibjedhbmmesenditiveandonling tepeopi-ageheagientDheon a film
whi ch two sheets are opposed to each other. "Ib a gap between the core

sheet and fg}@rﬁgﬁr eng ":%H'Egﬁél%%' i at_l{uﬁlf?e{)%dtgﬁhém sheet s

are bonded with e %er t

reversible thermosensitive recording layer (containing a leuco compound and
a developing agent) on a transparent PET film.
Patent document 6 is, however, free from any deseription of
10 embossing, Judging from the thick PET film (25 pm in thickness in an
example 1, end 38 pm thick in an example 2), the information
recording-displaying card is not embossable,
For the next example, patent document 7 discleses 1) a sheet {core
sheet) incorporating therein an IC chip module, and ii) a reversible
15 thermosencitive recording sheet (over sheet) pruvided with a reversible
thermosensitive recording layer (containing a leuco dye and a developing
agent) on v film, which two gheets are opposed to each other, To a gap
between the core sheet and the ever sheet, a resin is injected and therehy the
two sheets are honded with each other thus forming an IC card (thick
20 information recording-displaying card). However, patent document 7 is free

from any description of embossing.

12
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20 information recordi ng-di splaying card)- However, patent docunment 7 is
free fromany description of enbossing. 12 For the next exanple, patent
docunent 8 discloses a recording I nediumused for mass production

adopti ng a Kanban nmet hod, which recordi ng medi um has a base material, a
reversi bl e thernosensitive recording |layer (containing a | eueo conpound
and a devel oping agent) an the 5 base material, and a protective |ayer.

Vari ous types of I Goafl r e Lfi s .t he base terial. A
whi o PET o oh FOF RRLAG et e R bR 8 RIS ERSAIREC Tl Pess o
188 m 250 Am and 350 pm proving no _attention is paid to enbossing.-
Pat ent docﬁ@hﬂ%@%emu@w@m%mnmmmga&nhmmm which0 descri bed

above di scl ose various specific exanples of materials for the support

constit uti RgcdrithpOMmedivid 8RS a HRRE nREARI, 3 r%véﬂibl&%ﬁ’aﬂﬁ&%ﬁsﬁh% t constituting
ocunmen

the core sheet. I'n view of the enbossing, |ike patent 5, sone

mat erial s thus.ex lified.may cause a smal] therjml, deformatjon and ot her
Tatori al o CRAEIIEITPE CPERREE RIS HnpaPybarh o RFogRIBIE] hthas | o

i ncl udi ng those enboss abl e and not enbossable. Summarizing the above, the

i nf or magi obareomtetialy add aprayichiyedayat. Werbuntyies of pheti¢Hiehsi sret he nar ket
I s not enbossable on the over sheet' face. For the enbossing, therefore,

the i mage %éﬂhﬁﬁe@ﬁg"lﬂné BadYEich1. nﬁkvjrﬁge bﬁﬁ' which is the bese material

in each example has a thickness of 188 ym, 250 um and 350 pm, proving no
attention is paid to embossing.
Patent document 6, patent document 7 and patent decument 8
10  described shove disclose various specific examples of materials for the
support constituting the over sheet, and materials {for raw materials
constituting the core sheet. In view of the emhossing, like patent document
5, some materials thus exemplified may ranse a small thermal deformation
and other materials thus exemplilied may canse a large thermal deformation,
15 i.e., including those embossable and not embossahle.
Summarizing the above, the infermation recording-displaying card
beginning to be used in the market is not embossable on the over sheet’ face,
For the embossing, therefore, the image display ares is reduced, making the
repetition durabhility insufficient and causing environmental pollution in the
20  secrapping and disposal.

The information recording-displaying card disclosed in the mown

13




b e TR L DL I —_—— e T

R P Pl A LR bl ity =y by N N SR L A e, Rl Py p s B AT A S TRy P

repetition durability insufficient and causing environnental pollution in ;
the 20 scrapping and di sposal. The information recording displaying card ;
di sclosed in the knowmmn 13 data is not studied in view of the enbossing or

the repetition durability. Mreover, no proposal is made in the above

known data for solving the environnental pollution in the scrapping and

di sposal . For bringing about a sufficient enbossability to the information

5 recordi ng-gdi Vi NG of the.over,.sheet,.and .t he.core sheet

const tut a0t RMGEHRREHh Steef BEhoHmborSintl F o R HEBRUBAR albifify

the over sheet and the core sheet are to have the enbossability. The

!
:
e unity of :E-

convent i ondargoveronm ppynvdakis made inhdiecteve knownaldty fienlringéha are free N

fromthe above viewpoint. 10 In ternms of the enbossability, for exanple,

pat ent docufbnRenfil HolIAGSS iR the 8dafpideai Sp6aid having an accept or
| ayer di sposed on a card's base material. Mirre specifically, a dye in

pat ent docunent 1179 I,s.contained in_a heat transfer filmin the field of
heati ng- nel ti ng XV HEPEns ket aFpiclnt smbpssanfisy fo Bedpfrmatias: di ng,
i nstead of the reversible thernos ensilLive 15 recording. The dye is to be

mel ted ®r sadordingidisploying daedfcachnd thdeveri sheet £ itNecbrakhiixed by the
acceptor layer. The proposal in patent docunent 9 uses a special polyester

fa eve, CaikifnbAg SR G kion HbrardYARY iy GRECLAIBLe b SFthe O 1N
over sheet and the core sheel are to have the embossability. The
conventionally lmnown produet and the conventionally known data are free
from the above viewpoint.

10 In terms of the embossability, for example, patent decument 9
discloses a heated transfer card having an aceeptor layer disposed on a card’s
base material. More specifically, 2 dye in patent decument 2 is contained in
a heat transfer film in the feld of heating-melting transfer recording or n
heating transfer recording, instead of the reversible thermosensitive

15 recording. Tha dye is to be melted or sublimated by a heat, and then is
received or fixed by the ecceptor layer.

The proposal in patent document 9 uses a special polyester for the
card’s base material, and a polyester copolymer is used for the acceptor layer
which copolymer is made by copalymerizing a reactive silicone polymer.

20  With the above, the moldability such as embossability of the heated transfer

card is improved. As a matter of course, however, no description is made of

14
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whi ch copol ynmer is made by copol ynerizing a reactive silicone polyner. 20
Wth the above, the noldability such as enbossability of the heated
transfer card is inproved. As a matter of course, however, no description

is made of 14 acconplishnment of the enbossability w thout influencing the

repetition durability and the special property (nanely, "reversible
thernosensitivity"), in the formng of the imge on the inmage displaying

section of the lﬁ%ggﬁﬁ ' di.na- di spkayi ng card
(such as rgVer§@§ﬁ%n§ﬂﬁﬁerﬁ§%ﬂ%%§ﬁ%| e re%%r |n§ﬁggwg¥%§%ﬂiﬁ?%iing of the
i mage therefrom By patent documents and the |ike, many proposals are
convent i ongurgbilifiand the sperialdiropsrsy (rammely; Breerside toempesensbigitydcor di ng
material, The enbossability is, however, not suggested or raised at all in
the above patedorfifes IEMHSnMYE dothel iideRe dNRIIatiReTabLib? Bf tHRrePBRQESADI 1 ity
10 of an over sheet of an information recording-displaying card Is not
suggest ed rai.sed at all..In _sum ,securjng the enboggability in this
Cechnical I e BrmAGInFs0rdine pliviag Sard (EoR A8 TPTEINRVol ved w th ¢ he

enbossability are new issues. Patent docunent 1 : Japanese Patent

Appl i cas i othdraicdefiyitive (d6ording divdNend ratBRPSXhRdteipe tHosmfreent 2 : JP - A No.

2- 188294 Patent docunent 3 JP ANo. 5-124360
By patent decuments and the like, many proposals ara

conventionally made in terms of the reversible thermosensitive recording
material, The embossability i3, however, not suggested or raised at all in
the above patent documents and the like. Not to mention, the embossability
io0 ol an over sheet of an information recording-displaying card is nolk suggested
or raised at all. In sum, securing the embossability in this technical field
and improving the image eraseability involved with the embossability are
new issues,
Patent document 1 : Japanese Patent Applicetion Laid-Open (JP-A)
15 No. 2-18B8203
Patent document 2 : JP-A No. 2-188294
Patent document 3 : JP-A No, 5-124360
Patent document 4 ; JP-A No, 6-210954 .
Patent document 5 : JP-A No. 2001-341427 (page 2 to page 4,

20 example 1)

Patent document 6 : JP-A No. 2000-137782 (example 1 and example

15
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Pat ent docunent 4 ; JP-ANo. 6-210954 Patent docunent 5 : JP-ANo.
2001- 341427 (page 2 to page 4, 20 exanple 1) Patent docunment 6 - JP-ANo.
2000- 137782 (exanple | and exanple 15 ki u 2) Patent document 7: JP-A No.

T P L L B L P P A sl i il S R o etk

B L LTy

11- 154210 (exanple) Patent docunent 8 JP-A No. 2001. 88443 (exanple)
Pat ent docunment 9 ' JP-A No. 11-2402& (clains) 5 The foll ow ng patent )
docunents are considered prior art, although they have not been discussed 5

Pat ent doc nt 10 JP 2001-287457A Patent docunent 11 : JP 11-320931A

Pat ent doc nt 12 JP 2001-71669 A 10 Patent docunment 13 : JP 2000-246858A
Pat ent docunent 14: JP 11.58963 A DI SCLOSURE OF THE INVENTION It is an
obj ect of the prRysent docurest DhJPd Noold-#84240 lemamplat i on

recordi ng-di splaying card that is excellent in enbossability and repetition

15 durability, eaf¥niQoafh&R ANIPU MBOS601-88844 Rxhifife) oM causing an

L

10

i5

20

Patent document 9 : JP-A No. 11-240262 (claims) :
The following patent documents are considered prior art, although they have ’
not been discussed

Patent document 10 - JP 2001-287457 A

Patent document 11 :JP 11-320931 A

Patent document 12 - JP 2001-716693 A

Patont decument 13 : P 2000-246858 A

Patent document 14 : JP 11-58963 A

DISCLOSURE O THE INVENTION

[t is an abject of the present invention to provide an information
recording-displaying card that is excellent in embossability and repetition
durability, easy to scrap and dispose, and is free from causing an
environmental pollution in the scrapping and disposal. It is anther object of
the present invention to provide an image processing method and apn image
processor for forming an image and erasing the image by using an over sheet
and the information recording-displaying card each of which is made of a
reversible thermosensitive recording material that is excellent in

embossability and repetition durability (i.e., erasing image). Itis still

16
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environmental pollution in the scrapping and disposal. It is anther object 1
of the present invention to provide an inmage processing nethod and an i
i mage processor for farm ng an i nage and erasing the inage by using. an
over sheet and the information recording-displaying card each of which is
made of a 20 reversible thernosensitive recording material that is
excellent in enbossability and repetition durability (i.e., erasing

i mage). It j | Iyl anot her obj-ect of the presept.inveption to |
orovi de a MK e b ES N PR bl B el G ety ng
card. Hereinafter described are nmeasures for acconplishing the above i
obj ects 5 Abgiinkbrmatipesecosdinghdisplazsgnaridnvent i on provi des an i nformation
recordi ng-di spl ayi ng card, conprising= a Dore sheet; and an over sheet

bonded to the COMRreifiR@by dVAPHEN ATt BfaSHRS: fBPSGonGANRLAS BiRTalbvaUPPOr t whi ch
conprises an anor phous polyester resin, a barrier lTayer having a thickness

of 0.1.10 pg1disposed on the support, and a reversible thernosensitive 10
recor di ng IPHASF-di sposed on the barrier |ayer, wherein the reversible j
t hernosensitive recording | ayer conprises= an el ectron donating Col oring ;
conpound, and anAdirecispent aibiheiresoh tdorgrtinitprobivsrVieifsindd Bon
thernosensitive recording layer is capable of relatively formng a coloring
state and @e&%ﬁﬂg%i%ﬁl‘a%g%ﬁ&?ﬁu%%n@f egbt;lje%ﬁlggﬁ %.nldnanaévéres%%ét one of the
bonded to the core sheet, wherein the over sheet comprises: a support which
comprises an amorphous polyester resin, a barrier layer having a thickness
of 0.1-10 pm disposed an the support, and a reversible thermosencsitive
1¢ recording iayer disposed on the barner layer, wherein the reversible
thermosensitive recording layer comprises: an electron-donating coloring
compound, and an electron-accepting compound. The reversible
thermosensitive recording layer 1s capable of relatively forming a coloring
state and a decolorizing state, with a difference in at least one of the
15 [ollowing: a heating temperature, and a cooling rate after a heating. The
over sheet is embossable 1n an upper portion thereof, functions as an image
displaying section, and meets the following condition {A) and conditien (B):
condition (A) (the over sheet's upper limit temperature for erasing — 30°C) <
(a temperature of a storage elasticity E' {1.0 E + 08) Pa) < 200°C, and

20 condition (B) 1.0 B + 04 Pa < (the storage elasticity E' of the aver sheet at

180°C} <50 E + 07 Pa.

17
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15 follow ng: a heating tenperature, and a cooling rate after a heating. :
The over sheet is enb oss able in an upper portion thereof, functions as 1a
an i mge displaying section, and neets the follow ng condition (A and :
condition (B): <condition (A (the over sheet's upper limt tenperature for
erasing - 30C) -5 (a tenperature of a storage elasticity E (1.0 E + 08) Pa) :
:5 2000C, and 20 condition (B) 1.0E + 04 Pa 5 (the storage elasticity E of i
the over sheet af sea@oEpecithPpresent invorticoomomiling pe the Bfsttaspeqir esent '
i nvention according to the first aspect provides that the tenperature of

the storaggrgtiasd tHdelthe fembdrdlufe of t@l_%)stfﬁg_gfelasﬁﬂﬁsngﬂ.ﬂﬁf' €&Jg) 15 ok40C or

nore. A third aspect of the present invention according to any one of the
5 first aspgct to the second aspect provides that the over sheet is bonded
to substaﬁﬁ?ﬁ?ﬂr’ry“’h&ﬁt%‘?ror HFFeof the care sheet. A fourth aspect of the
present invention according to any one of the first aspect to the third

aspect provi des Ahhirdtadsgeuiphe prdsandimredtiohhecorlohd Mg onHaf @He0r phous
pol yester resin, and a polyner alloy which 10 conprises an anor phous

pol yest er r=£si Y& [ esl i fth aspect ,of .,the pre sent
i nventi gn &:‘?&%@Sd’u%ﬁg“’ta%@ﬁy on%'%%gIE fﬁng?%sr gﬁﬁlées%%egts %ﬁ&r‘!]émfiﬁflﬁ'ﬂl aspect
provi des that the support is a polyner alloy resin conposition which

conpri ses &updnptiallyanardiredacepiihd carepdiephut vl ene

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

10 comprizes an amorphous polyester resin and a polycarbonate resin.

A filth aspect of the present invention according to any one of the first
aspect to the third aspect provides that the support is a polymer alloy resin
composition which comprises a polycarbonate resin and a polybutylene
terephthalate resin,

15 A zixth aspect of the present invention aceording te any one ol
the first aspect to the Ofth aspect provides that the barrier layer is {formed by
bonding a resin film. T

A seventh aspect of the present invention aceording to the

20
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terephthal ate resin, 15 Asixth aspect of the present invention according to .
any one of the first aspect to the filth aspect provides that the barrier ’
| ayer is formed by bonding a resin film A seventh aspect of the present

i nvention according to the 20 18 sixth aspect provides that the resin film

of the barrier layer has a thickness of 8 pmor less. An eighth aspect of

the present .invention according to any one of the sixth aspect to the

sevent h asfeed ﬁ?ﬂ@%ﬂ?égldﬁﬁﬁhﬂ‘t&é rEaa) pi thediarries liwerdiasm tickneger is a

pol yester film subjected to a crystallizing treatnent. A ninth aspect of -
the presentofiBnueBridya. according to any one of the first aspect to the
fifth aspect provides that the barrier layer conprises, as a nain

conponent thereof,, a.resin i i s capabl e of at |gast one of the
ol Tow ng: ' bei ngABsRelifcAdbetiRi e ateegh Bvesmtizn Airwiiar inoR ene obthe vt er

and 10 being dispersed in at |east one of the al cohol solvent and the
wat er. A t emth eppedb thé seventhnspentprovides thatrthacesindilagof thediyriepe of the
first aspect to the ninth aspect provides that the el ectron donating

col oring qﬁ’fg}qh”&ﬂmilﬁas?eﬂﬁﬂf@uﬂkéﬁed a?kﬁﬁﬁmﬁ“g&%ﬁ%?’?{ the present
9

I nvention according to any one o0 e Tirst-aspect to the tenth aspect

provi des that the el ectron-acgepting . )
Aninth aspect of the present invention according to any one of the

brst aspect to the fifth aspect provides that the harrier layer comprises, as a

main component thereof, a resin which is capable of at least one of the

following: being soluble in at least one of an elcohol solvent and water, and
10  hbeing dispersed in at leest one of the alcohol salvent and the water,

A tenth aspect of the present inventlon according to any one of the
first aspect to the ninth aspect provides that the electron-dongting coloring
compound 1s a leuco dye.

An eleventh aspect of the present invention aceording to any one of

15  the first aspact to the tenth aspect provides that the electron-accepting
compound is a phenol containing a straight chain hydrocarbon,

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

Arst aspect to the elevanth aspect provides that the core

20
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conpound is a phenol containing a straight chain hydrocarbon. A twelfth
aspect of the present invention according to any one of the first aspect
to the el eventh aspect provides that the core 20 19 rs sheet conprises at

| east a thernoplastic resin sheet having a thickness in a range fromO0.05
mmto 5.00 nm -A thirteenth aspect of the present invention according to
the twelfth aspect provides that the core sheet is nade of a nateriel

whi ch i s 5sbegdsnmprissd lay lepshadhermoplagtic eedinkbhéesrhavivegs 8 whjpbnesiarst i t uti ng
the over sheet. A fourteenth aspect of the present invention according to

any one of pabdefhid $.bs asRe6E. dPmine thirteenth aspect provides that the
I nformati on recording-displaying card conprises an information storing

section 10 Afi.fteenth pect of the present inventign according to the
fourteenth aspec@*tﬁ\f&%ﬁﬂﬁﬁ&ﬂﬂ%@%@ﬂ%ﬁ%%ﬁ%ﬁn%w&f@ dde tHRils one of
the following: a section which conprises a magnetic material as a main

materi al, aapsttppotidesiligt thé\cotedlrenismadpetli nofietibEwhidtsient i nventi on
according to the 15 fourteenth aspect provides that the core sheet is a

| her mopk s Lifath by BAGGHon to'h #ikGaPHlr b SRl SoRRGHAG the bfer Ner oY form
sheet.

A lourteenth aspect of the present invention according to any one of
the first aspect to the thirteenth aspect provides that the information
recordinpg-displaying card comprises an information storing seetion.

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

A sixteenth aspect of the present invention acecording to the

15 fourteenth aspect provides that the core sheet is a thermoplastic resin sheet
in which an 1C chip is embedded, to thereby form the information storing
section,

A seventeenth aspect of the present invention according to the

fourteenth aspect provides that the over sheet has the information storing

20  section which compriscs, as a main material therefor, a

20
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section. A seventeenth aspect of the present invention according to the
fourteenth aspect provides that the over sheet has the information storing
20 section which conprises, as a main naterial therefor, a 20 ------ -
e S magnetic material. An elghteenth aspect of the
present invention according to any one of the first aspect to the

sevent eenth aspect provides that the information 5 recording displ ayi ng
card has a mark forned through an enbossing. A nineteenth aspect of the
present invention according to the eighteeth aspect provides that the mark
formed thr eughhetidengabigpsi ng is disposed on the over sheet A twentieth
aspect of the present invention provides a method of 10 manufacturing an

i nformati on recofdi nqgdi spla conpei he tln ressing.a core
sheet and an ov ’ré’g? Iﬁ‘{h%mﬁ@ﬁ‘ﬁ%ﬁtﬁp rrg ‘Eeﬁﬁgmdﬁ‘““q ny, gne of

el ectron-accepti ng conpound; and bondi ng, thereby, the over sheet wth the
cor e sheet ihdfiestaspectshabt sevmnieérdbsispactgurppalet: chii e iafomrdties an

anor phous pol yester resin, a barrier layer having a thickness of 0.1-10 15
gnldisp se I I Lk recordi ng

o 1 3PS o SO e By o

t hernosensitive recording |ayer conprises= an electron- donating coloring
conpound, and t ha nineteenth aspect of the present invention according to the

eighteeth aspect provides that the mark formed through the embossing is
disposed on the over sheet.
A twentieth aspect of the present invention provides a method of
.10  manufacturing an mformabion recording-displaying card, comprising:
heating-pressing a core sheet and an over sheet at a melting temperature or
less of an electron-accepbing compound; and bonding, thereby, the over sheet
with the core sheet, The over sheet comprises: a support which comprises
an amarphous polyester resin, & barrier layer having a thickness of 0,1-10
15  um disposed on the support, and a reversible thermosensitive recording layer
digposed on the barrier layer, wherein the reversible thermosensitive
recording layer comprises: an electron-donating coloring compound, and the
electron-accepting compound. The reversible thermosensitive recording
layer is capable of relatively forming a coloring state and a decolorzzing state,

20  with a difference in at least one of the following® a heating temperature, and

a cooling rate after a

21
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el ectron-accepting conpound. The reversible thernosensitive recording

| ayer is cap able of relatively formng a coloring state and a decol ori zi ng
state, 20 with a difference in at |east one of the follow ng: a heating
tenperature, and a cooling rate after a 21 heating, The over sheet is
enbossabl e in an upper portion thereof, functions as an inmage displaying
section, and neets the following condition (A) and condition (B):

condi ti on (bartigheThr eyersiheet isscempyrsableiinian wrayaroation dherkof erasing - 300
5 (a tenperature of a storage elasticity IT (1.0 E + 08) Pa) 5 5 200C, and

condi tion @@ctdord o5 ah O getlisPlalidpescetion AR fladd it hNowinaQbnitifon OVer
sheet at 180(3 5 5.(53l E + 07 I%glfa Atwenty-first aspect o? tﬁg‘ Blagsglnt

i nvention orging _t.o > tyentieth aspect. provi des that the heating
pressi ng  Alapd lea?t(ﬁf%%%ﬂn@ (tbggver alimp@&&ﬁmpﬁahﬂﬁét%wﬂéﬁ@et Wit h
the core sheet. 10 A twenty-second aspect of the present invention provides
an over sligedrasmerpdi") agla mampeppars ofi stirago slashses FA(L.Q@or pibps)

pol yester resin; a barrier layer having a thickness of 0.1.10 um di sposed

on the sup et} . g L herpos itive recqrdi l.ayer di sposed
on the Dar %droup’a%dr c&%ﬁéﬁgﬁjt (Ica’eﬁ‘r' e@r%bﬁ@t%gﬁﬁ%ﬁﬁ%l?#ﬁ ﬂ;g%eor di ng | ayer
conprises ~ an 15 el ectron donati ngD col ori ng conpound, and an el ectron
accepting ©Bapehasat 1§88 +§)7ePa.her nosensi ti ve recording layer is
capable of relatively formng a coloring state and a decol orizing state,
with a differencg tivBngthtfaShect of the presant invention according to the
twentieth aspect provides that the heating-pressing is carried out at 150°C
or less, {or bonding the over sheet with the core sheet.
10 A bwenty-second aspect of the pressnt mvention provides aﬁ over
sheet, comprising: a support which comprises an amorphous palyester resin;
a barrier layer having a thickness of (.1-10 pm disposed on the support: and
a reversible thermosensitive recording layer disposed on the barrier layer,
where the reversible thermosensitive recording layer comprises® an
15 electron-donating coloring compound, and an electron-accepting compound.
The reversible thermosensitive racording layer is capable of relatively
forming a eoloring state and a decolorizing state, with a difference in at least
onc of the followang: a heating temperature, and a eooling rate after a

heating. The over sheet is emboasable in an upper portion thereof,

20  functions as an image displeying section, and meets the

22
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one of the follow ng= a heating tenperature, and a cooling rate after a
heating. The over sheet is enbossable in an upper portion thereof, 20
functions as an inage displaying section, and neets the 22 - - -
---------- followi ng condition (A) and condition (P): condition (A) (the
over sheet's ;; upper limt tenperature for erasing - 30C) S (a
tenperature of a storage elasticity E (1.0 E + 08) Pa) S 200C, and
condi ti on (Blowing cenditva (B3 254 comditiont{B) ayeditiastA)dtieyousr sbkethe over sheet
at 180C) 5 5.0 E + 07 Pa. 5 Atwenty-third aspect of the present invention

provi des apphfPhfhit RFEa Rl R ElRAL: - S05 £ & Aghpdaald W 215420 of an

I mge displaying section of an information recordi ng-di splayling card; and

at | east ong of _t fQll ow ng: displaying an,i e, and erasi t he i mage.
The § nf or naiasaie B CLPE 08 B PafRegindhetlion i sl < oo meet ; an
over sheet bonded to 10 the core sheet, wherein the over sheet conprises: a

support whistlragoshistiers E ahtheraepbhes aqealdpecS) e6.0Esi o7 Pa, barrier |ayer
having a thickness of 0.1-10 pmdisposed on the support, and a reversible

t her nosensitive cordi ayver ,sposed .on._the barri.er |ayer, wherein the
reversi Bl e ther n%ggﬁgﬁi %E&Hrpeeg%?gﬁhﬁgprleg@%rmg% & Eﬁﬂgzﬂfefna%%éﬂgar on donati ng
col oring conpound, and an 15 el ectron-accepting conpound. The reversible

t her npsens iPreopasipg aoeidiod coniprysing’ heesingabrerfose ofgiramngs disployinmg a
coloring state and a decolorizing state, wth a difference in at |east one

of the fol MO éh NGNS RIEPRLAEWiH1aRRE card; und at least one of the

following: displaying an image, and eraging the image. The information
recording-displaying card, comprizses: a core sheet: an over sheet bonded to

10 the core sheet, wherein the over sheet comprises: a support which comprises
en amorphous polyester resin, a barrier layer having a thickness o 0.1-10
em disposed on the support, and a reversible thermosensitive recording layer
disposed on the barrier layer, wherein the reversible thermosensitive
recording layer comprises: an electron-denating coloring compound, and an

15 electron-accepting compound. The reversikle thermosensitive recerding
layer iz capable of relatively forming a colering state and a decolorizing state,
with a differenca in at least one of the following: a heating temperature, and
8 cooling rate after a heating. The over sheet is embossable in an upper
portion thereof, functions as an image displaying section, and meats the

20 following condition {A} and condition (B): condition (A} {the over sheet's

upper limit temperature for erasing - 30°C) <

23
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a cooling rate after a heating. The over sheet is enbossable in an upper
portion thereof, functions as an inage displaying section, and neets the 20
followi ng condition (A and condition (B)= condition (A) (the over sheet's
upper limt tenperature for erasing - 30C) 5 23 (a tenperature of a storage
elasticity IT (1.0 E + 08) Pa) S 200C, and condition (B) 1.0 E + 04 Pa 5
(the storage elasticity E of the over sheet at 180DC)55. OE+07Pa, A

t went y- f oufa temspareturecif atdterapeedanticiiniV h0iBr CR @l di20g°Cpandhe 5 twenty
third aspect provides that a thermal head is used for the displaying of

the imge @oddiBbhYBS 1 btW+arPPsk (Ble gthg.}gg;quﬁggr%mﬁm BReriERE ding to the

twenty-thirdaspect provides that one ead and a ceram c heater
is used for tnrz_ﬁ er a?cn of the image. 10 A twenty-sixth aspect of the
present i ntBRtYSO-9dedi MRy to any one of the twenty- third aspect to the
twenty fifth aspect provides that the thermal head is used for the
di spl ayi ng and tAewetasiongthodspebicof tie @eesedin dnedhtdCiccomling td'ghd S carri ed
out by the erasing of the inmage and a displaying of a new inmage 15 20 24
5 twenty third aspect provides that a thermal heag is used for the displaying of
the image.
A twenty-fifth aspect of tho present invention according to the
twenfy-thirdaspect provides that one of a thermal head and a ceramic heater
is used for the erasing of the image.
10 A twenty-sixth aspect of the present mvention according to any one of
the twenty-third aspect to the twenty fifth aspect provides that the thermal
head is used for the displaying and the erasing of the image, and an over

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

1mage.
15

20

24



—— e e S L T s e e e A R e, Gt G P S T  —— L N e e L) = L Ka O Lk Cal s — 11 2" " " TNK

tw BRI EF DESCRI PTION OF DRAWNGS FIG 1A and FIG IB explain a nmethod of
formng an information 5 recording card according to an enbodi nent under
the present invention, in which FIG |As a cross sectional view of a
state before heating-pressing the information recording card according to
t he emhodi m ent under the present invention, and FIG 1B is a cross
sectional view of a state after the heating-pressing. 10 FIG 2 shows a
coloring property and a decolorizing property of a reversible

t her nosensitive recordi ng nedi um under the present invention- FIG 3 is a
cross sectional view of a state before the heating-pressing, so as to
exenplify a nmethod of manufacturing an | C card which is an exanple of an

i nformation recording di @ﬁﬁ@&ﬁg w 15 invention. FIG
4 is a cross sectional J%@Aﬁ%iﬁgi %ﬁ%b é in FIG 3, after the
heat i ng- pressi ng and a subsequent enbossi ng. BEST MODE FOR CARRYI NG QUT THE
| N\VENTI ON 20 Th EBhVEA st FAGOYB eixpliie a mbehodrof Semi inerseiiilemnsa tsdidi ed
repeatedly an over sheet and a core sheet which constitute an information

25 r ecosd| ags i) A A oW Soc b Wb HILleseh [ HS.ERTHNG UP Wi th

t he present rnventio

which FIG. 1A 1s a cross sectional view of a state before heating-pressing the
information recording card according to the embodim
ent under the present vention, and FIG. 1B is a cross sectional view ol a
state after the heating-pressing.
10 FIG, 2 shows a coloring property and a decolerizing property of a
reversible thermosensitive recording medium under the present invention.
FIG. 3 is a cross sectional view of a state before the heating-pressing,
&0 as bo exemplify a method of manufactvring an IC card which is an
example of an information recording-displaying card under the present
15 1invention.
FIG. 4 is a cross sectional view of a state of the IC card in FI(3. 8,
efter the heatin.g-pressiug and a subsequent embossing.
BEST MODE FOR CAREYING OUT THE INVENTION

20 To solve the above issue, the present inventors studied repeatedly an

over shaet and a eore sheet which constitute an information

25
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The above main focus on the over sheet is due to its recording materi al
havi ng a special property of "reversible thernpbsensitivity.” More 5
specific description thereof is to be nade bel ow. The above speci al
property of the over sheet nmay 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

t hus obt ai mechrdurg-digplaying drird, nmsmly, tho cvemghkesd] epipyoinige fupreithahe of t he
unity may be 10 decreased or lost. The present inventors, therefore, have
come up w ig I nvention to overconme the above possible
shortcom n T e above |nfornat|on recordi ng-di splaying card under the

pr esent i nventi on may not _be decreased in its function of an |nage

di spl ayi ng sect i 6h¢ abeXecRaim kgyh optBG PRIcEhget iF due taitpreesrdingki ng” t hr ough
t he enbossing, 15 Moreover, the above information recording-displaying card

under the ph@eeMl hati ger@peemcp&épé&w sEbeshafle %Ebz@:&t%bﬁﬁhv&ﬁb()%hﬁg after
the image is displaye on the inmage displaying section e information

Choot dn GUBRIEHERTRE, LOrHE b B BBBFolnm 1 300 SHEPALABEET o bonded

with each other. The over sheet conprises a support, a barrier |ayer having
a t hi cknessfhe gver-sh@eipmagtibtepofiednsd hiyhe theappd energiner a chanicah reversi bl e
t hernosensitive recording la_yer disposed on thebarrier |ayer,
energy which may be caused in a step of heating-pressing for uniting the
over zhect with the core sheet, and a step of embossing the thus chtained
unity. In this case, an image displaying fanction of the unity may be
10  decreased or lost. The present inventors, therefore, have come up with the
prezent invention to overcome the ebove possible shortcoming.
The above mmformation recording-displaying card under the present
invention may not be decreased in its function of an image displaying section,
even though provided with an "emboss marking” throvgh the emhossing,
15  Moreover, the above information recording-displaying card under the present
Invention can be subjected to ancther embossing after the image is displayed
on the image displaying section.
The information recording-displaying card under the present
invention comprises: r core sheet, an over sheet where the core sheet and the

20  over sheet are bonded with each other. The over sheet comprises a support,

a barrier layer having a thickness of 0.1-10 pm disposed on the support, and

26
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where the support conprises as a main conponent thereof an anorphous

pol yester resin while the reversible thernosensitive recording | ayer
conprises an el ectron donating col oring conpound, and an 5 el ectron
accepting conpound. The reversible thernosensitive recording 26a - - -
R T | ayer is capable of relatively formng a coloring
state and a deeolorizing state wth a difference in at |east one of the

f ol | owl ng- a meyemiliie dhémgosceapreateordinglager dispasedon thebarmérclaabier a

heati ng. Mreover, the over sheet functions as an inmage displaying section

and neets i L4 - hil | gng as

havi ng enbg@%r&aglh% It oiﬁ(é[%ﬁg %‘%/Sezp"3 éﬁgﬂéﬁﬁgﬁgﬁg%o?%gtai‘l%m?@?gP i ng- di spi
eying card under the present invention is not specifically limted. In the
fol | owi ng ®elygrker apsipAyhids ehe pyersible fhermospgsitivgasesrding Inverx 105, " "1.0 E
+ 04" denotes "1.0 x104," and "5.0 E + 07" denotes "5.0 x 107." Moreover,
the tenper abmpfise a® bRIAGA -BirdtilGolotine ddmpbuadraf8hnPa 10 denotes a
tenperature for obtaining the storage elasticity of EE (1.0 E + 08) Pa.
Condi ti gn 1%oyer sheet's upper JLimt t erature for erasing inmage -
300 5 Bt el BRI AR L FURRYERG A0 el Pl BP Hp B Eoai e RATURE 2000
Condition (B) 1.0 E + 04 Pa 5 (storage elasticity E of over sheet at 15
180C) 5. 0E+07Pa. Hereinafter described is the condition (A and the
condition (B) which

26a
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are, in conbination, to be net by the over sheet of the information

recordi ng-di spl aying card which over sheet is bonded with the core sheet,
under the present invention. 20 Condition (A) (over sheet's upper limt
tenperature for erasing imge - 30C) 5 (tenperature of storage elasticity
E'(1.0 E+ 08) Pa) 5200C 27 Condition ($) 1.0 E + 04 Pa :5-. (storage
elasticity E of over sheet at 180C)55-0E+07Pa 27A - - - - IS -- ---------

The condi ti : ; |t r r - ' I mage
150505 (1 esad babMeer RIpEkels BiRPRlE d ddning PG RN Y GrupRizFERsBE . 'S
necessary for the_inforpmation recording-displaying card under the present
i nventi on "Btk adifereape &e@lﬁaéh?ﬂqﬂ%é&'ﬂwgréﬁeg%@m@t@mﬂﬁgei mages 5
(hereinafter referred to as 'repetition durability"). The "over sheet's

upper |im taudgiipesdling @afeOsfter @ hbdting, "Ed6reo¥aY thh ageCilldey fRftcdabagm ned by
a nelting point of a devel oping agent of a reversible thernosensitive

mat eri al . Measurengnt,_t.hereof may,be cayri out in.the | | ow ng st eps:
Cont acti ng THEVES COPURUDE ront Bl eeht ecelrmibbeontifos G and api g
quenching, form ng thereby a saturated coloring i nage, pressing thereafter
by mean8 ofcordibientBs| opeldngssdiaviiiy adbodsahiletyton theY®eBEhedt, the

informaticn recording-displaying card under the present invention i3 not
specifically limited. In the following condition (A) and (8), “1.0 E + 08"
denotes “1.0 x108," “1.0 & + 04" denates “1.0 x104" and “5.0 E + 07" denotes
“6.0 x107." Moreover, the temperature of storage elasticity E(1.0 E + 08) Pa
10  denoctes a temperature for cbtaining the storage elasticity of E' 3.0 E + 08)
Pn.
Condition (A) (over sheet's upper limit temperature for erasing
image - 30°C) < (temperature of storage elastcity E' {1.0 E + 08} Pa) < 2¢0°C
Condition {B} 1.0 E + 04 Pa < (storage elasticity E’ of over sheet at
15  180°C) £5.0 E + 07 Pa.

Hereinafier described is the condition (A) end the condition (B) which
are, in combination, to be met by the over sheet of the information
recording-displaying eard which over sheet is honded with the core sheet,
under the present invention.

20 Condition {A) {aver sheet's upper limit temperature for eraging

image — 30°C} < (temperature of storage elasticity E' (1.0 E + 08) Pa) £ 200°C

2
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KOGYO CO' LTD.), nore specifically, pressing heat plates (5C stepw se
tenperatures) to the saturated coloring i nage under a pressure of 1 Kgflcm
for 1 second. Wth this, an erasable upper limt tenperature can be 15
obtai ned, The "tenperature of storage elasticity E (1.0 E + 08) Pa" may be
calculated in the follow ng steps: cutting a sanple into a plate, carrying
out a tensile test with 'Viscosity-Elasticity Spectroneter' nade by

rWAMOTO S Sy measur i i i it.y~elasticity in.a range of
20 tenper a?u%ﬁjr om)OC to 28%?’3@2?%&“&%%@5%‘5 E‘?%Esg‘m’étgﬁﬁetfeftequency
of 1 Hz, and calculating the storage elasticity E as a real nunber item
28 4. The rA80¥kT BIOE H®sensitive recording material containing the

| euco dye (el ectron-donating col oring conpound) and the devel opi hg agent

(el ectron-accepti ng conpound) under the present invention defines, in
general , an inherent image-erasing tenperature range, and therefore, the 5
upper limt tenperature for erasing inage is, in general, attributable to a
mel ti ng point of the devel oping agent. In other words, securing such a high
durability as not to cause deformation even after repeated form ngs and
erasings of the imge maybe in need of allow ng the tenperature of storage
elasticity R(1.0 E + 08) Pa to 1o be nore than or equal to

(thermal -reversi ble recording medium s upper limt

27A
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tenperature for erasing image - 300C) and to be smaller than or equal to
200C. The tenperature of storage elasticity E (1.0 E + 08) Pa |less than the
(thermal -reversible recording nmedium s upper limt tenperature for erasing
15 image -- 30C) herei nabove may soften the over sheet too much, thus
causing heat deformation after repeated operations. The tenperature of
storage elasticity E (1.0 E + 08) Pa |l ess than 140C herei nabove may

soften the over eel f. t 00 t hus usin url from several
printing operat |%ﬁ"s \%ﬁé%bﬂ(u }Barﬂg? Epgﬁll-jeﬁm‘g%’ gﬁjé‘etf PhE™sind, the
tenperature of storage elasticity E (1.0 E+ 08) Pa nore than 200C may

har den t heimpgge — SAXEY < {lsmperaiure whitorageeslpeticiMoEl (5.0 EcspinRa)bt 20°6r  a
deteriorated inpingenment on an erase bar head or a thermal head in the

erasi ng- pr jd\dedgsary MiStHeAH Rirfth HRGRH dilBafs @aﬁ% éPlﬁ
| mage-erasing. The material for the support cons |tut|ng e over sheet

under the .5 present invention is to be described in detail afterward.
Concer ni ng"tV§nkion tg geeurean excellent praperty jof repeptedly eraging images ati o of a PC
(pol ycarbonate) and the like relative to an anorphous polyester resinis
r esponsy bl ¢hefrainaftiee refeergdan als frapetition durapdigriasticity R (1.0 E + 08) Pa,
and therefore adjustnent of the ratio is of inportance.
The “over sheet’s upper limit temperature for erasing image™ may
basically be determined by a melting point of a developing agent of a
reversible thermosensitive material. Measwrement thereof may be carried
out in the following steps: contacting the over sheet with a hot plate of 180-C
10 for a rapid quenching, forming thereby a saturated coloring image, pressing
thereafter by means of a heat slope tester HG-100 {(masde by TOYO SETKI
KOGYO CO., LTD.}, more specifically, pressing heat plates (5°C stepwise
temperatures) to the saturated celoring image under a pressure of 1 Keglfem
for 1 second. 'With this, an erasable upper limit termnperature can be
15 obtained,
The “temperature of storage elasticity E' (1.0 E + 08) Pa” may be
caleulated in the following steps: cutting a sample into a plate, carrying ont a
tensile test with “Viscosity-Elasticity Spectrometer” made by TWAMOTO
SEISAKUSHO, measuring s dynamic viscosity-elasticity in a range of

20 temperature from 0°C to 200°C (3°C stepwise bemperatures) at a frequency

of 1 Hz, and ealeulating the storage elasticity E’ as a real mumber item.

28
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10 The condition (B) (1.0 E + 04 Pa) 5 (storage elasticity E of over sheet
at 180C) 5 (5.0 E + 07 Pa) is necessary for the over sheet constituting the
i nformati on recordi ng-di splaying card under the present invention to secure
an excell ent enbossability. Merely form ng an "enboss marki ng" on the unity
constituted of the 3,5 over sheet and the core sheet through
heating-pressing is not sufficient. The enbossability is defined to have

all of the foll oyhRGesdhRiGSihe u@ﬁh‘ 28 ~dordi Xtefiaf ggﬂgg of the
"enboss marking" is di sﬁfhngthégﬁled rorﬁ;o ug‘%ﬁg\égc |ong&g:y a éﬁ'ﬁdary

bet ween th? coqgfx (or the cgncave) anll the other sections. ii) The
convex and [¢¥fe GE{eleronrdongipg celoring rompeund) and thodevrdoringeghnt and have a

certain height and a certain depth respectively. iii) Braking of the over

sheet it sel(électpes-anaiptagusmpoanay uhder MEPrepaRihPafiod dfnealin Ne fi ni shed
card itself is free fromany deformation such as a remarkable warp and the

i ke. The Ltion. (B) can be cal.culated in the foll Qw ng_steps: cutting a
sanpl e i nt ggggrﬁﬁ’aﬂ%%webeﬁ?ﬁlﬁgﬁmw&n%' Fﬂg\%‘?@%a L El asticity
5 Spectroneter' nade by | WAMOTO SEI SAKI JSI 30, neasuring a dynam c

vi scosi §y- upper limik iemperaturs fopemEingsinm geria) o gerferalpattfiGutsh12@0& ( 3C

stepw se tenperatures) at a frequency of 1 Hz, and cal cul ating the storage

ilggét : (S:i E g“%g@%gﬁ@ﬁ%ﬁ?ﬁ%%&%?g&“#r ein, the storage elasticity E at
In other words, securing such a high durability as not to cause
deformation even after repeated formings and erasings of the image may be
in need of allowing the temperature of storage elasticity B’ (1.0 E + 08) Pa to
10  be more than or equal to {(thermal-reversible recording medium’ upper limit
temperature for erasing imege — 30°C) and to be smaller than or equal to
200°C.
The temperature of storage elasticity E' (1.0 E + 08) Pa less than the
{thermai-reversible recording medium's upper limit temperature for erasing
15 image - 30°C) hereinabove may soften the over sheet too much, thus causing
heat deformation alter repeated operations.
The temperature of storage elasticity E’ (1.0 E + 08) Pa less than
140°C hereinahove may soften the over sheet further too much, thus cansing
a curl from severnl printing operations, which is not preferable,

20 On the other hand, the temperature of storage elasticity E’{(1.0 E +

08) Pa more then 200°C may harden the over sheet too much, which may be

29
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10 The enbossing is, in general, carried out so often at 180C or nore, and
therefore, is preferred to be flexible to a certain extent at 180C for
form ng the over sheet After studying, the present inventors verified that
the storage elasticity EE of the over sheet in a range from1l.0E + 04 Pa
to 5.0E + 07 Pa at 15 1800C is capable of carrying out a sufficient
enbossi ng, As described above, in the nodem society, it is practically

i ndi spensa i ., . card and the,like are marked
with' enbo?égpr?gjrg% %Eﬁ%mﬁ%bgﬁ%%ﬁ%arﬁ%mﬁo#ﬁﬂe%%%g% s?%’ﬁﬁ?maq’ﬁ'éaover sheet
the core sheet and the information 20 recording-displaying card (which is a
unity of t hermyl headdndhe epgeingprinting thuseausingunevepcimagecfosmbid irt | es :
t hereof . The over sheet which is required to 31 bring about a sufficient !
inage-disph@gﬁgghﬁﬂgggﬁgﬁu?nd to inmpart the enbossability is especially

| mportant under the present invention. Thereby, the over sheet is

especi al |y studi under, e present invention and cqnditiogns _thereof have f
been det er ni ned, EWS‘F’H%]ﬁg&Lﬁ?\B‘PP%%’sS%FEDQ BAYY Pheet ypieides in the '

machi ning tenperature range of the over sheet. Under the present
i nvent i ®n, prévent imehtinads to bs desdpilediadebyil hfierwiel, aghnebathg ehisy E  of the
over sheet. Mdre specifically, it is necessary to use the over sheet

e 09150 ChOLRLA0 8 siiARe!Gbio) nafely, Bndb§ Hflo of §PC (RiychrBihdtd) 4y > OF * O

[EETRET RN

Pa at 180C.

the like relative to an amorphous polyester resin i3 responsikle for the
temperature of storage elasticity E’(1.0 E + 08) Pa, and therefore adjustment
of the ratio 15 of importanca.

10 The condition (B) (1.0 E + 04 Pa) < (storage clasticity B’ of over sheet
at 180°C) < (5.0 E + 07 Pa) is necessary for the over sheet constituting the
information recording-displaying card under the present invention to secure
an excellent embozsability.

Merely forming an “emhboss marking” on the unity constituted of the

15 over sheet and the core sheet through heating-pressing is not suffcient,

The embossability is defined Lo have all of the following states: i} Each of a

convex and a concave of the “emboss marking” i=s distinpuiched from other .
sections by a boundary between the convex (or the concave) and the other
sections. ii) The convex and the concave are well cut and therefore not

20 smooth, and have a certain height and a certain depth respectively. iii)

Braking of the over sheet itself does not cause layer-to-layer peelings. iv)

do
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] o above range may carry out the enbossi ng advant ageously. Enbossing with
the storage elasticity E nore than 5.0 E + 07 Pa at 180C nay cause

| ayer-to-layer peeling attributable to braking of the over sheet itself,
or cause warp to the finished card, which are unlikely to neet the above
enbossi ng conditions. 15 Enbossing with the storage elasticity E |ess than
1.0 E+ 04 Pa at 180C may cause Rhino failure in the filmformng, thus

damagi ng f ' ' et er eof i.ch is not :
pr ef er abl ewwﬁﬁgg%dr%-ggﬁa@t]er%aer%&nd é odg'?%"gétg '% 3F]\IA‘%H €t he ;
support may be in_need of attention, since naterlal thlckness and the !
li ke of th&asREGddhe like. | ayer may i an uence the storage elasticity The over
sheet under the present invention is a reversible 32 therruosensitive

recordi ng nat er i Fhe vétidition @8) @in b&adbulatd UL B]1SwidcGEFR 4! hve
recording |layer an the support. The reversible thermosensitive recording

el bt on- aABI S eI A <tk fepede ol R Visrorits Boebrinig state and

a decolorizing state with a difference in at |east one-)6f the follow ng:
i) a heati Egeﬁtem;etea’t radedyd WAMOT'Q GBIBAKITSHO, aidaeuringe: hagirhizg. The
mat eri al constituting the reversible thernosensitive recording | ayer and

form ng ot baeodiAYEhE ity %@pgﬁg&@qﬁﬁ{#%%#g%g%% g&ﬁg ta\éﬁel ayer on the

reversi bl e thernosensitive r acco d by the

stepwise temperatures) at a frequency of 1 Hz, and calculating the storags

A )

elasticity E’ as a reel number item, Herein, the storage elasticily E at
180°C is to be read from the data,

10 The embossing is, in generel, carried out so often at 180°C or mare,
and therefore, is preferred to be Oexdible to a certain extent at 180°C for
forming the over sheet.

After studying, the present inventors verified that the storage
elasticity B of the over sheet in a range from 1.0 E + 04 Pa to 5.0 E + 07 Pa at

15 180°C is capable of carrying out a sufficient embossing,

As deseribed ahove, in the modern society, it is practically
indispensable that the eredit card, the cash eard and the like are marked
with “emboss marking” which can be formed by embossing,

The over sheet, the core sheet and the information

20 recording-displaying eard (which i= a unity of the two sheets) may influence

the respective embossabilities thereof. The over sheet which is required ta

3l
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| o known reversible thernosensitive recording material. Hereinafter
described in detail is the support of the over sheet since the support is
the nost influential in the enboss ability and the repetition durability
under the present invention. Oher technical points are to he followed
thereafter. i s In view of the enbossability and the repetition durability
as well as wunification (adhesion and heat fusibility)- of the over sheet

with the cqL s 8t ri & . rt .of th ver sheet under
t he presen?ﬁﬁgﬁggﬁf%gn 's'a r%@#%h%%%%géﬁﬁPgﬁﬁgg%%g?HFH earmrphous

pol yester resin._ _Specifically, the resin conposition includes i) a single
type of an®mppasability ipesprsially impostantamdsoshe poesent inventivol y Mberabiyl oy resin
conposition of a plurality of anorphous polyester resins, iii) a polyner- 7

al 1 oy resithe o¥dr GRERAS iekpinlbf staBicd REIPIHE pRederE Shedntidsidt and a
pol ycarbonate resin, iv) and the |like. Hereéin, the anorphous pol yester

resin under the present,.inventiqgn maybe obtai ned by dehydrated-condensed
body: (aron%dgk‘ﬁ%cw&%vﬁ SE?gﬂmSmé%"rlgonent with diol conponent).
Mor eover, the anorphous pol yester resin hereinabove is free fromfailures

such ass whi t eni ¥ghéthyr or yiet embosableodgpend$ uai“goftmerd” irhehd inkchinili ch may be
caused in a practical heating-machining such as pressing-Fusing for

manuf act ur iR G 2aflze of e P knodiONER RS Plle pldiBnPIR/BRRH HfRO! YOSt of

resi n under gﬁe presen?elnven on extensively

“softness” is expressed by the storapge elasticity E’ of the over sheet. More

- o

spectfically, it is necessary Lo use the over sheet having the storage elasticity
E'in a range from 1.0E + 04 Pato 5.0 E + 07 Pa at 180°C. Meeting the

1¢ above range may carry out the embossing advantageously.

Embossing with the storage elasticity E' more than 5.0 E + 07 Pa at
180°C may caunse layer-to-layer peeling attributable to braking of the over
sheet itself, or cause warp to the fnished card, which are unlikely to meet
the above embossing conditions.

15 Ermbossing with the storage elasticity I’ less than 1.0 E + 04 Pa at
1B0°C may ceuse filming failure in the fln forming, thus damaging flm
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 meterial, thickness and the like of the barrier

20 layer may influence the storage elasticity.

The over sheet under the present invention is a reversible

a2
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| o includes those having | ow nol ecul ar crystal property, PET (polybutylene
terephthal ate) before a crystallizing treatnent, and the |ike. Preferable
exanpl es of the aromatic di carboxylic acid conponent .becom ng the raw
material for the anorphous polyester resin typically include terephthalic
acid, isophthalic acid, naphthal ene dicarboxylic acid, 15 and the I|ike.

O herwi se, a part of the terephthalic acid nmay be substituted wth other

di ear boxy! i gheiodendRiPePlcasdiaf rhiRrial mﬁc]ﬂhﬁeaméyﬂfex%aﬁ?e i ncl ude oxalic

acid, malonic acid, succinic acid, adeIC acid, azelaic acid, sebacic
acid, neop aC|d | SO |ic acj.d, ht hal ene d| boxyllc acid,
di phenyl ‘%@%’Dﬂﬁ%‘éﬁ‘ Yﬁ(fﬁ"l’gﬁﬂé? %‘E E’é’n 1'8’6‘?"&1 nd the like. The
above other di carboxylic acids naybe used al one or in conbination of two

or nore. Mibeomesensities perording 1@rerabntdins ah kivctbnedodating tolordgd t o be
substituted nmay be properly selected Preferabl e exanpl es of the dial

I e R e e SV

cycl ohexane dlnethanol and the |ike. 5 A part of the ethylene 9H£COI my . .

be subs®i t FOlFING £iate Aad ardeesloiziie statanpotion tiffaenppineat lopst ore of di al
conponent s incl ude propylene glycol, trinmethylene glycol, tetranethylene
gl ycol , hexaligiing: ene %rﬁhﬁbé' ) ;gbomﬂg,rarﬂeeﬁemﬂé h&heing! -
polyalkylene egcoI 1 4- cycl ohexane di et hanol

The meterial constituting the reversible thermosenesitive racording
layer and lorming other layer(s), when necessary, such as a protective layer
on the reversible thermosensitive recording layer can be accomplished hy the

10 lmown reversible thermosensitive recording material.

Hereinalter described in detail is the support of the over sheet since
the support is the most influential in the emboesability and the repetition
durability under the present invention. Other technical points are to be
followed thereaiter. ‘__I T

i5 In view of the embozsability and the rel_[:-etilfiu':i dur;;ii].iil;} as well as
nnification (adhesion and heat fusihililaffl:lif the over sheet with the core
sheet, the material for the support of the over sheet under the present
invention is a resin compozition containing an amerphous pulj:ester resin.
Specifically, the resin composition includes i} a single type of amorphous

20  polyester resin composition, ii) a polymer alloy resin composition of a

plurality of amorphous pelyester resins, iii} a pelymer alloy resin
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| O glycerin, pentaerythritol, trinethylol, methoxypolyal kyl ene glycol, and
the |like. The other dial conponents descri bed above nay be used al one or
in conbination of two or nore. Mreover, the anount of the other dials to
be substituted nmay be properly selected. 15 O the anorphous pol yester
resins under the present invention, the polyethylene terephthal ate forned
by pol ycundensation of the terephthalic acid with the ethylene glycol is

preferabl e L+ f ' - e oweyer ., use of .the
copol yner po]faﬁ}é%tﬁ\g]rl%ggﬁ%gflmn;ng |§§l§%t§r?g%s§§%%\é % ‘.Q&i"ﬂ" SAHEIER™ &her t han

the terephthalic _acid and/or ii) diol conponent other Zq than the ethyl ene :
gl ycol is &pddbefikective for acconplishing the object of the present ‘I

i nvention. 35 ~C= Exanpl es of the copol yner polyester include the one nade

of a pol ycondenEaidin iafarhdrphotd SATBGKY rédinaiddr CRUPRAEAE inkBfLBR! %0 Or
nore part is terephthalic acid, and the remaining part Is substituted with

ot her dicarh l,i,c. acj.d onent nd i) a diol copgponent (60nmol % or :
nore part E@ﬁ%?‘%f&ﬁ@?ﬁ%@ﬁtﬂaﬁ%ﬂﬁw%ﬁw & 333 oggiseriduted with ¢
ot her dial conponent). Moreover, the aromatic pol yester resin usable under ;
t he preSentompenaritwioh dd roimponemt).x t Mioeeovler,vble vt d¥phenepilpetab réah at e and
t he above
hereinabove is free from failures such as whitening (by crystallization},
fusion and the like, which may be caused in a practical heating-machining
such as pressing-fusing for manufacturing the cards. Moreover, concept of :
the amorphaus polyester resin under the present invention extensively
10  includes those having low molecular erystal property, PBT (polybutylene
terephthalate) before a crystallizing treatment, and the like.
Preferable examples of the aromatie diearboxylic acid component
becoming the raw material for the amorphous polyester resin typically
include terephthalic acid, isophthalic acid, naphthalene dicarboxylic acid,
15 andihe like. Otherwise, a part of the terephthelic acid may be subatituted
with ather dicarboxylic acid.
Exemples of the other dicarboxylic acids include axalic acid, malonic
acid, succinic acid, adipic acid, azelaic acid, sebacic acid, neopentyl acid,
isophthalic acid, naphthalene dicarboxylic acid, diphenyl ether diearhoxylic

20 acid, p-oxy benzeic acid, and the like. The above other dicarhoxylic acids

may he used alone or in combination of bwo or more, Moreover, the amoun
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copol ynmer pol yester. Use of the copol yner polyester is, however, in need of
10 careful ness since selection, content and the |like of the

copol ynmeri zati on conponents nmay occasionally greatly change sheet's gl ass
transition tenperature and tensile elasticity. In the case of the above

m xture, the aromatic polyester resin that is substantially anorphous is
preferred as a preferably used copol yner 15 pol yester, which resin is

pr epar ed b)ﬁfgmpgm d ,gm of

pol yet hyl ene terep tH%aF v%cﬁ&lﬂ%%yc g(%ét%gﬁ’ﬁgﬁ#{aﬁ&%l&&gﬂ" exanpl e
t hereof including "PETG " a brand of EASTNAN CHEM CAL. The pol ycar bonat e
resin in the pol yraierable examples of Embiok rempeneat bepeminghthearaanor phous

pol yester resin and the pol ycarbonate resin extensively 2 0 signifies
pol yners hawategiat forithe abeurpRoEH palybsibiordsin tisitally FRIMHCARyRneldfhe0l . 36

Exanpl es of the polycarbonate re5|ns i nclude i) one manufactured { from :
bi sphenol ' | ze ol caton IO "
i nterfaci a@%% %f%ﬁ@?%ﬁ%ﬁ%%ﬁ%ﬁ%ﬁ%ﬂiﬁw d and the  ;
like, ii) polyester carbonate obtained by copol ynerization of bisphenol A ;

and 5 @i cainskyf the etbyleneaglyecd magehd fulbstdutedpirith thebelpdrtdial i ¢ acid (or
i sophthalic acid) dichloride and the like), and iii) one obtained by
pol ymer i zau,]ﬂﬂ ofdnt. DI sphenol A derivative (for exanple, tetranethyl

bi sphenol A and the li ke).

Examrples of the other diol components include propylene glycel, ,.
trimethylene glycol, tetramethylene glyeol, hexamethylene glycol, diethylene
glycol, neopentyl glycel, polyalkylene glycol, 1,4-eyclohexane dimethanol,

10  glycerin, pentaerythritol, trimethylel, methoxy polyalkylene glycol, and the
like.

The other diol components described above may be used alone or in
comhbination of two or more. Moreover, the amount of the other diols to be
substituted may be properly selected.

15 Of the amorphous polyester resins under the present invention, the
polyethylene terephthalate formed by polycondensation of the terephthalic
acid with the ethylene glycol is preferable in view of cost. As described
abave, however, use of the copolymer polyester containing i) dicarboxylic acid
component other than the terephthalic acid and/or ii) dicl component other

20  than the ethylene glycol is also elfective for accomplishing the chject of the

rresent invention.
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Having the required function as support, the support of the over sheet

under the present invention is not limted to a single-layer film in 10

ot her words, a nmultilayer body (two or nore |ayers) constituted of

anor phous polyester resin and other type of filmis allowed. For exanple,

such a multilayer structure is allowed as has i) an inner |layer on a first ;

side for the reversible thernpseasitive recording |ayer and ii) an outer !
1

| ayer on a secong f iogn) with.the core 15
sheet. In this s1 ﬁ%@ﬁ&?gga%%@gepégﬁ% ??ﬁé éEF#%PQﬁﬂﬂﬁﬁewgﬁer i's
preferred to have a melting tenperature |ower than that of the resin
constit uti Pgixceadensqfion of:dy adicarborgic arid témponant ($0 ol %6 we nidre past d' s heat
resi stance without losing |low tenperature fusibility. Mre specifically,

a doubl e- | ayfirepNfializRm, aha\thﬂseﬁﬁﬁuﬁgtp‘a& isas‘(lﬁﬁuhgt@d%ﬁ?uﬂ{ pol yester

resin and the I nner Iayer made of polynmner l oy resin conp05|t|on
(am)rphous ges;l SI n and ﬁ%‘ﬁ; ? ?iyﬂate resin) may bring 37 1~ about
heat resi s S B f ol tpmmonerd (68mmalsi@smorgmarhaye
excel | ent enbossablllty Mor eover, such a support filmmay be used as, when
necessasy, ixethylénesglachl) 4rid/ds: murdinhg Pt Of sitistithtdd witArdther digh €r, 1 nmpact

I nprover and the = 5 like. The support film especially, blended with i) a

pl at e- shap h such as tale, and ii) a tensile-strength reducing
pol ymer sugﬁngsﬁ%%?'ybutyl ene

Moreaver, the aromatic polyester resin usable under the present
invention may be a mixture of polyethylenc terephthalaie and the above E
copolymer polyester. Use of the copolymer polyester is, however, in need of
10 carefulness since selection, eontent and the like of the copolymerization
components may occasionally preatly change sheet's glass transition
temperatnre and tensile elasticity.
In the case of the above mixture, the arometic polyester resin that is
substantially amorphous is preferred as a preferably used copolymer
15  polyester, which resin is prepared by substituting about 30 mol % of ethylene
glycol (of polyethylene terephthalate) with 1,4-eyclohexane dimethanol, an
example thereof including "PETG,” a brand of EASTMAN CHEMICAT..
The polycarbonate resin in the polymer alloy resin composition of the
above amorphous polyester resin and the polycarbanate resin extensively
20 signifies pelymers having earhonate bonding (-C0-0-) for a main chain

thereof.
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t er epht hal
Thi ckness
of the inf

ate can be preferably used for inproving enboss ability. _
of the support constituting the over sheet depends on thickness g
ormati on recordi ng-di splaying card to be manufactured, 10 in

general, however, preferably in a range from50 pmto 250 m and nore
preferably in a range from75 gmto 200 m Hereinafter described is the

core sheet

used under the present invention. The core sheet used under the

present inventi Ol ' ok m ng the information i
recor di ng- di spl a&f‘%@%%ﬁg‘g P%%ngl ng lé%(i):'vi_)se'if':'%ﬁu’eﬁ%“él Pk gmﬂli'gawotgce of the |

core sheet

r ect angul arT¢Ip RisphenahA (whiehds sprthesized by Thenebard strsone)thyoughean when

necessary,

intg.,a_ unit Odinarily, the core sheet is shaped into a

e ——

of multilayer structure. The core sheet may encapsul ate an

i nf or mat | oRnGdrfieidgrlERetikation, ArandBs@RGRSEbS, d PhARhOhod 2d (hg Section
maybe bonded to or enbedded in a single resin sheet; while an I nformation

storing segkion ich is an TO chip, ..38 an antenna cqil and the like ma ,
0a° T e By rtet Rasbind ditidbien b5 cn Pl MEmbon Y bisgpopel Aghdw chod® |

be mated i
bet ween a

plurality of resin sheets. The core sheet having the information

st ar i ng5sedidaghoxjilpeit destivatiteforedxawepl aptenegtethaty beiddenophgiLid and 5

require | abor forces for disposing the 5 nagnetic tape and the |ike or for

posi tioni ngl‘:ﬁ?g(i:%(n]}z),?ﬁg 2@tk iR L‘%‘E?‘Q Jﬁ%")ﬁ:\éﬁfmedth% ﬁﬂqﬁng‘lb]%&/t?uﬂ)g?r ations, the

convention

10

15

20

ogy I's applic
bisphenol A derivative (for example, tetramethyl bisphenol A and the like),

Havin'g the required function as support, the suppert of the over
sheet under the present invention is not limited to a single-layer film, in
other words, a multilayer body (two or more layers) constituted of amorphous
polyester resin and other type of flm is allowed,

For example, such a multilayer structure is allowed as has i) an inner
layer on a first side for the reversible thermosensitive recording layer and ii)
an outer layer on a second eide for heating-pressing (fusion) with the core
sheet. In this structure, the resin constituting the outer layer is preferred
to have a melting temperature lower than that of the resin constituting the
inner layer, so as to effectively improve the card’s heat resistance without
losing low temperature Fusibility. .
More specifically, a double-layer over sheet having the outer layer

made of polyester resin and the inner layer made of polymer alloy resin

composition (amorphous polyester resin and polycarbonate resin) may bring
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which is used for the information recording card free fromthe imge

di spl ayi ng section. The core sheet under the present invention is preferred
to have j-0 thickness in a range from50 Nmto 5 mm nore preferably in a
range from 200 pmto 600 pm The material for the core sheet under the
present invention is preferred to be thernoplastic resin that is

def ormabl e by heating-pressing and shaped substantially into a sheet. It

def | substantially 1 e
of tho overcenEhpdebRi®eraifly heaCdel By with Bishle' sl Mt dieei on to” |

the over sheet, the core sheet is preferred to use a resin of the sane
(common) t gpectient embosspbilitye over sheet at least in its surface |ayer
section contacting the over sheet. Exanples of the above sanme (commmon)

resin include angg Rk ¥ | a L n, and the
RRES 6 : %}%?E&t%ﬂni ﬁ%;yrbe RRHRS %Qﬂ%%géﬁ A

i ke. Preferable exanples o e thernmoplastic resins inc r phous 39

pol yester resin, .ycarbonate resin, and an_all oy (of. pol ycarbponate resin
and anorpﬁ?ﬂfé“‘iﬁfﬁﬂéé?%‘srsq” E“"Rmﬁfr,]‘r‘#"i’r?ﬁt”é:dﬁﬁ » UReaeiRRIvveraand e pur pose :

resins such as polyolefine resin, crystal polyester resin, acrylic resin,
ABS resi nlikdS Tke sappdrt fitlageadeaills, blesded aith i) Beplhickshapied Mles@ueisabl e. 5
An engi neering plastic having a good heat resistance nay al so be used as
the core Sﬂgfﬁlc,nﬁﬂﬁf ﬁfé %nm]@m,g%ﬁ rgéuéhk'f pgl iErII_eS%r . "9 P%ij%%l il%l%lE
terephthalate can be preferably used for improving embossability.
Thickness of the support constituting the over sheet depends on
thickness of the informetion recording-displaying eard to be manufactured,
10  in general, however, preferably in a range from 50 pm to 250 pm, and more
preferably in a range from 75 pm to 200 pm.
Hereinafter described is the core sheet used under the present
invention.
The core sheet nsed under the present invention is defined as the one
15 for forming the information recording-displaying card by bonding the over
sheet to the surface of the core sheet into a unity. Ordinarily, the core sheet
is shaped into a rectangular plate, and ia made of resin. The core sheet may
be, when necessary, of multilayer structure, )
The core sheet may encapsulate an information storing section, A

20 magnhetic information stering section may be bonded to or emhbedded in a

single resin sheet; while an information storing section which is an IC chip,
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I ncl ude pol yphenyl ene sul fide, polyetheri-mde, polyimde, poly ether ether
ketone, and the like. Filnms or sheets having as a main conponent thereof

t he above material (s) (one type, or two or nore types) can be preferably
used. 10 Not limted to the adhesion, for bringing about a plurality of
functions such as heat resistance and the like, the core sheet is preferred
to be of a multilayer structure (two |layers or nore). In this case, the
core shee re in nce, foll owed
by preSS|%gngybgeﬁ%ﬁgg%?ﬁgykﬁ? é§g§§%is eg%SQ@nnﬁ% %Phermnse a
15 plurallté of the prepared core sheets can be overl apped mnth t he over

sheet in KBegh AETIwdrstangvighed hpimenn aaylunq:illas:f@#sm@hmusg three- | ayer core
sheet may include the following i) and ii): i.)1. anmorphous polyester
resin, 2. pol yCaI'E@&ﬁte%hE@IShémnglﬁﬂe Bafmﬁaﬁ&ﬁtamg‘)éﬂcﬁaﬁt&épa&@&iﬂthaa“d i)

1. anDrphous pol yester resin, 2. alloy of 20 pol ycarbonaté resin and

anor phous ester resin, and ous yester resin. The above
aror bhous. ABTYS Pe'iﬁmfiﬁée&‘?&ﬁc?"ﬁ%n%&&ﬁ%qﬂ%" fatpes fes dioppsing the

| ow-t enper at ure adhesi on, the above internediate |ayer, that is, the

pol ycar bonaagnedsitapoand biee Hlcd oy {rfpositioning vhialdohit mnd 8sd likeand t he

anor phous pol yester resin can bring about heat residence. Hereinabove, the

amor phous H&%@Ef%ﬁtﬁ@ﬁbnﬂre#{ &ﬁ&ﬁrsloﬂﬁﬁndx%%%n ie@ﬁJ;éiQes '%ﬂ%tfek%hous

pol yester resin alone or oy product av ng ol yest er

resin as a g? n, conponent thereof; while the
which is used for the information recording card free from the i image

displaying section.
The core sheet under the present invention is preferred to have
1¢  thickness in a range [rom 50 pm to 5 mm, more preferably in a range from
200 pm to 600 pm.

The material for the core eheet under the present invention is
preferred to be thermoplastic resin that is deformable by heating-pressing
and shaped substantially into 2 sheet. It is important for the core sheet to

15 have fusibility with the support film of the over sheet by the
heating-pressing. For obtaining high adhesion to the over shect, the core
sheet is preferred to use a resin of the same (common) type as that of the over
sheet at least in its surface layer section contacting the over sheet.
Examples of the above same (common) resin include amerphous polyester

20 resin, polycarbonate resin, and the like.

Preferable examples of the thermoplastic resing include amorphous

J9
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I nt ermedi ate pol ycarbonate resin includes i) polycarbonate resin al one or
ii1) an alloy product having polycarbonate resin as a nai nh conponent

t hereof. Depending on the object, thickness of the outer |ayer and the
intermediate 1 Q layer can be arbitrarily determ ned. The core sheet is
preferred to be any one of being transparent, sem -transparent and opaque,
ot herwi se, maybe white or colored chromatic. Depending on the application,

the core s LN # ing a sen,-transparent film
and an opagﬁ?ﬁﬁﬁg‘ﬁlﬂ%ﬁg%@%@%&% aﬁne%%“g?ﬁ%[ﬁwggﬂ?tg i may be

bl ended with the resin of the core sheet. For making a transparent film a
certain anBEBeIPhuspolyrefer resime Not bmited tathe ahgvegankealiapemer ency i s not
darmaged. In the core sheet, various additives other than the above pignents

may be bl epghesk Sithhsasoldlafhe Eéslﬁ,?uryﬁﬂﬁ?ﬂ?aﬂéﬂ‘é‘ﬂhi DRI ¢ilin, dﬁ?g the like,

20 The surface of the core sheet is preterred to be subjecte enbossi ng

and the like.for, degassi i | 0i.ni nq. Under, the present invention,

t he net hod?sm’%ﬁamfghi}‘ﬁ%@&?lﬁﬁjre@ﬂ rq‘eigketsﬁé eepsableet | and

manuf acturing the filmof the core sheet are not specifically limted, and
t her ef & e t hose Amoengineéring plastik imwingeagoediEheataedisténdeqhad als#peg t he

support (of the over sheet) and the film (of the core sheet) each of which
s of a siaglesd @YehrSLEdLE MiBrial Nrdfsbis SPARCS]AhORihS plaltics
inchide pelyphenylene sulfide, polyetherimide, palyimide, poly ether ether
ketone, and the like. Films or sheets having as a main component thereof
the above material(s) (one type, or two or more types) can be preferably nsed.
10 Not limited to the adhesion, for bringing about a phrrality of
functions such as heat resistance and the like, the core sheet is preferred to
be of a multilayer structure (two layers or more). In this case, the core
sheet having two or more layers can be prepared in advance, followed by
pressing by overlapping with the over sheet. In this case, otherwize, a
15  plurality of the prepared core sheels can be overlapped with the over sheet in
heating-pressing for [usion,
Examples of forming three-layer core sheet may include the follawing
i} and ii): i) 1. amorphous polyester resin, 2. polycarbonate resin, and 4.
amorphous polyester resin; and ii) 1. amorphous polyester resin, 2. alloy of

20  polycarbonate resin and amorphous polyester resin, and 3. amorphous

polyester resin, The above amorphous polyester of the cuter layer can bring
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be subjected to an extrusion with a T-die. For formng the support (of the

over sheet) and the film (of the core sheet) at |east one of which is of a

mul tilayer structure; i) the resin conposition of each |ayer is to be

subjected 10 to a coextrunion for lamnating, or ii) each layer is to be

made into a sheet followed by the lamnating. In view of productivity as

wel | as cost, however, the coextrusion is preferred for formng the | ayer. £

Speci ficall ' s | [ the.resin c sition is

bl ended or ,Eyjj\/\':/'ﬁietnrgi lhtg?g@}%, F%@ﬁ%g@%#@%%@ﬁgfhﬂ%i“(?é’r'iqtﬁ%gf‘i’ into a
15 hopper of .the T-die extruder. Then, the resin conpositionis nmelted in a
range of t dipEsabopeiempyimopdbeellop obBoomyentbonatedesinauidtheni th a cool i ng
roll and the like for solidification, to thereby forma sheet. In the case

of the mul tdﬂlmﬂuusghm@@s&é\siﬁqaﬁ%ﬁﬂgﬂhu@fheﬁef&i&éﬁf i's Dblended or, when
necessary, is shaped into a pellet to be inputted into one of zo the

respective hoppe of the -die truder having a plurality of T -dies
coupl ed therew t %I.Se ove e?’é’é’Tﬁ%ﬂ?ﬁ%‘ﬁ“ﬁﬁ‘?@’a@é theputey lpem 1 ange of
42 tenperature from 200C to 280C, co-extruded, rapidly cooled with a

cool i ngs r ghtludesi)taneoriphkes polyestat reklifi infaid aii) droalldieieidyicl Ravinkam nat ed
sheets. For causing a high adhesion to the bonded product of the over sheet

W th the cQugSR6EE pbIRbESS] rq'lﬁﬁ} | Qgé east the respective surface
5 layers there co tgc#ﬁgg%%gh%o er ar ﬂnﬁr%% m‘:ﬂwth&%o@ermde of the sane
ki nd of resin. .

intermediate polycarbonate resin includes i} polyearbonate resin alone or ii}

R

an alloy produnet having polyearbonate resin as a main component thereof.
Depending on the ohject, thickness of the outer layer and the intermediate
10 layer can be arbitrarily determined.

The core sheet is preferred to be any one of being transparent,
semi-transparent and opeque, otherwise, may be white or colored chromatic.
Depending on the application, the core sheet may be properly designed.

For making a semi-transparent Alm and an opague film, an inorganic

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

In the core sheet, various additives other than the above pigments
may be blended such as plasticizer, charge preventing agent, and the like,

20 The surface of the core sheet is preferred to be subjected ta embossing

and the like for degassing in e joining.
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Thi ckness of the over sheet and the core sheet is to be determ ned based
on thickness of the card to be manufactured. For manufacturing a card
havi ng thi ckness of 760 Am specified in JIS 10 X 6301. for exanple, the
over sheet having thickness of 50 mto 250 p.mand the core sheet having
t hi ckness of 50 mto 70D .tm can be so conbined that they can forma
certain card thickness. For acconplishing the certain thickness, a

plurality of th e . e d. 4n.t cas f.thg non-contact

| C card encapsuﬁgﬁﬁﬁbﬂgnggéﬁﬁlﬁﬁémg%ﬁ%ﬁ%F%ﬂ#ﬁm%QﬁPﬁgugﬁﬁgﬁﬁéﬁnihe t hi ckness
of the core sheet may be determ ned based on the size of the IC chip or the
ant enna. | pupprg oEEweoverisbeey and srrguifattuvingthefilok olthe cofe S@eparde o 200 Am
and the care sheet having thickness of 50 p,mto 400 pm are preferable.

Especi al | ynof éﬁe&ﬂbﬁﬂg\lﬁﬁité&‘,eaﬁ{d ¢hRYdioek (Hoke Km&hﬂ?%&gg AT ni ng two

core 20 sheets each having thickness of 280 mis preferred. Hereinafter

described is nmet hod of producing the information 43 recording-displ aying
card by boﬁﬁef[flg the over sheet to the core sheet, as described above. The
term ' bodi ng" under the present invention denotes unification, by using
adhesi v, heat i prifoastigige(Foppoitief ikl ovieri 3hedt) andnle 6@ (bf the. cobe FI G 1A

and FIG 1B show schematics of a state for manufacturing the information
recor di ng- gﬂe‘%@i &\ﬂlr& ‘:lﬁﬁ«r:ﬁ uPXf &Sﬁ&l&rﬂ}g Eti*ﬁkiglge,tt @ r%:\a/i%rcn%hp%gl lon is to
be subjected to an extrusion with a T-die. For forming the support (of the
over sheet) and the flm (of the core sheet) at least one of which is of a
multilayer structure; i) the resin composition of each layer is to be subjected
10 to acoextrusion for laminating, or ii} each layer is to be made inte a sheet
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
blended or, when necessary, is shaped inte a pellet to be inputted into a
15 hopper of the T'die extruder. Then, the resin composition is melted in a
range of temperature from 200°C 1o 280°C, extrnded, cooled with a cooling
roll and the like for solidification, to thereby form a sheet.
In the case of the multilayer, the resin composttion of each layer is
blended or, when necessary, is shaped into a pellet to be inputted into one of

20 the respective hoppers of the T-die exiruder having a plurality of T-dies

coupled therewith. Then, the resin compositions are melted in a range of
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and the core sheet, using two core sheets and an outer |ayer sheet. An over
sheet (10) is sequentially provided with a support (1), a barrier |ayer
(2) an the support (1), a reversible thernosensitive recording 1" |ayer
(3) and a pro tective layer (4). Two core sheets (5) are so disposed as to
be sandw ched between the over sheet (10) and an outer |ayer sheet (6),
then a surface side of the protective |layer (4) of the over sheet (10) and

a surface §gj ol oS e%é § andw ched between
pressi ng p%’% Elo%tg%&ﬁg%ﬁ%ppt?é@?i ﬁb& %th'géeﬁg%@cﬁ%'f% %/c'? t he thus
sandw ched. In this exanple, the outer layer sheet (6) and the two core
sheet s (5) rolhppdthe lika for spbidalisa tinse bertheyaky fosm lameinatadshmets.on

recordi ng-di splaying card. The infornmation recording-displaying card under

the present inveRdr @dsiry a hip\eNision @t the Bnied pEoH B Ve tHhd Gretlhidst Ur €
descri bed above. 20 For exanple, in FIG |IA and FIG 1B, a sheet (referred

to as inlet..sheet Vi a _nhonzcontact .| C._chip provided with an antenna

coi | may b&¢ ﬁl%?%ﬁaﬁﬁggmﬁﬁmmgéﬁw thp ZefReCAxE SufAge t he out er

| ayer sheet (6) to which a magnetic stripe |layer is tenporarily

t r ansf &5 r ethyens tbresfoen bayingezachadher Miet prefdria] tot remihdatof g gmesi ng is to
be carried out |like that described above, to thereby forman IC card

| ayer ed bo%m%ﬂ%s provided with the IC 5 chip. The thus forned unit is
subjected to a punching (using a punch and

Thickness of the over sheet and the core sheeb is to be determined

based on thickness of the card to be manufactured.

For manulacturing a card having thickness of 760 pm specified in JI8

10 X 6301, for example, the over sheet having thickness of 50 ym to 250 pm and
the core sheet having thickness of 50 pm to 700 um can be so combined that
they can form & certain card thickness,

For accemphishing the certain thickness, a plurality of the core sheets
may beused. In the case of the non-contact IC card encepsulating therein

15 the IC chip or the antenna, the thickness of the core sheat may be
determined based on the size of the IC chip or the antenna.

In thie case, the over sheet having thickness of 50 um to 200 pm and
the core sheet having thickness of 50 pm to 400 pm are preferable.
Especially, for the over sheet having thiclkmess of 100 pm, combining two core

20 sheets each having thickness of 280 pm is preferred.

Hereinefter described is a method of producing the information
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A

the like) into a card configuration having a certain size, to thereby

prepare the information recording-displaying card. The heati ng-pressing

i ncludes a pressing nethod, a lam nating 1q nethod and the |ike. The

heati ng-pressing is, however, not limted to the above, and may be used

differentiated]y with the sheet material and the like to be used_ A large

core sheet and an over sheet which has a certain area and is disposed

ot her v 96, AnFERE R TEhe Grd YRGENG O ST o PRG3R ms: "y e

rolled for unification to be subjected to the heating-pressing. In sum
net hod of Aesseibedwbeyeg the i nfornation recordi ng-di spl ayi ng under the

present invention is not specifically limted. Having the fusibility to

the core sheet byhdRemaARIN wHIES Bhé PresbhfinvefltiBH ! @hol@NAiGSRGRL | S not

specifically limted. In this case, however, the outer layer shéet is
ordinarily smaller_in thjckness than the core sheet, and nmay be 45 |::
made of thBY HEngdbesives %@?%Pﬁsﬁﬁgt(hgs@w f"r?éc'%}uﬁ%@e stituting

over sheet. Mreover, the outer |ayer sheet may have the sane nateri al

t hat ofsthe sup@®i: léomsi FIG! IBghdweclareiticheled stalbe forraanifaciusngng by the
heati ng-fusing the conventional 5 information recording card that is free

fromthe rﬂiﬁ%ﬂﬂﬁn%ﬂ%ﬁ&-ﬁﬂpﬁ{h card by heating-pressing the over sheet

and the core sheet, using two core sheeis and an outer layer sheet.

An over sheet (10) is sequentislly provided with a support (1), a

berrier layer (2) on the support (1), a reversible thermosensitive recording
10 layer (3} and a protective layer (4),

Two core sheets (5} are so disposed as to be sandwiched bebween the
over sheet {10) and an outer layer sheet (6), then a surlace side of the
protective layer (4) of the over sheet {10} and a surface side of the outer layer
sheet (6) are to be sandwiched between pressing plates lor heating-pressing,

15  te thereby thermally fuse the thuos sandwiched.

In this example, the onter Iayer sheet (6) and the two core sheets (5)
are united, thereby become part of the information recording-ditsplaying card,
The information recording-displaying card under the present invention is,
however, not limited to have the structore described ahove.

20 For example, in FIG. 1A and FIG. 1B, a sheet (referred to as inlet

sheet) having a non-contact IC chip provided with an antenna coil may be
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recording layer, the outer |ayer sheet is generally used. An outer |ayer
sheet under the present invention nay be selected fromthe above
conventional outer |ayer sheet, The ternms 'over sheet" and the "core sheet"”
under the present 10 invention denote respective positions in a state in
whi ch the core sheet is sandw ched between the over sheet and the outer

| ayer sheet, The information recording di spl ayi ng card under the present

ver o TRt e 4E) S SRR P IR, e

I nvention includes 15 those free fronrthe outer |ayer sheet. Descri bed

her ei naf t efHhish & mhegneatisglrpetasiends prropwesily franefererdinuady dnoe hiney be
heati ng-pressing (referred to as pressing tenperature) over the nelting

poi nt ot ediCvRt@RING (ROBBHSRKrERHAE S 1o bk St Podtiticd Blae AEKG QNI T00)

therefore the above tenperature Is pr erre e eq 0 of 1ess than
t he neltrng poi nt of The pressure_in the

h devel agent ..
heat i ng- pr 82e7& 40 P]i‘ﬁréélé é‘g §B’r“5g ayerpsl bpdywhieh is provided with thedgy

decrease a matting tone of the card S surface t hus causing gl oss or may
break tHie shipface | ayer thus causing stick, which are problematical, For
form ng the card w thout influencing the special property ‘reversi bl e

thermos ensi ti “i’]&é’t]::ustthgmejé)gmt 18 Blr.ﬁ:uec’rored ttngep SSI P].%]_:tlfgpp% s

the like) into & card eonfiguration having a eertain size, to thereby prepare
the information recording-displaying card.
The heating-pressing includes a pressing methed, a laminating
10 methed and the like. The heating-pressing is, however, not limited to the
above, and may be used differentiatedly with the sheet material and the like
to be used.
A large core sheet and an over sheet which has s certain area and is
disposed on the large core sheet may be subjected to the heating-pressing,
15 otherwise, a tape-shaped core sheet and a tape-shaped aver sheet may be
rolled for unification te be subjected to the heating-pressing. In sum, the
method of manufactoring the information recording-displaying under the
prezent invention is not specifically limitad, .
Having the fusibility to the core sheet by the heating-pressing, the
20  onter layer sheet is not specifically limited. In this case, however, the onter

layer sheet is ordinarily smaller in thickness than the core sheet, and may be
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5 preferred to be 160C or less, nore preferably 150C or | ess and espe
preferably 140C or |less. Pressing at the pressing tenperature nore th
the nelting point of the devel oping agent or at nore than 160C nay ca
the texture fog (or background fog) attributable to the devel opi ng ag
and the dye, or may cause yellow ng, which are problematical. 10 On

other hand, a lower limt of the pressing tenperature is preferred t
100C or nore,, e ciall refe 0C or re. Less than 0C her
above 15 | PRep T B et S8l eroe B 5 <R SenarE ShntlifRge thE peo

which is problematical. An upper limt of the pressing pressure is

cially
an

use
ent

t he

0 be
ein

i ng,

preferred exerishedd Hdonsorer, il onter dayer shegfomnyp baye phefanalmatedel kgl cn? or

| ess. More than 40 kgl cn2 herei nabove nmay cause breakage of the base
mat eri al OMQ?&L&@B&MH%E&QE@QJ&%?} cal. On the other hand,
lower Iimt of the pressing pressure is preferred to be 5 kglcnR or
especially preferably 10 kg/cnR2 or nore. Less than 5 20 kgl cnR herei
is likely to cad¥sményigetringbhthe haading-fugingthesqoprentienal | eadi ng to
peeling, which is problematical. 47 The heating-pressing tine is pref
5 mi nutes iforsfhtidnttcofding RaaDehsit A9 frieb Erond toé r@iar Pl e Ambidmgitihs Pl ay

a
nor e,
nabove

erably
I ng

card having the "enboss marking"” through the enbossing can actively nake

use of t herec&%ixl'lé) Yﬂy%% £ %%El%rel%}rglf B]ZEE%E id éeez"ns $a y iu@é’&“%? Dirter layer
sheet under the present invention may be selected from the above
conventional outer layer sheet.

The terms “over sheet” and the “core sheet™ under the present

10 inveniion denote respective positions in & state in which the core sheet is
sandwiched between the over sheet and the outer layer sheat, The
information recording-displaying card under the present invention may omit
the onter layer sheet, depending on the method, in other words, the
information recording-dieplaying card under the present invention includes

15 those free from the outer layer sheet.

Deseribed bereinafier is a heating-pressing process,

A temperature in the heating-pressing (referred to as pressing
temperature) over the melting point of the developing agent may cause a
texture fog {or hackground fog), therelore the above temperature is preferred

20  to be equal to or less than the meling point of the developing agent.

The pressure in the heating-pressing (pressing pressure) too high
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5 More specifically about this: The over sheet under the present

whi ch is al so enbossabl e,

this, the

the core sheet. The thus prepared information recording-displaying

o o o L oaRRPRLE AL AR R RS ALl AR LulrS: NS caBRER ot ERP" S

I mage di spl'ayl ng" Séction expressing a
and the "enboss markin' by the enbossing can each have a broadened

over sheet

over sheet

feature of

10

i5

20

the resent i nvention is
ting peint of the developing agent or at more than 160°C may cause

the texture fog (or background fog) attributable to the developing agent and
the dye, or may cause yellowing, which are problematical.

On the other hand, a lower limit of the pressing temperature is
preferred to be 100°C or more, especially preferably 120°C or more. Less
than 100*C hereinabove is likely to cause an insulTicient fusion thus leading
to peeling, which is problematical.

An upper limit of the pressing pressure is preferred to be 40 keg/em?®
or less, especially preferably 30 kg/cm?® or less. More than 40 kg/cm?
hereinabove mey cause breakage of the base material or the IC chip, which is
problematicel.

On the other hand, a lower limit of the pressing pressure is preferred
tn be 5 kg/cm? or more, especially preferably 10 kgfem?2 or more, Less than 5
kg/em? hereinabove is Likely to cause an insuflicient pressing-adhesion thus

leading to peeling, which is problematicel.

47

I nvention
I s enbossabl e. Therefore, in conbining the over sheet with the core sheet
the over sheet and the core sheet nay have
substantially the sane size with each other, which is advant ageous.
over sheet may be bonded to substantially an entire io face of

freedom

in ternms ofbraakthepurfredarin thyaicaysingstick, whichmradroblexpdionbt 15 expect ed

fromthe conventional information recording-displaying card. Moreover,

to bephoReRth MG raIthAlt ihlushaR ttH@.Epécli"Eﬂ gﬁ@éﬁﬁs heet .

case, however, preparation of the over sheet avrng di
bondi ng the over. et to a, certain positio, the core sheet are needed.
I n ot her %ﬁ?@ﬁ%%ﬂ%r%ﬁﬂ@rh@ﬁ@g&%?@m IS MPSFUARIE causi ng
t he shortconrng in the productivity as the conventi onal

r ecor di ng- grefpresitabe B0 o SesAsmiop® grefierabhye 1 50viDéer ss phaysp@idllyncti on is
not influenced, the above information recording di spl ayi ng card having the

P b N v
oXe" poneel pHIBARIFITR b ™ brebing AR e RS b 1 010

t size and

i nformati on
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5 an excell ent advantage not found in the conventional product, in terns of
function and production of the information recording-displaying card
itself. As a matter of course, the information recording displaying card
under the present invention may also allow the over sheet to be bonded to a
certain position, like the conventional product, to thereby carry out the |
0 enbossing by avoiding the over sheet. Even in this case, the information

recor di ng- di spl ayi ard_under .the.present,ipventio have a high
repetition dur a% ?“%?’&%S%Wéﬂoﬁﬁsﬁ#&ﬁww%?%@%%%m i onal
product. In the reversible thernosensi Live recording material which is the
as over sheet uritrepatipg the dxfermation cetording-diapl alvioe ¢ard Hasimgetlet ur e andl or

the cooling rate after the heating can relatively forma coloring state

and a dec | gl | : ' ' i
YUrhid st RSSh mm@ alahbefsifieen] h&%%} gl‘fggh%g fhe g

col ori ngdecol ori zi ng henorenon of a conpositio

coupl er and,the devel oping agent under  the present invention. 20 FIG 2
shows f eat {ollewing faakuresaE SReiPFRFCREMVERFPRC| udi ng col oring density relative
to a tenperature. Increasing the tenperature of the 49 recordi ng nmedi um

whi ch is initialMyre gpesifidellp bbéizihig THeodw@r @hket ®ydesaheprédaas recording
mediumat a nelt-starting tenperature Ti, to thereby cause a nelted

col o110 %35} A0k S AR B AS PAHoRe h T ed
core sheet which is also embossable, the over sheet and the core sheet may
have substantielly the same size with each other, which is advantageous,
With this, the over sheet may be bonded to substantially an entire
10  [ace of the core sheet. The thus prepared information recording-displaying
card ean be embessable from an upper portion of the over sheet. Therefore,
the image displeying section expressing a primnary function of the over sheet
and the “emboss marking” by the embossing can each have a broadened
freedom in terms of sizing and positioning, which is an advantage not
15 expected from the convenbonal information recording-displaying card.
Mareover, the over sheet to be bonded may be smaller in size than the
core sheet. In this case, however, preparation of the over sheet having
different size and bonding the over sheet to a certain position on the core
sheet are neaded. In other words, positicning aceuracy is needed [or the
20 bonding, causing the shortcoming in the productivity as the conventional

information recording-displaying card,
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5 tenperature with the recording nmediumkept in the coloring state, to
t hereby cause a solid coloring state (C). Wiether or not this coloring
state is obtained depends on the rate of reducing the tenperature fromthe
nelted state. Specifically, annealing (slow cooling) may cause the !
decolorizing in the step of decreasing the tenperature, thus formng i) :
the initial 1c) decol orizing state (A) or ii) a state in which the density

is relatively lo t.he r edcolo n ). On the
ot her hand, |ncf%§£| QﬁﬁglF@ﬁﬁgﬁgﬁﬁﬁggﬁﬂ% ’*?6“*9%% g?ﬁaf%ﬂ 1ﬁ'z”énched
coloring state (C) may cause the decolorizing at a tenperature Tz (fromD !
to E) | oneinlerraation cecwwodivgt displapimgaaed baeinglificRydnchery wineetaeapir ature from |
this point may return to the initial decolor|2|ng state (A). Being .

variabl e %ﬁlhnt@qlmm NaAB RBaME witfont 4% Lo Ad ke AR iSR! OF | NY

coupl er, an actual coloring tenperature and an actua decolor|2|ng

tenperature can pe sel ec according tqQ the object. The density in the
mel ted col BRMMNG "ﬁ'l‘i% gﬁ@“ﬂ'e‘i%ﬁy This fi ofy theiRTPgentiBTRMiRn ol or i ng

state are not necessarlly be the sane, but may differ fromeach other. 50

Wth the reayexsllehe atbetzpgs nobfundvia the eonetntibna® pesdudt, WtkehHsef the is
over sheet under the present invention, the rapidly- quenched coloring state

(O) obt ai ngg fih Qebrb IGeti AP nI YGRS R T SR Bl S8, SL A i @ ™ e

As a matter of course, the information recording-dieplaying card
under the present invention may also sllow the over sheet to he bonded to a
certain position, like the conventional product, to thereby carry cut the
10 embhossing by avoiding the over sheet, Even in this case, the information
recording-displaying card under the present invention can have a hich
repetition durability, which is more advantegeous than the conventional
product,
In the reversible thermosensibive recording material which is the
15 over sheet under the present invention, the heating temperature and/or the
eooling rate after the heating can relatively form a coloring state and a
decolerizing state. Hereinafier described is a hasie coloring-decolorizing
phenomenon of a compoesition made of the coloring coupler and the
developing agent under the present invention.
20 FIG. 2 shows features of the recording medinm including coloring

density relative to a temperature. Inereasing the temperature of the
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state in which nol ecul es of the devel opi ng agent and nol ecul es of the 5

col oring coupler can have a contact reaction wth each other, which state
is so oftenin a formof solid- This state nay cohere the devel opi ng agent
with the coloring coupler, and thereby keeps the coloring. Formng this
cohesion structure can stabilize the coloring. On the other hand, in the
decol orizing state, a phase separation | o between the devel opi ng agent

J
and the co E1r A j Yshen L . ' decol orj zi ng
state, thek%% ecﬁﬁgg&%ﬁﬁt édﬁ%npoun&r%@fgkéﬂﬁ%%égS%ﬁ%tgquﬁémthh?oping
agent and the coloring agent may so gather as to forma domain or-as to be
cryst al | i z&ecordinggnpdinmat a selt-peartiggdempgrattre Fe todhorsbaidaingé ag can
separate the coloring coupler fromthe devel opi ng agent, 15 thus causing a

stabl e st apfeltddcolding SRASCH N NIDIdIYQURHLEHAPthe RYRPLIng medilifh frof] 0T i NY :
coupl er and the devel opi ng agent nmay cause the phase Separation from each :

other, with the.deve] opin gent crystal lized, .to thereby cause a conplete
decol ori zi ng%mﬁéw q%ﬁ&f—&g“a?rg‘i‘)“’et W%g}%mfﬁﬁﬁ“fti’ 8FPPMe nelted
state by the annealing (slow cooling) and ii) the decolorizing fromthe 20

col ori g stemperimuteweithrihe eamedingompdinai bept inpthecbhetgr sthee, ¢Ohesi on
structure at this tenperature, causing the phase separation and the 51

crystalli Zﬂ%ﬁ'r‘éﬂ sd& NaJoNETo! ) f ' - olori | mage on !

the reversible ¥E%?ﬁtr?ok£§en3|ﬁ%ﬁ£r eco |'ng'ﬁ$r£a E?nggg}#lgﬁolﬁs tgﬁéﬂ ver sheet :

under the present .invention, the ;
13 obtained depends on the rate of reducing the temperature from the melted

YR TS

state. Specifically, ennealing (slow cooling) may canse the decolorizing in
the step of decreasing the temperature, thus forming i) the initial

10  decolorizing state (A) or ii) a state in which the density is relatively lower
than the rapidly-quenched coloring state {C).

On the other hand, inareasing the temperature again from the
rapidly-quenched coloring state (C) may cause the decolorizing at a
temperature Tz (from D to E} lower than the coloring temperature.

15 Reducing the temperature from this paint may return to the initial
decolonizing state {(4). Being variable with the combination of the
developing agent and the coloring coupler, an actual coloring temperature
and an actual decolorizing temperature ean be selected according to the
object. The density in the melted coloring state and the density in the

20 rapidly-quenched eoloring state are not necessarily be the same, but may

differ from each other.

a0
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followi ng steps 1) and 2) may be taken: 1) once heating, by using a thernal
5 head and the like, the reversible thernosensitive recording material to a
tenperature for nmelting-mxing, 2) then rapidly quenching the reversible

t hernosensitive recording material. The decol orizing can be carried out by i
the followng two: i) annealing (slow cooling) froma heated state, and ii) .
heating to a tenperature slightly lower than the coloring tenperature. The :

j o above two, h@rﬁv , - %rﬁﬁsl ; i the_ ¢ol oring -
coupler and the ev%reérﬁaéfh‘g"’%g% catlﬁg“liellt%(' teijagﬁgs %lél%éi%t%%%%ﬂfl?g]}ﬁ each b
other and that at |east one of the coloring coupler_ and the developing )
agent is PeFest ppgenddsiprgeentiaventian, dhe ranidly-guenrbedcalosingTitata api d ;
guenching in formng the coloring state is For preventing keeping of the :

phase sepa(@tdteninki thﬁiﬂ%{ HelfaBidfuechifie frei fHeamkitéd Behih GNP ehiabyr €.

Herein, the rapid quenching and the annealing (slow cooling) are relative .
to each other with. .respect ta..one c osition, the boundary therebetween ’
my vary V\fr&taﬁe Fﬁgﬁl'ﬂ’o'f'r"ﬂfer‘fﬂ‘t&%’g%ef S?Wi‘grlgf}g&lgfeﬂga%%ﬂﬁl"é?ﬁ thee devel opi ng :
agent. Hereinafter described is a technical matter, other than the support

20 descd i bedombpemyplerf carhbaveoy enrdibll reatdien mittecmht dther, médeh stiangizmt eri al
which 1is the over sheet under the present invention. 52 A D sposing the

5 h ST i 990 b el PR R
the coloring coupler, and thereby keeps the coloring. Forming this cohesion
structure can stabilize the coloring.

On the other hand, in the decolorizing state, a phase separation

10  between the developing agent and the coloring coupler is caused.
Specifically in the decolorizing stata, the molecules of the compound of at
least one of the developing agent and the coloring agent may ep gather as to
form a domain or es to be crystallized, in other words, the eohering or the
crystallizing can separate the coloring coupler from the developing agent,

15 thus causing a stable state. In many eases under the present invention, the
coloring coupler and the developing agent may cause the phase separation
from each other, with the developing egent crystallized, to thereby cause a
complete deeolorizing, Asis seen in FIG. 2, i) the decolorizing from the
melied state by the anneeling (slow cooling) and ii) the decolorizing from the

20 coloring state by the inereased temperature may change the cohesion

structure at this temperature, causing the phase separation and the

bl
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constituting the coating solution for formng the reversible

t hernosensitive recording |ayer, the support maybe so eluted to be

def ornmed, be shrunk or be 5 reduced in strength, thus danmagi ng the function
of the over sheet. In the above case, it is preferred to first provide the
barrier layer on the support and then formthe reversible thernosensitive

| ayer on the barrier Iayer Met hod of forming the barrier layer include i)

coating a ggleedil ' atl N solvent resistance, and ii) ;
ﬁétm?] af the &ievgle&ﬁaﬁﬁ%ﬁ nt, .

| am nating a f|In1t IS ex 10 sol vent resistance, Method 1

Coating materi al exceljent I n_solvent resistance - The barrier layer is
preferred to be FderBmetheaolaring imegn onytha reypedbledbenmosensibiveent of a

coating solution for formng the reversible thernbsensitive recording

layer. 15 kevoydiapw e tefial whiébis thieYoves Hiedet andes the ?&aeﬁeﬁ%ﬁﬁgﬂaﬁmu s sol ubl e
or dlsper5|ble I n an al cohol solvent, water and like. The material for

e o L BN i BRSO S0 b B, S o R heafRLl 11 c
exanpl es of the barrier Iayer preferably include polyam de 20 resin, :
pol yvi nyl heaband theblke, therevéreible tharbdosepditive recording mpodrjdsbar r esin,
acrylic resin and the |ike, 53 Mreover, the exanples of the useful
materials {npdiiturBdEF irnRitinfYifikidg, 2) then rapidly quenching the reversible -'
thermosensitive recording material. The decolorizing can he carried out by
the following two: i} annealing (slow cooling) from e heated state, and ii)
heating to a temperature slightly lower than the coloring temperature. The
10  above two, however, are substentially the same in that the coloring coupler
and the develeping agent cause the phase separation from each other and
that at [east one of the coloring coupler and the develeping agent is
temporarily kept at the erystallizing temperature. The rapid qrenshing in
forming the coloring state is for preventing keePiné,r of the phase zeparation
15 temperature or of the erystallizing temperature, Herein, the rapid
guenching and the annealing (slow cooling) are relative to each other with
respect to one compasition, the boundary therebetween may vary with the
combination of the colering coupler and the developing agent. _
Hereinafter deseribed is a technical matter, other than the support

20  described above, of the reversible thermozensitive recording materinl which

15 the over sheet under the present invention.
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i nclude i) polyurethane resin fornmed by crosslinking of acrylic polyol, i
pol yester polyol and the like with isocyanate, ii) thernosetting resin such i,
as epoxy resin and the like, iii) ultraviolet setting resin or electron
beam setting 5 resin nmade by properly blending a material having, as main
component thereof, oligonmer (for exanple, urethane aerylate, epoxy acrylate
and the |ike) with various acrylate nonomer s and ot her additives. The

above mat er| aI S % 111%%}4 %g ! ._al.-coho I vent and
the Iike, eso?ﬂ}"%fE arrler aylgr |lﬁ % ﬁé? IS

preferably n3 arange fromO0.1 pmto 10 m Methodz Lamnatlngfllm
excel | ent ~ itHe EBPREALS & adodhimrasg) heweven dapendingrorethd sofeentt o have t he
sol vent resistance, a polyester filmcrystallized can be used. The net hod

of crystal lebAstituRihg the coMihg §6lutibn FHRRIrREnS Bt RAEYSBlethelhbiBrsiitde forming
of the film and 1) heating the polyester filmafter formng an anorphous :

pol yester fil neral | used I s.the od drawi ng the i
pol yester Fpgorfin éﬁ%‘é‘? ﬁfec%}ﬂw Haghesg BEiEt‘FHFtP Pg]‘aﬁﬁ'rﬂ’r"‘gm}’ ghmg e beyy  For
I nprovi ng adhesion of the barrier layer to the support and to the 20 :
recordi hg lredwered ibtiiengfir, d¢hes dbinaging Gefonckion aflitesivee shamer Thaha surface
or a backfaee of the thus crystallized polyester filmor to subject the _

thus 54 cryshal Lieaefl ipplatGbe o BrliBriofidd 1B LLRRS: 18RLTRAL sihplha corona

di scharg

and then form the reversible thermozensitive layer on the barrier layer.
Methed of forming the barrier layer include i) coating a material that i
is excellent in solvent resistance, and ii) lamineting a film that is excellent in
10  solvent resistance,
Method 1. Coating material excellent in sclvent resistance
The barrier layer is preferred to be made of 8 material having
resistance to a solvent of a coating solution for {forming the reversible
thermozensitive recording layer.
15 In view of machinability, such a resin is preferred as is soluble or
dispersible in an alcohaol solvent, water and the ike. The materiel for the
barrier layer ie preferred to increase barring property against organic
solvent when being set by heat, light and the like. .
Specific examples of the barrier layer preferably include polyamide

20  resin, polyvinyl slcohol resin, alcohol seluble phenol resin, polyester resin,

acrylic resin and the like,

b3
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and the like. Many of the barrier |ayers thus obtained have high sol vent
resi stance and high tensile strength, Thereby, thicker barrier |ayer my
be influenced 5 by the tensile strength, thereby decreasing the enboss
ability. Therefore, the barrier layer is preferred to have thickness in a
range from1.0 mto 8 pm depending on the material therefor. Stated

bel ow, for exanple, is a support using an anorphous polyester sheet having

(I ckness of 100Nk 12 o lROLTRT MR HRABAY G A bt e, L e

storage elasticity of the draw ng PET I $ hi gher
sheet. Wth this, the PET film having thickness of

t he anor phoug polyester e | ]
38m whi ch h’é‘j“&%()é’ ethapergsindormed byosslinking of acrgic padyd. x  107) Pa at
18000 is likely to cause a failure after the enbossing. On the other hand,

t hi ckness pbly@stumnpelyol hhd khelike ofithlisocynats)ii) thehbsoting udin sueBRECt i vel y,
4,9 E + 07 (4.9 x 107) Pa and 2.4 E + 07 (2,4 x 107) Pa, thus making the

nmb ' jer. . | bed b IS 4t I bl e th I L]
Cecor ai ng FRpBrosi A e ik ) Qs Sl ro i e ot AFBEat o

The reversible thernosensitive recording |ayer is preferred to have 20
film the ckiress madehy prvgerly biendingratroat@oiad hayingy ne npie tempbhent rom 3 mto
15m 55 Exanples of the |l ento dyes (el ectron-donating col ori ng conpound)

thereof, oligomer (for example, urethane acrylate, epoxy acrylate and the
like) with various serylate monomers and other additives,

The above materials may he solved or dispersed in water, alcohol
solvent and the like,

10 Thickness of the barrier layer fermed in the method 1 is preferably in
a range from 0.1 pm to 10 pm. ]
Methad 2. Laminating film excellent in solvent resistance

For allowing the barrier layer to have the solvent resistance, a
polyester film crystallized can he used. The method of erystallization

15 include i) drawing the polyester film in the forming of the film, and ii)
heating the polyester film efer forming an amerphous pelyester film.
Generally used is the former method of drawing the polyester film,
specifically, drawing PET Alm or drawing PEN [iln, i

For improving adhesian of the barrier layer to the support and to the

20  recording layer, it is preferable to apply an adhesive layer Lo a surface or a

backface of the thus crystallized polyester film or to subject the thus

b4
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used for the reversible thernosensitive recording |ayer of the reversible

t hernosensitive material are described below, but not limted thereto. The

| euco dyes described hereinafter nay be used alone or in conbination. 5

2-ani | i no- 3- net hyl - 6-di et hyl am no fl uoran, .
2-anilino-3-methyl-6-di (N-butyl am no) fluoran, 3

2-ani li ne-3-nethyl-6-(N-n-propyl -Nnethyl am no) fluoran,

2-anilino- %rﬁ% f1 uoran
2-ani]ino- 3- rregﬁi& g%k A?\'ll-}ﬁ@‘%% am ngﬁhﬁ Rk d’fgm:ge
2-aniline-3-nmeth I-6 (N-u- anyl-l\l-rrethyl am no) fluoran,
2-ani | i no- 3nAdhnikes- (N-sec-butyl -N-net hyl am no) quoran,

2-ani | i no-3-net hyl - 6- (N-n-anyl - N-ethyl anmino) fluoran, f

L R

2-ani | i no- 8- met vlan$ of the Sd-aFThydiy %Hﬂé/&htﬁ[ﬁéﬂ%\fe'ﬁ@ﬁ%mventremstance
2-ani |l i no- 3-net hyl - 6- (N-n propyl N-i sopropyl am no) fluoran, 15

R

2-anil i no-3-net hyl - 6- (N—rrethyl p toluidino) fluoran, 2-(mtrichlaro nethyl
anilinoj- SBMhthHedtmlgyﬁ, thereby ddcrrmsing t}&—e(mbdgshﬁilup,r Ok foyd,

ani lino)-3-methyl-6-diethyl amno fluoran, 2-(mtrichioro methyl 20

a1 ) S S AR b Lol 0 ik 4 1

ani | i no) - 3- et

10

15

20

am no

pm, depending on the material therefor.

Stated below, for example, i3 a support using an amorphous polyester
sheet having thickness of 100 pm, with a drawing PET flm laminated. In
this case, the storage elasticity of the drawing PET film at 180°C is higher
than that of the amorphous polyester sheet. With this, the PET flm having
thickness of 38 ym which may have the storage elasticity of 8.3 E + 07 (8.3 x
107) Pa at 180°C is likely to cause a failure after the embossing.

On the cther hand, thickness of B prm or thickness of 4.5 ym may
bring about, respectively, 4 9 E + 07 (4.9 x 109 Peand 24 E + 07 (2.4 x 107
Pa, thus making the embossing easier.

Described below is the reversible thermosensitive recording layer
made of the reversible thermosensitive recording material. ;

The reversible thermoszensitive recording layer is preferred to have

Glm thickness in a range from 1 pm to 20 pm, more preferably from 3 pm to

15 pm.

55
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2- (N-et hyl - p-tol ui di no)-3-net hyl -6-(N-ethyl anilino) fluoran,

- (N-et hyl - p-tol ui di no) - 3-net hyl - 6- (N-propyl - p-toluidina) fluoran,

ani | i no-6- (N-n-hexyl -N-ethyl am no) fluoran, 2-(o-chloro
ilino)-6-diethyl amno fluoran, 2-(o-chloro anilino)-6-dibutyl am no

ucran, 2-(mtrifluoro 5 nethyl anilino)-6-diethyl am no fluoran, :
3-di net hyl - 6-di net hor am no fluoran, 3- rrethyl 6- (N-ethyl p-t ol ui di no) T
u

| uoran, 2-chlor di et no fl uoran,
chl or o- 6-di pr o%y E%E%h?ﬂ?g?gﬁyéé '%?Jcﬁll%nr %t&;%f"g P"’ﬁﬂ?‘#@}ﬂ uar an,

3- brono- 6- cyc] ohexyl am no fluoran, |o 2-chloro-6- (N—et hyl - N-i soanmyl -am no) i
fluoran, 2uEed Bréherevaraipleitheamesensitivantosoding layemf the reversible |
2-ani | i no- 3- chl or o- 6- di et hyl am no fluoran, 2-(o-chloro

ani l'i no) - 3t]§éthﬂfs@n.ﬁﬁ@¥%ét@ﬁﬂ’hr@dﬂsﬂﬁh&& H@Iﬁhuensﬁhﬁ:&&efdltﬁﬁf&a”eTHé( |

ani | i no) - 3-chor o- 6-di et hyl am no fl uoran 27(2 di chloro

ani | i no) - 3 chI di o flu 1 2 henzo 6-.di et hyl am no
f1 uoran, 3?'8%13 mgﬁaﬁ‘& % mag) 0'1‘%’ d-legg or l'|'45‘5‘17‘F'11uoran
3-(I-et hyI 2 met hyl i ndol e-3-yl)-342-et hoxy4-di ethyl am no

phenyl )5 4- azapht3rediliobe;3-mékl- @ dieyhyl ZrmirionYboran,
I ndol e-3-yl)-3-(2-ethoxy-4-&thyl am no phenyl)-7-azaphthalide,

L1 S sty O 0 Do

I ndol e- 3-yi)-3-(2-net hyI 4-di et hyl _.am no phenylfz 4- azapht hal i de,
3- (1- et hy] zﬂﬁﬁ%% ehyl-6-(N-n-propyl-N-methyl amino) flue

2
2
ani
I 1
2
f
2-

P——

2-anilino-3-methyl-6-{(N-isopropyl-N-methyl amino) fluoran,
2-anilino-3-methyl-6-(N-isobutyl-N-methyl amino) fluoran,

10  Z-anilino-3-methyl-6-(N-n-amyl-N-methyl amine) Auoran,
2-anilino-3-methyl-6-(N-sec-butyl-N-methyl amino) Aucran,
2-anilino-3-methyl-6-(N-n-amyl-N-ethyl amine) fluoran,
2-pniline-3-methyl-6-(N-iso-amyl-N-ethyl amine) Auoren,
2-anilino-3-methyl-8-(N-n-propyl-N-isopropy] amine) fluoran,

15 Z-anilino-3-methyl-6-{N-cyclochexyl-N-methyl amino) fluoran,

Z-anilino-3-methyl-6-(N-ethyl-p-toluidine) fuoren,
2-agnilino-3-methyl-6-(N-methyl-p-toluidino) fluoran, 2-(m-trichlore methyl
anilino}-3-methyl-6-diethyl amino Auoran, 2-(m-trifluere methyl
aniline)-3-methyl-6-diethyl amino flucran, 2-(m-trichlore methyl

20  anilina}-3-methyl-6-{(N-cyclchexyl-N-methyl amino} fluoran, 2-(2,4-dimethyl

aniline)-3-methyl-6-diethyl amino fluoran,

a6
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I ndol e- 3-yl)-3-(2-nethyl -4-di ethyl am no phenyl)-7-azaphthal i de,
3-(l-ethyl-2-nmethyl indole-3-yl)-3-(4-diethyl am no phenyl)-4-azapht hali de,
3-(1l-ethyl-2-nmethyl indole-3-yl)-3{4-Nn-anyl-N nmethyl am no

phenyl) - 4-azapht hal i de, 3-(1-nethyl-2-nmethyl 5

I ndol e- 3-y1) - 3- (2- hexyl oxy-4-di ethyl am no phenyl)-4-azaphthalide,

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

3, 3- bi s(2- &t pe¥MndHufl; ;%-.JE heRy Lin g 3adeNtHhalide. QG her than the .
fl uoran corrp@gng:g gg%'ﬁ%lﬁ}eﬂu zap @ﬁglrgle eE')cthrrpoun ttﬂf?@%%’ri bed above, the .
conventional |euco dye can be used alone or in to conbination, as the
col oring c&dpi-ernndeluidine)gruethnl-6-@N -eranybp-toluidinn fewrad, t he ot her

coloring couplers are described bel ow. 2-{p-acetyl

ani | i ne) - 6-24MifinaBUIN-REHRxPLNYAthe Th i o) ubeaR - (o hhiling)-8-di
e ¢ RT3 B PLN At el TP (e hiting)-6-diethy]

am no- 6- (N-net hyl -2, 4-di hyl |1, fluoran, 2-benzil 15 am no-G

N-et hyl -2, &!’HPH%‘PHWD%“%H)Y“ B tylpino flucran, 2-(m-trifluore

am no- 6- (N- net hyl - p-tol ui di no) fluoran, 2-benzil

am no- 65 ( Naegthyl angline)-GHdit the) aminoflasran?? Gedimethpk-6ylimbeivgidmine

am no) - 6- (N-et hyl -p-tol uidine) fluoran, 2-(a-phenylethyl

am no) - 6- ( Hugﬁt]y' -p-toluidino) fluoran, 2-nethyl am no-6-(N nethyl ani ino)
20 fluoran, 2-nméthyl aznino-6-(N-ethyl aniline) fluoran, 2-nethyl

am no- 6- (N-propyl onilino) fluoran, 58
3-methyl-6-(N-ethyl-p-toluidine) flucran, 2-chlorp-6-diethyl amino .

flugran, 2-bromo-6-diethyl amino fluoran, 2-chloro-6-dipropyl emino flueran,
8-chloro-6-cyclohexyl amino fluoran, 3-broma-f-cyclohexyl amino fluoran,

10 2-chloro-6{(N-ethyl-N-isoamyl amino) luoran, 2-chloro-3-methyl-6-diethyl
amino fluoran, 2-anilino-3-chloro-6-diethyl amine flueran, 2-(o-chloro
anilino)-3-chloro-6-cyelohexyl amino fluoran, 2-(m-trifluzoro methyl
aniling)-3-chloro-8-diethyl amino fluoran, 2-(2,3-dichlore
anilino)-3-chloro-6-diethyl amino fluoran, 1,2-benzo-6-diethyl amino fluoran,

15  3-diethyl amino-6-{m-trifluoro methyl aniline) flueran, 3-(1-ethyl-2-methyl
indole-3-y1)-3-(2-cthoxy—-4-diethyl amino phenyl)-4-azaphthalide,
3-(1-ethyl-2-methyl indole-3-y1)-3-(2-ethoxy-4-diethyl amino
phenyl)-7T-azaphthalide, 3{1-octyl-2-methyl .
indole-3-y1}-3-(2-ethoxy-4-diethyl amino phenyl)-4-azaphthalide,

20  3-(1-ethyl-2-methyl indole-3-¥1)-3-(2-methyl-4-diethyl amino

phenyl)-4-azaphthalide, 3-(1-ethyl-2-methyl

o7
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I _. 2-ethyl am no-6-(Nnethyl-p-toluidino) fluoran, 2 nethyl

am no-6-(N-net hyl -2, 4-diruethyl anilino) fluoran, 2-ethyl

am no-6-(N-et hyl -2, 4-di net hyl anilino) fluoran, 2-dinmethyl

am no-6- (N-nethyl aniline) fluoran, 2-dinme thyl am no-6-(N-ethyl anilino)
fluoran, 2-diethyl am no-6-(N-nethyl-p-toluidino) fluoran, 2-diethyl :
am no- 6- (N-et hyl -p-tol uidino) fluoran, 2-dipropyl am no-6-(N nethyl e

ani | i no) =6l AT - | ani i £l uor an,

2- am no- 6- %ﬁ%@%ﬁﬁa{% étﬁgyhfi uo?g%‘fu%%- gi?n@r{#bl] 2%&%@?%deani i no) fluoran,
2-arni uo-6-&|\|—prop | - aniline) fluoran, 2-am no-6-(N- nethyl-p-toluidino) !
fluoran, 1873 ymethyl isdpler3-glhds{4dighizsd )ammgarhenyl)-4-azaphthalide, ;
2-am no- 6- (N- propyl -p-toluidino) fluoran, 2-am no-6-(N-nethyl-p-ethyl Y

ani | ino) f BYiethyl-2-BretRyTinmblelNy DI NI- QW IN-2Uthi\ahidd uor an,
2- am no- 6- (N-propyl -p-ethyl aniline) fluoran,

2~ ami no- 6. PRESE gte-aohitiaiidly pot maPr amor an, 15
2- am no- 6- (N- propyl - 2, 4-di met hyl anilino) fluoran,

2- ami nos 6- {dohe81yY1-362-hlkyoxy-drdiethyt prfihe phenyl)-2-emphthahide- et hyl - p- chl or a
aniline) fluoran, 2-am no-6-(Npropyl-p-chloro anilino) fluoran,

1, 2- benzo-gg(%mg?%%%kﬂ g?‘,%ﬂb_ug{zggm fal benzo- 6-di | outyl am no

fluoran, 1,2-henxo- exy fluoran, 20 :

1, 2- benzo- 6- (N et h|¥l| -N-toluiding) fluoran, and the |like. Specific exanples
of the ot hdB R sthAry-dotipihel amibe phenyl)-y-araphthalide.

Other than the fluoran compounds and the azaphthalide eompounds
described above, the conventional leucoe dye can be used alone or in
10 combination, as the coloring coupler under the present invention.
Examples of the other coloring couplers are described below.
2-{p-acetyl anilino}-6-(N-n-amyl-N-n-butyi amine} fluoran, 2-benzil
amino-6-{N-ethyl-p-toluidino) fluoran, 2-benzil
aming-6-(N-methyl-2,4-dimethyl anilino} flnoran, 2-henzil
15 emino-6-{N-ethyl-2,4-dimethyl anilino) fluoran, 2-benzil
amino-6-(N-methyl-p-toluidine) fhuoran, 2-benzil
amino-6-(N-ethyl-p-toluidino) fluoran, 2-(di-p-methyl benzil
aming)-6-(N-ethyl-p-toluidine) flueren, 2-{g-phenylethyl
amino}-G-(N-ethyl-p-teluidine) fluoran, 2-methyl aminoe-6-(N-methyl anilino}
20  Huoran, 2-methyl amino-6-(IN-ethyl aniline) flucren, 2-methyl

amino-6-(N-propyl aniline) Mueran,

a8
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59 under the present invention are described bel ow

2-anili ne-3-nethyl-6-(N2-ethoxy propyl-Nethyl am no) fluoran, 2-(p-chloro
ani hno) - 6- (N-n-oetyl am no) fluoran, 2-(p-chloro anilino)-6-(Nn-palmtyl
am no) fluoran, 2-(p-chloro aniline)-6-(di-Noctyl 5 am no) fluoran,

2- benzoyl am no-6-(N-ethyl-p-toluidino) fluoran, 2-(o-nethoxy henzoyl

am no) - 6- (N- et hyl - p-tol ui di no) fluoran, 2-dibenzil

am no- 4- net hyl - %_@t&i %ﬂgiﬂag@ %étﬁggg%hﬁaﬂh?ﬁﬂﬁén ﬁrﬂneﬁ: 4} met hoxy- 6-

N-rrethyl p-tol ui

am no- 4- net hy| - 6- N-ethl t ol ui di no). quoran 2- (a- phenyl ethyl 10 -

ami no) - 4- n@#ﬁp%&ﬁm y p Arilimethy. ino} flzoran, Z-BtTgF Preny Y
2-(p-toluidino)-3-(t- butyl) 6- (N- net hyl - p-tol ui di no) fluoran, 2-(o-methoxy

car bonyl amiinﬁﬁ)aﬂwhﬂiﬂmmaa{ﬂamgﬁ lab A1) fludrAE & dimethyl o
am no- 6- (N- et hyl - p-tol ui dino) fluoran, 4- rret hoxy 6- {N—et hyl - p-t ol ui di no)

fluoran, 2-et.ho th m.no chl or d t a , 2-di benzi |
15 ani no- 42FRM ;&yﬂf%@tﬁfw’}nﬂ?@&?@lﬂdgrﬁ? (#'Hﬂ %&Eé }Hlié‘l’i‘}”é‘% hy|

am no) - 4-chl oro-6-di ethyl am no fluoran, 2-(N-benzil-p-trilluoro nethyl

ani | no)54- ﬂMbmm-Badidtlmlraydmafﬁ-%Métbgt—pmluidianj fumen3 2rdethgl - 6- pyrrol i di no
fluoran, 2-anilino-3-chloro-6-pyrrolidino fluoran, -

o e syl ol bl e i, 0N UHED,

ani lino) -3 Eglt:a.g |2_ .:gplggllaryr gslr:lzljg::l—%?{ﬁc'-leilzjtgl %?nlmu) ?10221:? h2t Qgéllmn -6-{N-methyl
eniline} fluoran, 2-amino-6-(N-ethyl anilino) flucran, 2-amino-6-(N-propyl
anilino) [luoran, 2-amino-6-(N-methyl-p-toluidine) fluoren,

10  Z2-amino-6<{N-ethyl-p-toluidine) flzeran, 2-amino-6-(N-propyl-p-toluidina)
fluoran, 2-amina-6-(N-methyl-p-ethyl aniline) Auoran,
2-emino-6-N-ethyl-p-ethyl anilino) fluoran, 2-amino-6-(N-propyl-p-ethyl
aniline) lluoran, 2-amino-6-(N-methyl-2,4-dimethyl anilino} flzoran,
2-amino-6-(N-ethyl-2 4-dimethyl antline) fuoran,

15 2-amino-6-(N-propyl-2,4-dimethyl aniline) fluoran,
2-amino-6-(N-methyl-p-chloro aniline} fluoran, 2-amine-6-(N-ethyl-p-chlero
anilino} fluoran, 2-amine-6-(N-propyl-p-chloro anilino) Auoran,
1,2-benzo-6-(N-ethyl-N-isoamyl amino) fluoran, 1,2-benzo-6-dibutyl amino
fluoran, 1,2-benzo-6-(N-methyl-N-cyclohexyl amino) fluoran,

20  1,2-benze-6-(N-ethyl-N-toluidino) fluoran, and the like.

Specific examples of the other coloring couplers preferably used

ite
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SO ami-no)- 3, 4-benzo-4'-brono-6- (N benzil-Ncycl ohexyl am no) fl uoran,
2- pi peridi no-6-di ethyl am no fluoran, 2-(N-n-propyl-p-tr fluoro nethyl
ani | i no) - 6- nor phol i no fluoran, 2-(di-N-p-chloro phenyl -net hyl

am no) -6-pyrrolidino fluoran, 2-(N-n-propyl-mtrifluoro nethyl 5

ani |l i no) - 6-norpholino fluoran, 1,2-benzo-6-(N-ethyl-Nn-octyl am no)
fluoran, 1,2-benzo-6-diallyl amno fluoran, 1,2-benzo-6- (N ethoxy

et hyl - N- et %‘I er IWQ?EIIH! Q,%ﬁ? Q‘ﬁ?&ﬂﬂﬁ%ﬂ t?}.;lyl ene bl ue,

2-[3,6-bis am no oro ani no) xant hyl] benzoic acid
| actam 2-[3, 6- d| et hyl am no) Qﬂgo chloro 10 anilino) xanthyl] benzoic
acid | actam 3, F&-Bniing ri-pldiopy emgp3l-Nhiet huel amiime) Bperan, s (p- di net hyl

anm no phenyl) - 6-di net hyI am no phthalide (otherwise, referred to as

crystal vi al[plchlcﬁrﬁtaaﬂﬁn},ﬁ-{ﬁﬂ%&ﬂsmﬁmﬁﬂhﬂﬁmxﬂ (@Eﬂlﬂfb phenyl) - 6-di et hyl
am no phthalide, 3,3-bis{lydinmethyl am no pheny - 6- chI oro phthali de,

§m3n(t;| spﬁg di bug‘%(@wf&ﬁq‘&i}?l Eﬂgﬂé%{ﬂpht hal i d ﬁ ﬁ ﬁ-ﬁct_?rl met hyl

3-(2- hydroxy-4-di net hyl am no phenyl) - 3- (2 rret hoxy 5- chI oro phenyl)
pht hal i 8le, agig@-Thyctaox3-héniyiatiineG-@Fethy]l-phiehyidind {ipdragt hoxy- 5- chl or o
phenyl) phthalide, 3-(2-hydroxy-4-dinmethyl am no 20

e & SN I By st o
amine-4-methyl-6-diethyl amine flucran, 2-dibenzil
amino-4-methoxy-8-(N-methyl-p-toluidine) uoran, 2-dibenzil
amino-4-methyl-8-(N-ethyl-p-toluidine) flnoran, 2-(x-phenylethyl

10 amino)}4-methyl-6-diethyl amine fluoran,
2-(p-toluidino)-3-(t-butyl}-6-(N-methyl-p-toluidine) fluoran, 2-(o-methoxy
carbonyl amino)-6-diethyl amino flueran, 2-acetyl
amino-6-(N-methyl-p-toluidine) fluoran, 4-methoxy-6-(IN-ethyl-p-toluidine)
fluoran, 2-ethoxy ethyl amino-3-chloro-6-dibutyl amino flusran, 2-dibenzil

15 amino-4-chlero-6-(N-ethyl-p-toluidine) luoran, 2-{z-phenylethyl
aminu}-d»chlﬂrn—ﬁ-dintﬁjrl aming fluoran, 2-(N-benzil-p-triflucro methyl
anilino)-4-chloro-6-diethyl amino fluoran, 2-aniline-3-methyl-6-pyrrolidine
flvoran, 2-anilino-3-chloro-6-pyrrolidine fluoran, .

2-anilino-3-methyl-6-(N-ethyl-N-tetrahydro furfuryl amine) fluoran,

20  Z2-mesidino-4’,5"-benzo-G-diethyl amino fluoran, 2-(m-triflucro methyl

aniline)-3-methyl-6-pyrrolidine flueran, 2-{x-naphthyl

60
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61 3-(2-nethoxy4-dinmethyl am no phenyl) - 3-(2-hydroxy-4-chl or o- 5- net hoxy
phenyl) phthalide, 3,6-bis(dinethyl amno) fluorene spiro(9,3')-6"-dinethyl
am no phthalide, 6'-chlora-S -nethoxy-benzo indolino-spiropyran,

6' - brono-2' - met hoxy-ben o i ndolino-spiropyran, and the like. 5 Hereinafter
described is the devel opi ng agent (el ectron-accepting conmpound) used in
combi nation with the coloring coupler. JP-A No. 5-124360 (Patent document

3) descri b%g”ﬁg I I cal wexampl e of an ani ¢ phosphoric
acid, an alTp a?- ﬁ%ﬁcjéansl%o‘})%ﬁ%&éﬁé%g 'Ng'ffﬁgﬂ' lg gllru% E¥rpound whi ch
have a Ionghghaln ali phatic 10 hydrocarbon radlcal I n addi tion, JP-ANo.
5- 124360 ( EapiperidinnéndinthyByminti fetrased-(N-w-pngmpkpdtrifhvimgnathyt onbi nat i on i)
a structure having developability of coloring the coloring coupler in the

ol ecul e anghilihg) _@mﬁﬁm,&ﬁﬁ SQA NP -th1BEs ?ﬁaﬁﬁﬁ‘,‘?ﬁﬂl&w ce between the

nol ecul es, Exanples the structure having pability include

phenol hydrox roup ar box roup, .phosphoric acid group and the
| i ke, but ﬁ'&?ﬁ'f’ liding dyeran, és(Nnggﬂ%xl “m-tEflygpe mebhyl s capabl e of

coloring the colorlng coupler is included. SpeC|f|caIIy, t he above groups

may i nchudendlitd)iGoaritesindehgiran pl,2eheneaGbdkihiyl-NratoatyIGireing) Andrde | i ke.
Atypi cal exanple of the structure controlling the cohesi ve force 20

et veen, o e SEH SRS PSP IS B ARBRLS § 20,
amino) Augran,
benzoleuko methylene blue, 2-[3,6-bis{diethyl amino)-7-(c~chlora

anilino} xanthyl] benzoic acid lactam, 2-[3,6-diethyl amino)-2-(o-chloro

10  amiline) xanthyl] benzeic acid lactam, 3,3-bis(p-dimethyl amine
phenyl)-phthalide, 3,3-bis(p-dimethyl amino phenyl)-6-dimethy! amino
phthalide (otherwise, referred to as crystal violet lactone),
3,3-bis-(p-dimethyl amino phenyl)-6-diethy] amino phthalide,
d,3-bis{p-dimethyl amino phenyl)-6-chloro phthalide, 3,3-bis-(p-dibutyl

15 aminoe phenyl) ghthalide, 34{2-methoxy-4-dimethyl amino
phenyl)-3-(2-hydroxy-4,5-dichloro phenyl) phthalide,
3-(2-hydroxy-4-dimethyl amino phenyl)-3-(2-methoxy-5-chloro phenyl)
phthalide, 3{2-hydroxy-4-dimethoxy amino phenyl}-3-(2-methexy-5-chloro
phenyl) phthalide, 3-(2-hydroxy-4-dimethyl amine

20 phenyl)-3-(2-methoxy-5-nitro phenyl) phthalide, 3-(2-hydroxy-d-diethyl

amine phenyl)-3-(2-methoxy-5-methyl phenyl) phthalide,

61
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62 carbon atoms, so as to obtain a good coloring property and a good
decol ori zing property. The hydrocarbon radical may contain an unsaturated
bond or may encapsul ate a branched hydrocarbon radical. In this case, the
main chain portion is preferred to have 8 or nore carbon atons. 5 The
devel opi ng agent as described above has a structure in which the structure
havi ng develop ebility is bonded with a structure controlling the cohesive

force betV\%e@_ N I re s as,. _hydrocar bon
radical). tb t‘ﬁg&f%gﬁ%%g‘%’%&%@r%eﬁlﬁ%f%ﬁﬁﬁf%%%ﬁﬂ i ng hetero
atom or a conbination of a plurality of the bivalent groups 1fl may be
sandwi chedPyienp pbthaligds, 8i6-bis{dimeths aminefuprene sptic(9,8)-6xdinpthsgl of t he

devel opi ng agent wused under the present invention. The devel opi ng agent

may be usednihepBthdlided, &-GA0R-Saht MxPhehWiflolifB Biropfdfl 15 I n the above
fornula, Xx denotes a bi val ent group 1ncluding hetéero"atom or a direct

denot o8 & BrUEPEe g LAY eBah AREdPoroRaT M S ehy ar ocar bon T adi cal
having 1 to 22 carbon atons. p denotes an integer from Oto 4. The Rx and
the whigh are rdiesiedterhdazeyibedisthialedelopiticaddie (AQct¥aiaceptidisl ferent. g
denotes 1 to 3. 63
compound) used in eombination with the coloring coupler.
JP-A No. 5-124360 (Patent document 3) deseribed above dizcloses a
typical example of an organic phoephoric acid, an aliphatic carboxylic acid
compound or a phenol compound which have a long-chain aliphatic
10 hydrocarbon radical. In addition, JP-A No. 5-124360 (Patent documenit 3}
discloses a compound having in combination i) a structure having
developahility of coloring the coloring coupler in the molecule and ii) a
structure of controlling cohesive force between the molecvles, Examples of
the strueture having the developability include phenol hydroxyl group,
15  carboxyl group, phosphoric acid group and the like, but not limited thereto,
as long as & group that is capable of coloring the coloring conpler is included.
Bpecifically, the above groups may include & thioearbamide group, a
carhoxylic metal group and the like. .
A typieal example of the structure controlling the cohesive force

20  between molecules include hydrecarbon radical such as a long-chain alkyl

group and the like, Preferably, the hydrecarbon radical may have 8 or more

P
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Specifically, R and R2 denote a hydrocarbon radical which is allowed to
have a substitutional group. The R and Ra may be i) an aliphatic

hydr ocarbon radical, ii) an aromatic hydrocarbon radical, and iii) a
conbi nati on of the aliphatic hydrocarbon radical and the aromatic 5

hydr ocar bon radical. The aliphatic hydrocarbon radical nay be a straight
chain or a branched chain, or may have an unsaturated bond. The

substituti %Q?ﬂmﬂﬁ@ QSJQEH %Waﬁégygd F%ﬁ%{éﬁ%%%)ﬁﬁ?ﬁﬁgh%a%“:dml ude hydroxyl

group, hal ogen, al'’koxy group and ect bondi ng

hand. 10 Sum oft he carbon aton(s) of R and the carbon aton(s) of Rz is
preferred tgctleriging prepemy. nbrehpdrecarhen| mpdice] graymsnaingimce 7 or | ess

her ei nabove may decrease coloring stability and decol ori zi ng property. Each

of Xi andXGndannaes Podd 48P entdtidateChidic-Red H?Hﬁnrnﬁr]ﬁhom@di&g.ef &Labl Y,
denotes a bivalent group having at |east one group expressed by the 15

Formulas 1...[Formulas 1) H~ "~ | 1! 1 - ---G ---0-- & -511 Q
Speci fi c eilaw;ﬂaég-% %ﬂ&h&wmmém%t e BorfpEescagbon atoms.

5 The developing ngent as described above has a strueture in which the

structure having developability is bonded with a structure controlling the
cahesive (orce batween the molecules (namely, a structure such as
hydrocarbon radical). To the above bending portion, a bivalent group
including hetero atom, or a combination of a plurality of the bivalent groups
10 mey be sandwichedly bondad.
Hereinafter described are specific examples of the developing agent
used under the present invention. The developing agent may be used alone

or in combination of two or more.

Qx.—m—xﬁp—ﬂz
(HO3g

15 In the above formula, X, denotes a bivalent group including hetero
atom, or a direct bonding hand. X; denotes a bivalent group including
hetero atom, R, denotes a bivalent hydrocarban radicel. Hz denotes a
hydrocarbon radical having 1 to 22 earbon atoms. p denotes an integer from
( to 4. The Hi and the X which are repeated when p is 2 to 4 may be the

20 same or different. g denotes 1 to 3.
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20 64 [Formulas 21 0~ o OO il Il T2 fl it 101 --~J-C -NCN --a-N

-& C0- -C0- -~-0- HHHHOO0 OO y--5- -HCH-5S HOOHMOIs s A
-0 C1H--Cp--CH=- -~N-0-0- -3 HH”A =-CHEN- | ---N=CH -H C' - -0-
S “CNC -CGN1-N -Nc-N- HHHHH 2“0~ 720ai ~I-N- -N-N

-1-NN-CGO0- HH}} HHH-NN-=- Cl1 -N -NC'--NN --N-NN -NNAI-

10

15

20

Specifically, R1 and Rz denote & hydrocarbon radicel whick is allowed
to have a substitutional group. The Ry and Rz may be { an aliphatic
hydrocarbon radical, ii) an aromatic hydrocarbon radical, and iii) a
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 bond. The
substitutional group adhering to the hydrocarbon radical include hydroxyl
group, halagen, alkoxy group and the like. R may be a direct bonding
hand.

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

Each of X1 and X3 denotes a bivalent group including hetero atom, preferably,

denotes a bivalent group having at Ieast one group expressed by the

Formulas 1.
[Formulas 1]
H a o
| Il ]
—N— —C— —— —8— ]
0

Specific examples of X1 and X> are described in the Formulas 2,
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HHHHHHHHHI
are specific 5 exanples of the phenol

HH Hereinafter described in the foll ow ng Fonulas 3
conpounds under the present

invention. The present invention is, however, not |imted thereto. The

phenol conpounds nay be used alone or in conmbination. 65 M[Formulas 3] HO
, , NHCD- (CH2)r-NHCO [CH2)s-iCHb HO I , NHCD (CH2)r-CONH (CH2)s-tCH, 1 HO
|, NHCD(CHZ)r-NHCCCO\II—l—(CHz}s |CH3 H |-~ NHCO (CH2) r - CONHNHCO- ( CH2) s- 1CH3

Hi-' NH MIOQNH- (CH2) s-1 CHO  H
Q NHCD- ( CH2) r - NHSGANHCO- ( CH2) s- 1CH3  HO

| NHCD- (CH2) r - NHSCR- (CH2) s- 1CH, HO
. NHCO- - (CH2) r - OCD- (CH2) s-i CH3 HO

| a NHCD- (CH2)r-COO (CH2)s-j CH~I HO aNHCD(CFz)r-OCO\II—l—(CI—lZ)s-ICI—ij H /yt
NHCI)-(CH&-OLJA (CF62)5-TCH3— H . NACO_ (T T=NHCEC<€H2)s=76H Exanpl es of
t he devel opip egént of ®rgani @ phosph0|C|| c aci qJ i ncl ude tllt he fqll ow ng
conpounds. D M—M-mdecwc—mgs.phmd_c
'ﬁ'
—rit—#— —SN— —5—3— —E—s-— —N—L—N——8-5—
H O O H v N
i 9 S 0
O~ —N-C~0— o8 —nlo —F—
Ho N ’
'i' Q
—CH=N—  _N—CH— —M— _,.I-_E_ —_—)— —5—
3.8 3.3 i
—-34;1— — —C-N—C-N— N R
H H H H b
Q !I:|} a c Q a
—&pnG— —y-E 8 Lwn-bo
R oH i M R
a a o O Q
—N—N—G—N— —N—C—N—N—O— —J}l—#.—N—N— NN
RA A b A4 VR T

Hereinafter described in the following Fomulas 3 are specilic

5 examples of the phenol compounds unde
present invention is, however, not limite

may be used alone or in combination.

65

r the present invention. The

d thereta. The phenol compounds
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5 acid, hexadecyl phosphonic acid, octadecyl phosphonic acid, eicosyl
phosphoni ¢ aci d, docosyl phosphonic acid, tetracosyl phosphonic acid,

di tetradecyl ester phosphate, di hexadecyl ester phosphate, dioctadecyl

ester phosphate, dieicosyl ester phosphate, and di behenyl ester (Behenyl)
66 6-= phosphate, and the |like. Exanples of the aliphatic carboxyl
conpounds include the follow ng. 2-hydroxy tetradecanoic acid, 2-hydroxy
hexadecanoi[gp¢ilds 3P- hydr oxy octadecanoi c acid, 2-hydroxy eicosane acid,

2- hydr oxy docosane acid, 2-brono 5 hexadecanoic acid, 2-pronpo octa decanoic
acid, 2-brpno el gogane aci -prono docosan id, 3-bronp docosane acid,
2, 3-di bronp gt :-ﬂHgDaqt —wchblyengs-faganoic acid, 2-fluaro
tetradecanpic a 2-fluoro exadeean0|c acid, | 2-fluoro octa decanoic
acid, 2-flporo ejegsane acid, 2-fluoro docosane acid, 2-iodohexa decanoic
acid, 2-iofdoggt L,ngt@_@gqgrcaNHQQQmﬁgﬁngecan0|c acid, 10 3-iodoocta
decanoi ¢ afid, pee¥luoro octa decanoic acid, andl the |ike. Exanples of

al i phatic Hicaroxylic aC|d conmpounds and trlcarboxylic aci d compounds are
descri bed petd n@c ol (Dl sbidePEPNaEHls1C12: |t et radecyl oxysuccinic
acid, 2-hexadec OXysuccini ¢ acid, 2- octadecyl oxysucci ni ¢ acid,

2-ei cosyl pxysugciwic acid, 2- dodec succinilc acid, 15 2-dodecyl thio
succinic am’ﬂﬁ&yq HP’FF"F%”L%& EHEds 2- hexadecyl thin succinic
acid, 2-ocfadecyl_thio succinic acid, 2 ei cosyl jthio succinic acid,
HO—@—NHDD—{Gszr—NHGDNH—[CHz}aqGH;.

HD—@—NHCD—{CHZF—NHSDE—[GHz}sﬂCH_]
HG—Q—NHGD—-{GHﬂr—NHsoacho—{cszs-TcHa
HDAQ—NHGD-—{CHZF—DCD—{CHE}HCHg
HD-@—NHCD—{Cszr—CDD—{Csz—1CH,;
HD—@—NH{JD—{Gl-lg}r—DGDNH-{Cngs—1CH;.
HD—QNHCD—{GHEJI'-*DC{);—{CHZ}ISﬂCHg
HO—@—NHGD—{::Hz]r—NHcoo—{CHﬂs-q CH,

Examples of the developing agent of organic phosphoric acid include

the following compounds. Dodecyl phosphonic acid, tetradecyl phosphonte
5  acid, hexadecyl phosphonic acid, octadecyl phosphonic acid, eicosyl

phosphonic acid, docosyl phosphonic acid, tetracosyl phosphonic acid,

difetradecyl ester phosphate, dihexadecyl ester phosphate, dioctadecyl ester

phosphate, disicosyl ester phosphate, and dibehenyl aster (Behenyl}

66
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2-docosyl thio succinic acid, 2-tetracosyl thio succinic acid, 2-hexadecyl
dithio succinic acid, 2-octadecyl dithio succinic acid, 2-eieosyl dithio
succinic acid, dodecyl succinic acid, tetradecyl succinic acid, pentadecyl
succinic acid, 20 hexadecyl succinic acid, octadecyl succinie acid, eicosyl
succinic acid, docosyl succinic acid, 2,3-di hexadecyl succinic acid,

2, 3-di octadecyl succinic acid, 67 - - - ------------ 2- et hyl - 3- hexadecyl
succini c agi 1gg§ﬂy - 30ct adecyl succinic acid, 2-octadecyl-3-hexadecyl
succinic a Pgﬂﬂﬁéia ec%Fqﬁg%onic acid, octadecyl malonic acid, eicosyl

mal oni ¢ acid, docosyl malonic acid, dihexadecyl malonic acid, dioctadecyl
ma] oni ¢ aci d, di%eRIBBIEE chHroaliphatis earbassl somrgunda incjndesthedobawingaci d,

2- hexadecyl glutaric acid, 2-octadecyl glutarie acid, 2-eicosyl glutaric
aci d, docogyHydubiit RitiAeasnhdic addD e HydeesyhexdeRityid atid, za-[y@ﬁx?decyl adi pi c
acid, 2-eicosyl adipic acid, 2-docosyl adipic acid, 2-hexes decanoyl
oxypropane-1,2, 3-trica I c_acid, 2-aqc¢ta, decanoyl ]
oxypropane‘-}%,&é?‘?-nf]}ci %éi%gﬁ%ﬁ“&?&&‘iﬂa@%%‘aﬁmﬁbﬁwﬁyﬂwﬂﬂﬂ&rﬂtﬁpé’f‘ﬂmgﬂ o of the
coloring coupler relative to the devel oping agent may vary with the

conbi nad i ohexddephmoic anido 2rvtsmiv@chredesadic dobd, P eicomdr seiditio is 1
coloring coupler relative to 0.1 to 20 devel opi ng agent, preferably 0.2 to

10 devel opbligoRdSitosati icialel] Tl TaNS - . 2(more

t han or |ess ?%a%a ljr?ay g‘é‘ﬁease dens| ty o ,%:P—Ié%ﬁ@ﬁ:ﬁ%ﬁ?%@gﬁ e!,ig\ﬁﬂfdbh is 15

probl ematical . Ratio of a_decolorizing pronoter_ is preferably 0.1 weight %
2-fluora decanoic acid, 2-flucre tatradécanoic acid, 2-fluore hexadecanoic acid,

2-fluoro octa decanotc acid, 2-flnere eicosane acid, 2-fluoro docesane acid,
2-iodohexa decanoic acid, 2-iodoocta decanoic ecid, 3-iodohexa decansic acid,

10 2-iodoncta decanoic acid, perfluoro ceta decanoie acid, and the like.

Examples of aliphatic dicarboxylic acid compounds and tricarboxylic
acid compeunds are described below. 2-dodecyl oxysuccinic acid,
2-tetradecy] pxysuccinic acid, 2-hexadecyl oxysuccinic acid, 2-octadecyl
oxysuccinic acid, 2-eicosyl oxysuccinic acid, 2-dodecy] oxysuccinic acid,

15  2-dodecyl thic succinic acid, 2-tetradecyl thio succinic acid, 2-hexadecyl thio
succinic acid, 2-octadecyl thio suecinic acid, 2-eicosyl thio succinic aeid,
2-decesyl thie succinic acid, 2-tetracosyl thio suceinic acid, 2-hexadecyl dithio
succinic acid, 2-octadeeyl] dithio succinic acid, 2-eicosyl dithio suceinic acid,
dodecyl suceinic acid, tetradecyl succinic acid, pentadecyl succinic acid,

20  hexadecyl succinic acid, octadecyl suecinie acid, eicosyl suecinic aeid, docosyl

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

67
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to 300 weight %relative to the devel opi ng agent, nore preferably 3 wei ght !
% to 100 weight % The coloring coupler and the devel opi ng 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
20 (resin) to 10 (resin). This ratio |less than the above nmay shorten the
heat strength of the recording |ayer, while the ratio nore than the above
my 68 i w. i NG slensi Q ' I . ich are :
pr ol ot | oA e i, ey BB shinl bt DSt cuting |
the reversible thernosensitive recording material under the present -

i nventi on Zrigyadscul-dherpfecybancsinic apid, hexadecybmalemic a¢id, ectaddesiyds of t he
resins contained in the reversible thernosensitive recording |ayer include
i) resins healbiig adidyewopylealohicerid Widehsyl mesishic Heid diRa@I¥ecAUG Aloase acrylic
pol yol resin, polyester polyol resin, polyurethane polyol Tresin, phenoxy
resin, polyvinyl ral resin..cellul ose .acetate propionate, cellulose
acet at e bu%?rdaﬁ]@c%ﬁ]ﬁ@q“ﬂce?ﬂﬁi’i {ﬁdwgéﬁnﬁl?m? Eﬂdiﬁehﬁé’“@ﬁﬁf&mri zation
of a first nmononmer (having a group reactive with cross] inking agent) and
a seconsl nordemic agid) @rhaxiadecyl ghuthricsicidy@rmiedecy] Fhutaic ecidp2-cidangent i on i s,
however, not limted to the above conpounds. Mbreover, the above resins

may be subpRgLAH k@ ﬂn@s?f:é‘[utaric acid, 2-pentadecyl adipic arid, 2-octadecyl

T .

adipic acid, 2-eicosyl adipic acid, 2-docozy] adipic acid, 2-hexa decanoyl
oxypropane-1,2,3-tricarboxylic acid, 2-octa decanoyl
oxypropane-1,2 3-tricarboxylic acid, and the like.

10 A proper ratio of the coloring coupler relative to the developing agent
may vary with the combination of the compounds to be used, in general, mole
ratio is 1 coloring coupler relative to 0.1 to 20 developing agent, preferably
0.2 to 10 developing agent. The developing agent out of the above range
(more then or less than) may decrease density of the coloring state, which is

15 problematical. Ratio of a decolorizing promoter is preferably 0.1 weight %
to 300 weight % relative to the developing agent, more preferably 3 weight %
to 100 weight %. The coloring coupler and the developing agent may be
used encapsulated in e microcapsule, In the recording layer, ratio of the
coloring commponent relative to the resin is 1 {coloring component) to 0.1

20  (resin) to 10 (resin). This ratio less than the ebove may shorten the heat

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

68
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copol ynerization or a graft cop olynerization with a benzotriazol
ultraviolet 15 absorbent bone or a cycl ohexane bondi ng bone. The
reversi bl e thernosensitive recording material which is the over sheet
under the present invention, when necessary, my use an additive for

| nproving and control ling coating property coloring property; and
decol ori zing property of the thernosensitive recording | ayer. Exanpl es of

oxi dat i on CRRBY Hio o1 UGB bocRgh Ay, ADFUES BIARROI.  ocol or i i ng

- e == m

pronoter, and the 69 r.; |like. Preferable exanples of the decol erixing
pronot er i ncl udelhg reyersiblefbermornnsitivg reconding layer gpostitutingdbei ni ng het er o
atom) and an al kyl chain (having 8 or nore carbon atons), ii) a conpound

havi ng NN réversibhstheriioseibiliveFétdpling matefntuh & (HesresdMtanPERS
I nvention is, homever 5 not limted to the above conpounds. Under the

present |nvent| he reversi bl e thernosensitive recording |ayer may
contain a & M ﬁtcun%yéﬁﬁ F LS}t the curing agent used herein include ;
nodi fi ed bodies known in the art such as urethane nodified body of i
i socyanat e nono ripecifCeraimyd gheliidieacsind ictntedndbily the woessdilar at e nodi fi ed

body, bullet nodified body, carbodiimde nodified body, bl ock

d ' f ' th
nghfgfggngmgﬁ Ge rbdtPainp1aPR 198140k i) Fdifnd RAAURAFhSu RO, fOorm ng the

with crosslinking egent such as acrylic polyol resin, polyester polyol resin,
polyurethane polyol resin, phenoxy resin, polyvinyl butyral resin, cellulose
acetate propionate, cellulose acetate butyrate and the like, if) a resin which
10 18 a copolymerization of & first monomer (having a group reactive with
crosslinking agent} and e second monomer other than the first monorner,
The present invention is, however, not limited to the above compounds,

Moreover, the above resins may be subjected to a block

copolymerization or a graft copolymerization with a benzotriazol ultraviolet
15 absorbent bone or a cyclohexane bonding bone.

The reversible thermosensitive recording material which is the over
sheet under the present invention, when necessary, may uase an additive for
improving and controlling coating property, coloring property, and
decolorizing property of the thermosensitive recording layer. Examples of

20 the above additive include surfactant, conductive agent, filler, oxidation

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

69
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tol yl enedi i socyanate (TDl), 4, 4'-diphenyl nethane isocyanate (MD), xylene
di i socyanate (XDl ), naphthal ene diisocyanate (NDI), paraphenylene 15

di i socyanate (PPDI), tetranmethyl xylene diisocyanate (TMXDI),

hexanet hyl ene diisocyanate (HDI ), dicyclo hexyl nethane diisocyanate
(HMVDI], isophorone di-isocyanate (IPD), lysine diisocyanate (LDI),

| sopropyl i dene bi s(4-cycl ohexyl i socyanat e) (1 PC) cycl ohexyl diisocyanate

(CHID), tohjdi NerdiabI08 Eq% esent i nvention
20 is, however, not g?ﬂgﬁﬁg(o?%% ove CoRpPoUn Fgg\)er t he

reversibl e thernDsenS|t|ve recording | ayer may 70 a:: contain a curing
agent of crREPPHRRbAYng Dhvalant eexamioaiaining hefery @tgmimmdcmgaldﬁb not er

include tertiary am nes such as 1,4-diaza-bicyclo [2, 2, 2] octane, netal

cormpound S UBAinAhafr@Em bE miok carbORRRRSE), @radmmb%u}lal}ﬁmBWWI ng agent
added may cause crosslinking s reaction entirely or not entirely. In other

wor ds, unreacted cur age l1o0 The crossl | nki ng reaction of the
above may Bﬁﬁ%%@&“&@%@&&?n’dﬁta@'ﬁhg% \rlr\ﬁg'@l 1oy ROERYEact ed
curing agent, therefore, does not necessari I y SI gnify that the cros

sl i nki ng raatﬁhﬁt&dtmthemhpveomnmbmgisat all. 10 Instead, sensing the
unreacted curing agent suggests that a resin in the crosslinking state is

present. For di sghaguinsHrBSentBil dRSord, e PRIHRIe thermosensitive

recording layer may contain a curing egent.
Examples of the curing agent used herein inchude modified bodies
known in the art such as urethane modified body of isacyanate monomer,
1¢  allophanate modified body, isocyanurate modified body, bullet modified bodsy,
carbodiimide modified body, block doisecyanate, and the like. Ezamples of
the isocyanate menomer forming the modified body include
tolylenediisocyanate (TDI), 4,4-diphenyl methane isocyanate (MDI), xylene
diisocyanate (¥DI), naphthalene diisocyanate (NDI), paraphenylene
15 diisocyanate (PPDI), tetramethyl xylene diisocyanate (TMEXDI),
hexamethylene diisocyanate (HDI), dicyclo hexyl methane diisocyanate
(HMDI), isophorone diisoeyanate (IPDI), lysina diisocyanate (LDI),
isopropylidene bis(4-cyclohexyl isocyanate) (IPC), cyclohexyl diisocyanate
(CHI}), tolidine diisocyanate (TODI), and the like. The present invention
20  is, however, not limited to the above compounds.

Moreover, the reversible thermosensitive recording layer may

70
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under the present invention is in the cross] inking state or a non-cros
slinking state, subnerging the coat filmin the highly-soluble solvent is
proposed. Mre specifically, a polynmer in the non-crosslinldng state may 15
beconme an eluate in the solvent, and thereby does not remain in a solute.
Wth this, analyzing the polyner structure of the solute is reconmended for
t he above distinction. Failure in verifying the polynmer structure in the
sol ute may.jdififaksrih - 'ﬁ%ﬁﬂh e non-crosslinking state,
distinguisﬁ#ﬁghf$0n1t%gﬁﬁﬁfﬁéﬁg%ﬁgﬁmi crogéﬁinldng state. 20 When ot her

|l ayer(s) is lam nated, a |layer structure and a film thickness thereof are
to be verified HZamplesebtheampssdinking nrampfier prrludk tertigyy aminezsuphiy

(transm ssion el ectron m croscope), SEM (scanning electron m croscope) and
the like. dhea -diaga-bidyelodZa!2]lodbel( Metdlcohthdddd RFR\RGranidkly, t0 thereby
expose a target layer. Then, the thus exposed |layer is to betaken ;
(shaved), to be f.oll d..by t measur ement ording to the above nethed. ;
5 For ot | ISR pA B iy 1 By BRRE PECRGA 0Ty R RatIHR ch | 5 ~
prepared by evenly m xi ng-di spersing a m xture nade of the devel opi ng :
agent, I hereactiom engrelywpinet entirady.v ani wher wdody, wresacted euitg hpgnitigent , t he
resin in crosslinking state, and the coating sol vent which are descri bed
above. Spegifddy exanpl es of the solvent used for preparing the coating 17
solution include water; alcohols such as nethanol, ethanol, isopropanol,

gy e '
"

The crosslinking reaction of the above mey proceed according to the
time elapsed, The above unreacted curing agent, therefore, docs not
necessarily signify that the crosslinking reaction is not proceeding at all.

10 Imstead, sensing the unreacted curing agent suggests that a resin in the
crosslinking state is present. For distinguishing whether the polymer
under the present invention is in the crosslinking state or a non-cresslinking
state, submerging the coat film in the highly-soluble solvent is propesed.

More specifically, a polymer in the non-cresslinking state may

15 become an eluate in the solvent, and thereby dues not remain in a solute.
With this, analyzing the polymer structure of the solute is recommended for
the above distinction. Failure in verifying the polymer strueture in the
soluzte mey indicate that the polymer is in the non-crosslinking state,
distinguishing from the polymer in the crosslinking state.

20 When other layer(s) is laminated, a layer structure and a film

thickness therecf are to be verified hy a cross sectional photograph taken by

Ti
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n- but anol, nethyl isocarbinol; ketones such as acetone, 2-butanone, ethyl i

anyl ketone, diacetone al cohol, isophorone, cyclohexa none, and the |ike;
am des such as N, N-di net hyl formam de, N, N-di nethyl acetam de, and the .
| i ke; ethers such as diethyl ether, isopropyl ether, tetrahydrofuran, 15 b

1, 4-di oxane, 3, 4-di hydro-211-pyran, and the |ike; glycol ethers such as

2- met hoxy et hanol, 2-eehoxy ethanol, 2-butoxy ethanol, ethylene glycol

di met hyl etfeir; : Lo s 2-met hoxy et hyl
acet at e, 2-ethéggmggﬁgﬁmggetatg%M%&%ﬁﬁ%ﬁ@éggﬁé%éggggﬁg%%?ﬁhnd the like;
esters such as nethyl acetate, ethyl acetate, isobutyl acetate, anyl-
acetate, et™Wigrossope)aidihe like: nYFhencanirrelsvantdayents) is ke be removed ainall,i c

hydr ocarbons such as benzene, toluene, xylene, and the like; aliphatic

hydr ocar bons tsétehy agposé2 taexaiayer e MhaAtthd Ko @ahaRa 1aF¥Cizah e 3R8:n and the :
| i ke; hal ogenated hydrocarbons such as nethylene chloride, 1,2-dichloro :

G e L ety B BB oY HlOmRe D ey dhebr i folgbe et hitho® sueh &

N-octyl -2-pyrrolidone; and the like. 5 Preparing the coating solution can
be carrfed out bFomsatign ifitberecardinig lages olayt isera chatingr silwigon aikiicksiach as

Am ek mmyAR wmenmd mmmeeeE

pai nt shaker, ball mll, attritor, three-roll mll, sand mll, dynomll,
col loid m bleanddhhe Eﬁ%1xﬂ:§9%§f EHH% RGPS AL ' vent by ;
usi ng the gﬂ?%g cogtrng sol utTon-di sp P3|ng uni ?gﬂ%??%ﬁﬁﬁﬁﬁgr di spersing

each material alone_in the solvent and m xing 10 is also allowed. Mbreover,
heati ng- di 88Hy thRycolering sopiens fhe varippsadditives, the curing egent, the resin

In croszlinking state, and the coating solvent which are deseribed above.
Specific examples of the selvent used for preparing the coating

1¢  solution include water; alcohols such as methanol, ethanol, isopropanol,
n-butancl, methyl isocarbinol; ketones such as acetone, 2-butanone, ethyl
amy] ketone, diacetone alcchol, isophorone, cyelohexanone, and the like:
amides such as N,N-dimethyl formamide, N,N-dimethyl acetamide, and the
like; ethers such as diethyl ether, isopropyl ether, tetrahydrofuran,

15 I,4-dioxane, 3,4-dihydro-2H-pyran, and the like; glycol ethers such as
2-methoxy ethanol, 2-¢thoxy ethanol, 2-butoxy ethanol, ethylene glycol
dimethyl ether, and the like; glycol ether acetales such as 2-methoxy ethyl
acetate, 2-ethoxy ethyl acetate, 2-butoxy ethyl acetate, and the like; esters
such as methyl acetate, ethyl acetate, isobuiyl acetate, amyl acetate, ethyl

20 lactate, ethylene carbonete, and the like; aromatic hydrocarbons such as

benzene, toluene, xylene, and the like; eliphatic hydrocarbons such as

T2
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qguenching or an annealing (slow cooling), and foll owed by depositing is
al l oned. The coating nethod for formng the recording |layer is not
specifically |imted, exanples thereof including those known in the art
such as blade is coating, wre bar coating, spray coating, air knife
coating, bead coating, curtain coating, gravure coating, kiss coating,
reverse roll coating, dip coating, die coating, and the like. After

coat i ng- dr YeRndfhophend, S0 chaflxard, GHA LRI HERIERMaQL (he  recoral ng

| ayer is to necessaly arrylng 2p out
a heat treatment using a high_ tenperature vessel and the like at a -

rel ati vel y bnfrparamsansgh gs anetyyleaechinride, ilid-dichlorp ethane, dighlerar r yi ng out

the 73 heat treatnment at a relatively |low tenperature for a long tine is

al so al | owpgapanSpeiiiofd Betldexie, AdtPtHer 1068 ki:Fsiiags 58C hd mum@ Hi¥fofi@d | owi ng
preferable conditions in vi ew of react|V|ty 300C to 130C for 1 M nutes to

160 hours, efera 400 100C for 2,m nute 20 hours. Since
product i vi P{’nﬁitﬁe @h‘é&' ﬁ&ﬁ:ﬁ g iBRyro df‘ﬂ‘g He-unti |l the

crosslinking is sufficiently conpleted is of difflculty The crosslinking
step is5 theref dimpariakltbaedating ddution van dd camped tulf by ovingdaaei ng st ep,
The crosslinking step is preferred to have conditions of 40C to 10000 for

e A NS SrhWon RGSE AR, i SOt 1V
three-roll mill, sand mill, dynomill, colloid mill and the [ike. Dispersing
each material in the solvent by using the above coating solution-dispersing
unit is allowed, or dispersing each material alone in the solvent and mixing

10 isalsoallowed. Moreover, heating-dissalving, followed by a rapid
quenching or an annealing (slow cooling), and followed by depositing is
allowed.

The coeting method for forming the recording layer is not specifically
Iimited, exemples thereof inclading those known in the art such es blade

15  coating, wire bar coaling, spray coating, air knife coating, bead coating,
curtain coafing, gravure coating, kiss eoeting, reverse roll coating, dip
coating, die coabing, and the like.

After epating-drying of the recording Iayer, a curing treatment of the
recording layer is to be carried out, when necessary. In this ease, earrying

20 outa heat treatment using a high temperature vessel and the like at a

relatively high temperature for a short time is allowed, or carrying ont the

73
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provi ded on the reversible thernosensitive recording |layer, for ordinarily
preventing sticking and for inproving durability. The protective |ayer
preferably has a thickness in a range from0.1 mto 20 m nore preferably
0.3 pmto 10 Am 15 The protective |layer may contain an inorganic
ultravi ol et absorbent or an organic ultraviolet absorbent, for the purpose
of preventing the texture fog (or background fog), content thereof being
in a range 1 oSl At 0 wei ght
parts of ahg'?ﬁ%]gfgﬁ?(%%évm rrel?ﬁ@ﬂgi ?feéﬁeeﬁ%h%]fnﬂggéﬁg %Hl'léa/lqbove Eai(e)cor di ng
| ayer can ﬁé?o be used for _the protectjv such as the sol vent of the
coating soPgergrally, the cepsalinkiogrgagtan b %Wﬁ%ll@ma rigfegeblagopditianse bi nder,
the coating nethod, 74 the drying-curing nethod, and the Iike. Exanples of

t he organi ¢n sew mahﬁhtﬁtmpcheuﬁswmwyﬂﬂnuleh thaRBAoLES ag&ee ul traviol et
absorbents such as 2-(2'-hydroxy-5'-nethyl phenyl) benzo triazole.

2-(2' - hyydr.oxy- - benz zol e, -
2-(2' -y BigyeEbTy 40: B {RERIGDE finfle B i Bpirs”" Stnce produstivity s 5
2-(2' -hydroxy-3',5" -di-t-butyl phenyl) benxo triazole, .
2(2" - hysir ongﬁesm&dibmq,duﬂétturh@. epgndihg biyig ubehble droszdinking is '
2-(2' -hydroxy-3',5" -di-t-butyl phenyl)-5-chloro benzo triazole,

2-(2' - hydr e | azol e,
2. 22' hydr %“%n}%t‘%o JEE'arie""ﬁ'}y H% B¢ Do) E%mn%gﬂﬁ 4§ thekdibdl ii) benxo

phenon uItr Vi 0 absor bent s such as 2, 4-di hydroxy benzo
owe tu be provided, epart from the drying step, The crosslinking step is

3
0

rreferred to have conditions of 40°C to 100°C for 2 minutes to 120 honrs for
heating.

10 Described next is the pratective layer which can be arbitrarily
provided on the reversible thermosensitive recording layer, for ordinarily
preventing sticking and for improving durability.

The protective layer preferably has a thickness in 2 range from 0.1
pm to 20 pm, more preferably 0.3 pm to 10 pm.

15 The protective layer may contain an inorganie ultravialet absorbent
or an organic ultraviolet absorbent, for the purpose of preventing the texture
fog {or backgraund fog), content thereof being in a range from 0.5 weight
parts to 50 weight parts relative to 100 weight parts of a binder.

Known methods and the like used for the above recording layer can

20  be used for the protective layer, such as the solvent of the coaiing solution,

the dispersing unit of the coating solution, the binder, the coating method,

T4



—— el .k S el ful S B EE B X Sl Tl Tl T S S L o Pl P S i ey el Il B, P PP P, N o " S n i il N o bl alenl s LR B E L w e S L ol o Y oSl N

phenon, 2-hydroxy-4-nmethoxy benzo phenon, 2-hydroxy-4-n-octoxybenxo
phanon, 2-hydroxy-4-dodecy] oxy benxo phenon, 2,2'-dihydroxy-4-mnethoxy
benzo phenon, 2,2'-dihydroxy-4, 4" -dinmethoxy benxo phenon,

2,2',4,4 -tetrahydroxy benzo phenon, 2-hydroxy-4-nethoxy-2'-carboxy benxo
15 phenon, 2-hydroxy-4-oxybeazil benzo phenon, 2-bydroxy-4-clalaro benzo
phenon, 2-hydroxy4- net hoxybenzo phenon-5-sul fonic acid,

2- hydr oxy- gght] . n - Lum sul fonate,
2,2'-dihydg?xy-4?§¥9§$%éﬁﬂ@@§‘%@%§%§p %non-sodiun1sulfonate, and the liKke;
iii) salicylic acid ester ultraviolet absorbents such as phenyl salicylate,
20 p-octyl phenykxamplespf theorggnic wiramiolphabsirbentsiingtnde:e, car boxy phenyl
salicylate, nethyl phenyl salicylate, dodecyl phenyl salicylate, 75 is
2-ethyl hegyl phemtb nﬁah.ﬂ@xlh&hﬁuwn@mmw&u&mkz’-%ﬁ%yﬁﬁahﬁ”d the

- e y

i ke; iv) cyano acrylate ultraviolet absorbents such™as

hexyl - 2- cyano- ' di phenyl rylate, ethyl-2-ey -3, 3' - di phenyl acryl ate,
and t he IiEg'? )%nﬁ?%ﬂz% Bgﬁ %“ﬁ%‘ﬁdhgﬂgﬂrpﬁ'@ﬁ;ﬁ%ﬁ%%“&%m&:am no benzoic
acid, p-amno glyceryl benzoate, p-dinethyl andno anyl benzoate,

p- di hyds ox#-(2'gohrgky-8-tiph tyd phzogl) bpnzmididdete,| i ke; vi) cinnamic acid
ul travi ol et absorbents such as p-nethoxy cirmam c acid-2-ethyl hexyl,

p-met hoxy Sic@npflirex A8 #-HtHtProhetlyMenzdabdl§, 344 S droxy-3"t-butyl-5*

actoxy phenyl) benzo triazole, 2-(2-hydroxy-3",5-di-t-butyl phenyl)-5-chloro

benzo triazole, 2-(2-hydroxy-3-t-butyl-5-methyl phenyl)-5-chloro benzo
triazole, 2-{2-hydroxy-5'-ethoxy phenyl) benzo triazols, and the like;
1Q 11} henzo phenon ultraviclet absorbents such as 2,4-dihydroxy benzo
phenon, 2-hydroxy-4-methoxy benzo phenon, 2-hydroxy-4-n-octoxy benzo
phenon, 2-hydroxy-4-dodecy] oxy benzo phenon, 2,2™-dihydroxy-4-methoxy
benzo phenon, 2,2-dihydroxy-4,4’-dimethoxy henzo phenon,
2,2"4 4"-teirahydroxy benzo phenon, 2-hydroxy-4-methoxy-2’-carboxy benze
15  phenon, 2-hydroxy-4-oxybenszil benzo phenon, 2-hydroxy-4-chlore henzo
phenon, 2-hydroxy-4-methoxy benzo phenon-5-sulfonie acid,
2-hydroxy-2-methoxy benzo phenon-5-sodinm sulfenate,
2,2-dibydorxy-4,4’-dimethoxy benzo phenon-sodinm sulfonate, and the like:
iii} salicylic acid ester ultraviclet absorbents such as phenyl salicylate,
20  p-octyl phenyl salicylate, p-t-butyl phenyl salicylate, carboxy phenyl

salicylate, methyl phenyl salicylate, dodecyl phenyl salicylate,

To
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10 4-t-butyl -4"-nmethoxy-di benzoyl nethane; urocanic acid; urocanic acid !
ethyl; and the like. Exanples of the inorganic ultraviolet absorbents

i nclude zinc sul phide, titanium oxide, ceriumoxide, tin oxide, nolybdenum
oxi de, zinc 15 oxide, barium oxide, silica, alumna, antinony oxide,
magnesi um oxi de, zirconi um oxi de, barium oxi de, cal cium oxide, strontium
oxide, silicone nitride, alumnumnitride, boron nitride, bariumnitride,

and the |i keaihyRE RYRALdaliGy q}gﬁ?ﬂ ' A{pIetP L iat I he
protective | a%r, Xg{?ﬁerﬂﬂi |1 er%&éf"r ee r%ﬁﬂgﬂ%l%g%%gz akalgs%l?agﬁfkﬁ’g
property or the 20 uItrqvioIet shutting property may be added to the -
prot ect i velfayerc¥appacrylpteyliranglehabsorhenis suethpe 2:8¢b¥hor ganic filler and

an organic filler. 76 Exanples of the inorganic fillers include cal cium

car bonat e, herplgherdnierd, gadipheadlecrfliatd, etloylanbsdio-3l e - diphehl fevRits,i ca,

hydrated al umi num silicate, hydrated calciumsilicate, alumna, iron wdde,
calciun1ox£g§ eIk gnesiun1oxide, chrom um oxi de, manganese oxi de, silica,
talc, mca, an the |ike. Exanples of the organic fillers include
silicone resin; cellulose resin; epoxy resin; nylon resin; phenol resin;
pol yur es haMbpagsng benrzae aridsihsorbembs amibnes p-emiing beokgiestidd, resin;
pol ycarbonate resin; styrene resins such as styrene, polystyrene, :
pol ystyr eng-arhSQRIARPy] BRin¥bHRC pMiiEthSRFRE SmA M nkie, p-dihydroxy :

propyl ethyl benzoate, and the like;

vi} einnamic acid ultraviolet absorbents such as p-methoxy cinnamic

acid-2-ethyl hexyl, p-methoxy cinnamic acid-2-ethoxy ethyl, and the like;

10 4-t-butyl-4-methoxy-dibenzoyl methane;
urccanic acid;
urocanic acid ethyl; and the like.
Examples of the inorganic ultraviolet ahsorbents include sinc
sulphide, titaninm oxide, cerium oxide, Lin oxide, molybdenum exide, zine
15 oxide, barium exide, silica, alumina, antimony oxide, magnesinm oxide,
zirconium cxide, barium oxide, calciom oxide, strontinm oxide, silicone
nitride, aluminum nitride, boron nitride, barium nitride, and the like.
For preventing sticking or improving durability of the protective
leyer, other fillers free from the ultraviolet absorbing property or the

20 uliraviolet shutting property may be added to the protective layer, the fillers

being divided into an inorganic Bller and an organic filler.
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t olike; acrylic resins such as acrylic vinylidene chloride, acrylic
urethane, acrylic ethylene, and the |ike; polyethylene resin; formaldehyde
resins such as benzoguanam ne formal dehyde, nel am ne fornal dehyde, and the
i ke; polynmethyl nethacrylate resin; vinyl chloride resin; and the |ike.
Under the present invention, the fillers may be used alone or in

conbi nation of two 15 or nore. In the case of the plurality of the fillers,

t he conbi nati on ' Woln irﬁﬂ?d -0 | iller is not
specifically |i mﬁ%ﬂej%ilgpesc%%% gur%iﬁflgr‘#]jteﬁéer eo Jnée%guﬁﬁc u gnés%her e, grain,
plate, needle, and the like._ _Content of the filler in the protective |ayer
i s 5 vol undegnesiumy carhonate, slicicymiydsidenbydrpted silisa. hysdratad alnorimam head,
the protective layer nmay 20 be added by a | ubricant, specific exanples
ther eof i neiliedie)hydydtel @hlchurn@N e, HIGHIRS, RG] SfidwechlciPY Midds N Wax,

pol yet hyl ene wax, and the like; plant wax 77 such as cured castor oil and
the like; animal. wax such as.beef .tallow cured ail |, _anq‘_ﬁifge i ke; higher

al cohol s sJUFTEE R BEEG COIPTIHT) OX9%s RGRAANEFR , SiliFRy migz . hi gher
fatty acids such as margaric acid, laurie acid, nyristic acid, palm tic
aci d, sbeathelibei d, behenic acid; higher fatty acid esters such as 5
sorbitan fatty acid ester; am des such as stearam de, ol eam de, am de

ctearan o ana THaepch oF A Redfe IR 0%, Bon} FARETENRTTRIN [ | e

protective layer js 0.1 volune %to 95 volune % nore preferably I volunme %

to 75 vol u 7, Tesin; nylon resin; phenol resin; polyurethane resin; urea resin;

melamine resin; polyester resin; polycarbonate resin; styrene resins such as
styrene, polystyrene, palystyrene- isoprene, styrene vinyl benzene, and the

10 like; acrylic resins such as acrylic vinylidene chloride, acrylic urethene,
acrylic uthylene, and the like; polyethylene resin; formaldehyde resins such
as benzoguansmine formaldehyde, melamine formeldehyde, and the like;
rolymethyl methacrylete resin; vinyl chloride resin; and the like. Under
the present invention, the fillers may be used slone or in combinakion of two

15 ormore. In the case of the plurality of the fllers, the combination of the
inorganie filler and the organic filler is not specifically limited.
Configuration thereof may include ephere, grain, plate, needle, and the like.
Content of the filler in the protective layer is 5 volume % to 50 volume %.

For preventing fusion to the thermal head, the protective layer may
20  be added by a lubricant, specilic examples thereof including synthetic waxes

such as ester wax, paraffin wex, polyethylene wax, end the like; plant wax
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10 The reversible thernosensitive recording material used as the over

sheet under the present invention naybe provided with an internedi ate

| ayer between the recording |ayer and the protective |ayer, for the purpose
of 1) inproving adhesi on between the recording |ayer and the protective

| ayer, i) preventing the recording |ayer from causi ng degeneration
attributable to 15 application of the protective layer, iii) preventing t he

addi tive i gubiigs cittelcEtor Vi dritd/§le 110 ThilR 1.9&( %n&htilﬁ?é 2N 9&-&1%% and

iv) preventing the additive in the fecor rommnoving t the pro

tective | aye rably, the |nterned|ate Iayer has a thiclness in a
range fr omaﬁ‘dlhﬂfl?‘ﬁn highepalkephols gaely as ptepgylalealiob Iwhenyl alcdlml) amd thenown

nmet hods and the 20 |like used for the above recording | ayer can be used for

the i nt er miitiephighbefitty adds budsad hersaliy 868, laubR AidReHSE5dadni t of the
coating solution, the binder, 78 the coating nethod t he drylng curing

e o b S e A TR L UG TR SETE AT S e

for the above protective |layer), for the purpose of preventing the texture
fog (or55 badk@mdhﬁwﬁﬁtb?ﬁﬂcannﬁhsBuﬁeueakabahﬁ@,bhaaﬁmangﬁﬂbronlD.5 wei ght
parts to 50 weight parts relative to 100 weight parts of the binder.

Mor eover, 141&35@%9@&9&%%9@%&&%%{6 ; tﬁgéﬁﬂmﬁé {%tﬁg lJfjor the

|nfornat|on recordlng di splayi ng card an e presef ention may

al l ow t he rever5| &Qﬁ Lﬂgsen5|t|ve recording | ayer to contain a
tearamt e @ and the like. Content of the lubricant i the

protective layer 13 0.1 volume % to 95 volume %, more preferably 1 volume %
te 75 volume %.

10 The reversibie thermoesensitive recording material used as the over
sheet under the present invention may be provided with an intermediate
layer between the recording layer and the protective layer, for the purpoze of
i) improving adhesion hetween the recording layer and the protective layer,
ii} preventing the recording layer from ceusing degeneration atiributable to

15  application of the protectiva layer, iii) preventing the additive in the
protective leyer from moving to the recording layer, and iv) preventing the
additive in the recording layer from moving to the protective layer,

Preferably, the intermediate layer has a thickness in a range from 0.1
pm to 20 pm, more preferably 0.3 ym to 10 pym. Known methods and the
20  like used for the above recording layer can be used for the intermediate layer,

such as the solvent, the dispersing unit of the coating solution, the hinder,

T8
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10 phot ot hermal transducer substance; or may he provided, adjacent to the
recording layer, with a | ayer containing the photothernmal transducer
substance (referred to as photothermal transducer |ayer). Mking the above
structure containing the pho to thermal transducer substance can carry out
the recording (coloring and decol ari zi ng) even when 15 a | ow out put

sem conductor |aser and the like are used. O the above two net hods using

t he photo ttpﬁrog@din mﬁ#%ﬁédﬁﬁe{ b3l %F@{@Y%ﬁh@ﬂehﬂg. phot ot her nmal

transducer |ayer adj ace ernosensi Li ve recordi ng

| ayer is nore preferable in view of cost _(i.e., photothermal transducer
subst ance i s costhg)ntermefiale layer masheantarn aninorganis whrawiolefl constituti ng
the recording | ayer. Mreover, under the present invention, an ultraviolet

absor bent |ghgement 9P ahorgdri¥ ulgavioltt 3bBd@reht OWhich 20 %8 BRGheCvde
provided so as to protect the layer containing the photo thernal

el ude. an PEPRPRAT HY°5h0 e AR e SR bR (R dd e 1| ko, whi ch
have an 5 absorption peak in the vicinity of oscillating wavel ength of a
sen conducthackgionadfoieemttot Herasfdeing in a range from 0.5 weight parts to 50
weight parts relative to 100 weight parts of the binder.
Morcover, the reversible thermosensitive recording material for the
information recording-displaying card under the present invention may
aliow the reversibls thermosensitive recording layer to contain a
10  photothermal transducer substance; or may be provided, adjacent to the
recording layer, with a layer containing the photethermal tbransducer
substance {referred to as photothermal transducer layer),
Making the above structure containing the photothermal transducer
substance can cazzy oul the recording {coloring and decolerizing) even when
15 a low-output semiconductor laser and the like are used.
Of the above two methods using the phetothermal transducer
substance, providing the photothermal transducer layer adjacent to the

teversible thermosensitive recording layer is more preferable in view of cost

{.e., photothermal transducer substance is costly) and less influence on the
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In general, the sem conductor |aser to be used her. wavel ength range from
100 nmto 1000 nm nore preferably 700 nmto 900 nm and the infrared
absorbent pignment preferably has the peak absorption wavelength o in the
above range. Exanples of the above pignment include cyanine pigment, polyne
t hi ne pigment, anthraqui none pignment, and the Iike. O the above pignents,
t he pht hal ocyani ne pi gnent and the naphthal cyanine pignent are

pref er abl e.mdtaeiaPBddReitQfkR"hE CeRrGTBIAyaNd the naphthal cyanine pi gment
have 15 a structure having reS|stance to deterioration such as

deconposition ang the used b heat, or ultraviolet ray, thus -

i ncreasing the Eﬁ‘?ﬁéﬁ”eﬁf“qlﬁgﬁntﬁ? PFRjSL q“ﬁ”@?%‘bﬂ%ﬁ'éﬁieé&bsﬁbﬁ#i la¥ey, such as
weat herability and heat resistance and the |like, the reversible

t hernosensitive recording material 20 under the present invention is
especially preferred to be formed with various netals and various
conplexes. 80 -- --------- - - - - - - - - Adding a singlet oxygen
guencher is allowed for inproving chemcal stability. In general, the
reversi ble thernosensitive recording material which is the over sheet

under the present invention is produced by sequentially 5 formng, on the
support, the recording | ayer and ot her necessary | ayers.

T9A
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The present invention is, however, not limted to the above, and ot her
production nethod as descri bed below is allowed. For exanple, the
reversi bl e thernosensitive recording material having sequentially the
reversi ble thernosensitive recording |layer and the | o protective |ayer on
t he support can be produced in the followi ng steps; i) preparing a
protective |layer face to be disposed on the uppernnst | ayer and a peel

on “the pelt o e e d b BB el ki Ko prbVigBR R 5 B pPoBR NG IV 11 1T

1ii) then, fornrn% the thernosensitive recording Iayer on the protective
| ayer by acamaigBgithe phetobbermaljransduger auhitanesy t he support filmto the
t her nosensitive recordlng layer, and v) finally, peeling the peel able base

sheet. The reverBidhplehbeth®pRasilidrital teaRdadurtaidahaib gl i S the over
sheet under the present invention nay be partly or entlrely provided with a

coloring la ch.has_an arbitun lL.ctu ter e by printing 20
net hods suk%%\éh gpgﬁwqﬁ m&”ﬁ ﬁ?‘ﬁﬁf‘ ‘ﬁ@ gﬁ@"‘r" ARe: by printers
such as an inl<jet prlnter a heat transfer printer, a sublimation printer,

and 815t habsdrgton anaﬂ:t‘uhrd:d vicei ty\Mifroscilletingama vedeegthpd it se@micarf dvckg col ori ng
| ayer may be partly or entirely provided with an OP (over print) varnish

| ayer haviiGaern e fegponent thereof, a setting resin. FIG 3 and FIG
4 show an exgﬂpﬁﬁng? t he ?ﬁfornatlon 5 recordlng di spl ayi ng card under the

present inventiqn, specifically, a method
In'general, the semiconductor laser to be used has wavelength range

from 100 nm to 1000 nm, more preferably 700 nm to 900 nm, end the
infrared absorbent pigment preferably has the peak absorption wavelength
10 inthe aboverange. Examples of the ahove pigment include cysnine
pigment, polymethine pigment, anthraquinone ptgment, and the like. Of
the above pigments, the phthalocyanine pigment and the naghthal cyanine
pigment are preferable.
The phthalocyanine pigment and the naphthal cyanine pigment have
15 astructure having resistance to deterioration such as decomposition and the
like caused by heat or ultraviolet ray, thus increasing the number of
rewritings.
In view of chemiecal stability such as weatherability and heat
resistance and the like, the reversible thermosensitive recerding material
20 under the present invention is especially preferred to be formed with various

metals and various complexes.

a0
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of making an IC card having a print layer. FIG 3 is a cross sectional view !
of a layer structure before the pressing for formng the I1C card. The IC ‘
card in FIG 3 has the following structure: An inlet sheet Cis interposed '
between a first core sheet portion B1 1 ~ and a second core sheet portion

B2. Qutside the first core sheet portion 131, there is provided an over .
sheet A which is so overlapped with the first core sheet portion Bl that ;

Qi oide ihe secondonl S OGFREN AR nARNH IR AR BRERLARA . .,

| ayer sheet rtlon D is overl apped. Heating pressing the over 15 sheet A
and t he out 11%'er sheet portion D fromrespective outsides thereof by
means of a heating-pressing machine can forma layer body for the IC card.

Her ei nabove, t held gdridrals BeeioverdiBR: thebMaSinsliies Mdbeding Sndtbayl d86pvi th a

non- cont act IC chip 113 having an antenna coil 114. e outer |ayer sheet :
portion D |.n | udes out er eet 119 havi netic stripe |ayer -
D0 116" whi ENCHE R aBRe AR L FpeRF SiepbiPdf o bad BRGRISHRERY  of cor
sheet portion Bl includes a print layer Ill on the over sheet A s side of ;

a whi t e5 cofarmigg, ehthet suppért, the recordiogdayporddather sbaetamdayenn B2 i ncl udes
a print layer 112 on the outer |ayer sheet portion D's side of a white

gﬁﬁgeaﬂgﬁt F%Lé gﬁ%ﬁ?%ﬁwba punc ‘@Ee%ﬂtﬂdﬁtpéﬁﬂ ayer g%?%cehure into a card

can formthe JC 5 card, In the ahove nethod of renoving the peel able base
mat eri al 1BEe9ygtion method as described below is allowed. -

For example, the reversible thermosensitive recording material
having sequentially the reversible thermoesensitive recording layer and the
10  protective layer on the support can be produced in the following steps: 1)
preparing a protective layer face to he disposed on the nppermost layer and a
peelable base sheet having high peelability, ii) applying s coating solutien 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
15 coating methed, iv) then, adhering the support film to the thermosensitive
Tecording layer, and v) Anally, peeling the peelable base sheet.
The reversible thermosensitive recording material which is the over
sheet under the present invention may be partly or entirely provided with a
coloring layer which has an arbitrary picture pattern made by printing
20 methods such as an offset print, a gravure print, and the like; by printers

such as an inkjet printer, a heat transfer printer, a sublimation printer, and
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the final step allows the peel able base material 101 to function as a
protective filmof the reversible thernosensitive recording |ayer 102. Wth
this, the ICcard in'its manufacturing step can be free fromi) scratches
and ii) snear of heat press mrror plate which snear may be caused by
bleed and 10 the |like Fromthe reversible thernosensitive recording |ayer
102. The nethod in FIG 3 of renoving the peelable naterial 101 after the

heat i ng- pr i fikLP! ] nmef hod,,_Rempvi ng in
advance thgﬁgielg%aﬁje]ﬂ%ase 'ma% er g‘é& &ﬁfﬁ! EE#Q#FP%V‘%[{/@P “gi?g'é]lglﬁaro%? | appi ng
the sheet Awith the first core sheet portion Bl, carrying ant the 15
heat i ng- pr 88 #Fdy 88 catisdy ippeddedwitd am i fover Eb'yt}fwn’ita{damdmmg,ar d. The
over sheet having the thus obtained structure can be treated like a thick

over sheehs YHif RoinhoHeROISAAT @kdtyinglde8inebY @ production line for the
general card can be used. Mreover, an over sheet whose peel abl e base

material is re an [ is.rolled.cap_be ysed.,6 20 Under the
ermbodi nent, the%%s‘?wg%n‘g?]?‘?%ﬁni?%‘?ﬁ t PR 2 pressing
tenperature in a range from 100C to 150C, a pressing pressure in 83 a

range f35onrdedrdigiidisylayimgmard ghdemthe mErederst investomgpetifeally) aamegingde from 5
mnutes to 60 mnutes. The IC card fornmed by the heating-pressing as is

seen in Fl ‘EE‘“}? chEI' . rg}}g[' the card, can be enbossed :
(character y aﬁnlgi% anﬂgvﬁe:@t}i?l sseﬂrl.%%'e 4 shows the I C card having an '

enboss 120.

FIG. 3 is a crozs sectional view of a layer structure before the
pressing for forming the IC card. The IC card in FIG. 3 has the following
gtructure: An inlet sheet C is interposed between a first core sheet portion B1

i0 and a second core sheet portion B2. Qutside the first core sheet portion B1,
there is provided an over sheet A which is se overlapped with the first core
sheet porticn B1 that an over sheet support 108 contacts the first core sheet
portion B1. Outside the second core sheet portion B2 on the opposite side,
an outer layer sheet portion D is overlapped. Heating-pressing the over

15 sheet A and the outer layer sheet portion D from respective outsides thereof
by means of a heating-pressing machine ¢an form a layer body for the IC
card. Hereinabove, the inlet sheet C has a sheet 118 which iz provided with
a non-~contact IC chip 113 having an antenna cotl 114. The outer Iayer sheet
portion D includes an onter layer sheet 119 having a megnetic stripe layer

20 115 which has been temporality transferred in advance. The first core sheet

portion B1 includes a print layer 111 on the over sheet A’s side of & white core
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As the sheet material for a sheet provided with the non-contact IC chip

equi pped with the antenna coil, i) those subs tan tially like the materi al :
for the above core sheet and the above outer |ayer sheet, ii) an '
engineering plastic, iii) and the Iike can be used. Especially preferable

are the materials 10 excellent in heat resistance. The antenna coil maybe
formed by carrying out printing of the above sheet or an etching of the

above Sheetshe%mﬁl Qgﬁ@&ﬂe E{Bl‘%bﬁ:lﬁl dére éﬂé&?ﬁwﬁ?rﬁﬁ?Qﬁdmbg Q. rﬁr&tﬁﬁ?&i %d with the

non-contact chi'p and the e equl ppe he antenna colf. e present ;
invention is, however, not limted thereto. An IC chip wired with an !
ant enna coPh the outprdayer shest portin Hisiside offa white eagmahaes 1%pe, the 1C chip

and the like which are installed on the IC card under the present

i nvention can beThdf¢e@bvidlg 4 pedlablRbelst tndtBAWN1CPAKE BLhARMEenfH hod (cont act
or non-contact), nanely, reading stored information or witing new

I nformation j.s acc lis - The | e processi ng net.hod und e present
i nvention & %m%bnggﬁﬂgﬁ%!) eaﬁ@le @%5? i3to™s, card can %Emj‘ﬁleﬁgast one of
the displaying and erasing of the image is carried out by heating the

surf aces of catie iIndbe aBdvdEmethall afpemoving Beqgidebiblobatdvm aiterfialr It inon
recordi ng-di splaying card under the present invention. For formng a

coloring i nmt%ﬁgusﬁméh%sh%mts% 16Y fo rdrREREHGH Material which

is the over sheet er the present 1 nvention, t

protective film of the reversible thermosensitive recording layer 102. With

this, the IC card in its manufacturing step can be free from i) scratches and

ii) emear of heat press mirror plate which smear may be cavsed by bleed and
10 the like from the reversible thermosensitive recording layer 102,

The method in FIG. 3 of removing the peelable material 101 after the
heating-pressing can be replaced with the following methed, Removing in
advance the peelable base material 101 from the over sheat A, overlapping
the sheet A with the first core sheet portion B1, carrying ont the

15 heatinp-pressing as described above, end thereby forming the IC card. The
over sheet having the thus obtained structure can be treated like a thick over
sheet which is used generally, thereby a production line for the general eard
can be used. Moreover, an over sheet whose peelable base material is
removed and which is rolled can be used.

20 Under the embodiment, the pressing condition is preferred to have a

pressing temperature in a range from 100°C to 150°C, a pressing pressure in
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5 over sheet is to be heated to a coloring tenperature or over followed by
a rapid quenching. Specifically, heating wwth the thernal head or the

| aser beamfor a short tine may locally heat the recording |ayer, thus
causing an imediate heat diffusion, leading to a rapid quenching. Wth
this, a coloring state can 10 be fixed. On the other hand, decol ori zing
may be carried out by. i) heating for relatively a long tinme by neans of a

proper heaty S0 ¢ 9b! 2 Y 56 Eﬁq,aﬁ%gl_&)tsie&r%m%n rellll"’xﬁgjﬁfh at a

tenperature slightly 'ower than tHRe colori eratdre. for a
| ong tine ma% I ncrease_tenperature of an 15 extensive area of the recording

medi um th tasohei Gynimes. hsequent  cooling, In this step, therefore, the
decol ori zi ng maybe caused. In this heating nmethod, a heat roller, a heat

stanp, a hot ai rThe@ICeaRloemeddiythe MRatink R eldik® 9 BYeRE iHFTL. A0hREI W SE, 2
thermal head may be used for a long time heating. For heating the

recording layer.to the colori zi t er re 20 .range, decreasing an
appl i ed engFléﬁffgngﬁi i“btﬁﬂ‘ﬁ? %ﬁng’%ﬁe@%‘%‘g Hgerduangms ¥ a eferred. In
t he above decreasing of the applied energy, a voltage 85 r< applied to the
t her mal 5 heamhbossez. pklEet shevhthed G tvordtievimg bn kedasi 3200 be adj usted. Using
t he above nethod, the thernal head al one can carry out the
As the sheet material for a sheet provided with the non-contact IC
chip equipped with the antenna eoil, i) those substantially like the material
for the above core sheet and the above outer layer sheet, ii) an engineering
plastic, iii) and the like can be used. Especially preferable are the materials
10  excellent in heat resistance. The antenna coil may be formed hy carrying
out printing of the above sheet or an etching of the above sheet. The IC card
in FIG. 3 uses a sheet which is provided with the non-contact chip and the
like equipped with the antenna coil. The present invention is, however, not
limited thereto. An IC chip wired with an antenna coil js usable.
15 Information of the magnetic tape, the IC chip and the like which are
installed on the IC eard under the present invention can he read or written
by the known conventional method (contact or non-contact), namely, reading
stored information or writing new information is accomplished.
The image processing method under the present invention may be

20 added by any other step(s), as long as at least one of the displaying and

erasing of the image is carried out by heating the surface of the image

B4
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recordi ng-erasing, thereby enabling so-called an over witing that includes
5 erasing of the image and displaying of a new i nage. Exanpl es of the
recording unit include, other than an ordinary printer, a heat transfer
printer, a sublimation printer, and the |ike. Erasing can be carried out by
heating to the decol orizing tenperature range by neans of a heat roller, a
heat stanp, and the |like. 10 The i mage processor under the present

I nvention plSin of t he

fol |l ow ng :dgs pr ovgg%@ m&hx?fﬁg%ghhﬁ ayﬁ%ﬁgﬂﬁﬁﬁg sp ay| ng the -
i mge on the |nfornat|on recordi ng- dlsplaylng card under the present- %
i nventi on, PI$8PD H"‘ieﬁﬁgé erasing unit for erasing the image, and iii) an

I mage dlsplaylng erasing unit for 15 displaying and erasing the imge.

Exanpl es of the Fordganitigsd balyting itk oh Ak s@raibldHerRlosBRddvea | acer

system and the like; mhile exanples of the image erasing unit include a

t her mal cer at a heat a heat sta &hot air
nmachi ne, c%hpﬁgglr?ek ]r?ptp’é YRS ]}#Hpﬁﬁt thepregent mvept t8‘1"ay| ng card
under the present 86 |nvent|on is to be described nore in deta|

her ei naf t epvayaabedt iBrie dedmababtom dolbring deppemativecorcosrftRsvedle ai nf or mat i on
recordi ng-di spl aying card under the present invention is, however, not

limted thefifi Quenching.

po=
a

opecifically, heating with the thermal head or the Isger beam for 2
short time may locally heat the recording layer, thus causing an immediate
heat diffusion, leading to a rapid quenching. With this, a coloring state can

10 be fixad,

On the other hand, decolorizing may be carried out by: i) heating for
relatively a long time by means of a proper heat source followed by cooling, or
1i) temporarily heating at a temperature slightly lower than the coloring
temperature. Heating for a long time mey increase temperature of an

15 extensive area of the recording medinm, thus delaying the subsequent
cooling, In this step, therefore, the decolorizing may be cansed. In this
heating method, a heat roller, a heat stamp, a hot air, a ceramic heater and
the like may be used, otherwise, a thermal head may be used for a long time
heating. For heating the recording layer to the decolorizing temperature

20 range, decreasing an applied energy to slightly lower than a recording

energy is preferred. In the above decreasing of the applied energy, a voltage
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(Exanmple 1) 5 L Prepare i) support constituting over sheet and ii) barrier
| ayer formed on support As a support, an anorphous sheet (branded as

Dl AFJX PA-C made by M tsubishi Plastics, Inc.) having thickness of 100 pm
was prepared which sheet contained, as a main conponent thereof, a polyner
alloy resin made of 1 fl an aromatic polyester resin and a pol ycarbonate

resin. Then, a barrier layer was forned in the follow ng steps: 1)

prepari ng | f | A 3 de M t subi shi
Pol yest er %FP%E%E%%&Egﬁ%BH%ﬁ%E%g% %&tﬁ.'@t%m&%ﬁgggﬁﬁ&bﬁﬁe face of
the drawing PET filmwth a two-solution adhesive solution (nanely, -

cont ai ni ng@ istedr et hane resin and an | socyanate crosslinking agent), iii)
drying, iv) formng an adhesive |layer having thickness of | p.m v)

over | appi ng t he Ubing thebibavertias) ehé YRermiHeaB I SHt caHOREY Buf]f:héw foll owed

by dry lam nating, vi) aging the thus obtained sheet for 24 hours at an
at nospheric te | ayer on the

support . 259'??&%%%[3%@% %P@)&@?nd gl :E':I’cn%"(n?g %@é%%ﬁghﬂﬂéﬁ and
protective |ayer which constitute over sheet 87 (1) Reversible
t her nosgns etasimg oEderidiagg andydisplapimef afld waw dgage.s fexanplgs Dt | on (coati ng
solution) was prepared for the reversible thernosensitive recording |ayer.
The coati nge3phitk! it WRfude, other than an ordinary printer, a heat transfer
printer, a 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 stamp, and the like,
10 The image processor under the present invention is not epecifically
limited, as long as at least one of the following is provided: i} an image
displaying unit for displaying the image on the information
recording-displaying card under the present invention, ii) an image erssing
unit for erasing the image, and iii) en image displaying-erasing unit for
15 displaying and erasing the imege.
Examples of the image displaying unit include a thermal head, a
laser system, and the like; while examples of the image erasing unit include
a thermal head, a ceramic heater, a heat, roller, a heat stamp, 8_hot air
machine, and the like.

20 Example

The information recording-displaying card under the present

a5
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applied on the barrier layer wwith a wire bar, then was dried at 80C for 5 5
m nutes. Then, curing was carried out at 60C for 24 hours, to thereby ‘
obtain the reversible thernosensitive recording |layer having filmthickness

of about 10 p.m (D spersing solution for reversible thernosensitive :,

recordi ng | ayer) 1) Devel opi ng agent having the follow ng structural
formula 4 parts 1 NHCO_ (CH2)5 NHCCNH- (CH2)17CH3 10 2) D al kyl

i
Z?ity’?{"cdﬁoﬁ?%@“’%%so G R R R A |

Mt subi shi Rayon Co., Ltd.) 4) Methyl ethyl ketone 70 parts_ The above
conposi ti ofeMparAie AxpERFleRd nderapalioneteeprdingalieplaying caphnnded | | i nto ;
particles having an average particle dianeter of about 1 m 5) :

2- ani | i no- Shapidipht Rrvdhbidh b, IWdarer, Wov Bhdtedltheaéfe. 20 6) |socyanate
(branded as CORONATE HL made by NI PPON 88 POLYURETHANE | NDUSTRY CO, LTD,)

2 parts conpositions were put into a dispersing solution in
whi ch deve ﬁFHﬁVSBent is pulverized and dispersed, followed by a

sufficient stirring,
5 L Prepare i) support constituting over sheet and ii) barrier layer

forned on support

Ag a support, an amerphous sheet (branded as DIAFTX PA-C mads
by Mitsubishi Plastics, Ine.) having thickness of 100 pmn was prepared which
sheet contained, as a main component thereof, a polymer alloy resin made of

10 an sramatic polyester resin and a polycarbonate resin.

Then, a barrier layer was formed in the following steps: i) preparing a
drawing PET film (branded az DIAFOIL K233E made by Mitsubishi
Polyester film Japan) having thickness of 4.5 pm, ii) coating one [ace of the
drawing PET film with a two-solution adhesive solution (namely, containing

15 aurethane resin and an isocyanate croeslinking agent), iii) drying, iv)
forming an adhesive layer having thickness of 1 pm, v} overlapping the thus
ohtained adhesive layer on the support to be followed by dry leminating, vi)
aging the thns ebtained sheet for 24 hours at an atmospheric temperature of
40°C, and vii) forming the barrier layer an the support.

20 2. Prepare reversible thermosensitive recording layer and protective

layer which constitute over sheet

87
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to thereby prepare a recording |layer coating solution. 5 (2) Protective
| ayer Then, the follow ng coating solution for formng the protective |ayer 3o

was prepared. The coating solution was applied on the thus forned

reversi ble thernosensitive recording layer, formng thickness of 2 gym
Then, an ultraviolet ray (conditions: 160 Wcin x 10 mimin) was irradiated
10 for setting. Then, aging was carried out at 6($C for 16 hours, to

f t PRI RLRCLH - j ve steps, an over sheet was
t hus prepg}gh hgsing se%ﬁ%ﬁ%%a §$¥¥%pgﬁgﬁﬁggg
| ayer, the reveigible t herposensitive recording | ayer, and the protective
| ayer. (Coating
acrylate ultraviolet setting resin 15 parts (branded as C7-157 nmade by

Dai ni ppon khk revegsibliciheembsensitieordordhgdayed) Thh bettinPsaAnded ws P527 nade
by M ZUSAVWA || VDUSTRIAL CHEM CALS, LTD.) 5 parts )

t her eby

ase material, the barrier

¢ Intlogrng dispesiing Aelubivgeeatingsaluiien)) was propaped fdrane

Et hyl acetate 85

20
ts The ab 1 fficiently dissalyed-stirred, to 89
Pher oby. pr BaPet PR ERE Bt Sat Tk 5 DoFo b e e POERES P | ayer. 3,

Prepare i nformation recording-displaying card :

3

10

15

20

minutes. Then, curing was carried cut at 60°C for 24 hours, to thereby
obtain the reversible thermosensitive recording layer having flm thickness
of about 10 pm.

(Dispersing solution for reversible thermosensitive recording layer)

1) Developing agent having the following structural formula 4 parts

HO@—NHC0——{GH2]rNHEDNH—(CH2}17GH3

2) Dialkyl carbamide (branded as Flakreen SB made by Nihon Kesei

CO., LTD.)
1 part
3 Acrylic polyol 50% solution 9 parts

(branded as LR503 made by Mitsubishi Rayon Ca., Litd.) ’
4) Methyl ethyl ketone 70 parts

The above compositions were pulverized and dispersed by means of a
ball mill into particles having an average particle diameter of about 1 Tyl
5) Z-anilino-3-methyl-6-dibutyl amine fluoran 1 pari

) Isocyanate (branded as CORONATE HL made by NIPPON
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As an outer |ayer sheet, an anorphous sheet (branded as D AFl X PA-C nade
by M tsubishi Plastics, Inc.) having thickness of 100 1.mwas 5 prepared
whi ch sheet contained, as a nain conponent thereof, a polymer alloy resin
made of an aromatic pol yester resin and a pol ycarbonate resin. As a core
sheet, an anorphous pol yester sheet (branded as DTAFI XPGWH nade by

M t subi shi Plastics, Inc.) having thickness of 280 m was prepared. The

above coregﬁm%ﬁ%ﬂqﬁﬂm t i ned above were cu 10 into a
size of 300 mm X mm- Two %?R he EéggiZheets wer e overlap%éﬁ?ghnd t hen
were interposed between the outer |ayer sheet and the over sheet,-with the
protective | ayerThy abewgcompgpitions sverging satocn disperaing solhtion in fvehichhus f or med
| ayers were interposed between chrom umplating plates not to cause drift

(or 15 di S_ﬂh@él@ﬁ%ﬂtageﬁﬁﬁq{ulvéﬁ@d!dﬂﬁﬁéﬂb&l,@dﬂ&v@d’h?ﬁ%hﬁ‘i\ﬂérﬁr &ﬁ%ﬂg to
thereby unite the layers by fusion. e heating tenperature was 00C, and
t he pressi 15.kg/.cma (sheet e pressure), and the

ressur e Wwas C
pressi ng tF%gP% BYFRArG ArELrdipgd By eoating so aig'?féet by fusion was cool ed,

taken oat, subjected to a 20 punching into a card, to thereby prepare the
i nfornmati of) r eddmotkatiyedawy ayi ng card, 90 i-; (Exanple 2)

Then, the following coating solution for forming the protective layer
was prepared. The coating solution was applied on the thus formed
Teversible thermosensitive recording layer, forming thickness of 2 pim.
Then, an ultraviolaet ray (conditions: 160 W/em x 10 m/min) was irradiated

10 [forsetting. Then, aging wes carried out at 60°C for 16 hours, to thereby
form the protective layer. With the above steps, an over sheet was thus
prepareqd having sequential layers of the base material, the barrier layer, the
reversible thermesensitive recording layer, and the protective layer.

{Coating solution for forming protective layer)

15 1) Urethane acrylate ultravielet setting resin 15 parts

(branded as C7-157 made by Dainippon Ink and Chemicals
Incorporated)

2) Filler (branded as P527 made by MIZUSAWA INDUSTRIAL
CHEMICALS, LTD.) 5 parts
20 8) Ethyl acetate B5 parts

The above compositions were sufficiently dissolved-stirred, to

89



T 1 -

In the preparation of the over sheet, the exanple 1 was |ikew se carried i
out, except that the barrier |layer was changed as follows, to thereby :
prepare an information recordi ng displaying card; 5 An anorphous sheet .
(branded as DL4FJX PA-C nmade by Mtsubishi Plastics, Inc.) having !
t hi ckness of 100 pm was prepared which sheet contained, as a nmain .
conponent thereof, a polynmer alloy resin nade of an aromatic pol yester i

resin and | ker A_ﬂ}gﬁr' A\ PET film
(branded agl%i@g%g?{ﬁ%%%cﬁ?g %@%lﬁgﬁlﬁ]s | 1%19&01103%@41'& 1 m Japan) ;
havi ng thickness of 6 pmwas used for a dry I|amnating an the above - !
amor phous Sheet .Prepasginfermatignrecpedipedisplaringsand t he over sheet, the
exanple | was |ikewise carried out, except that the barrier |ayer was

changed as fol | Qusan batdreféiheet AnPirBeFheu s Bhédlf BLARIIY DIARTY
recordi ng-di spl ayi ng card, An anorphous sheet (branded as DI AFl X PAC nade

I L R L e e
of an aromatic .fOl yester resi n and a po_I ycarbonate resin. Barrier layer: a ;
20 dr avéh ngprEardd windhbsieet echtamed, AFBinhai@a3thBhent teerbyf, Wpbbthés hi
Pol yester film Japan) having thickness of 8 pmwas used for a dry 91 L
alloy resin made of an aromatic polyester resin and a polycerbonate resin.
As a core sheet, an amorphous polyester sheet (branded as DIAFIX PG-WHI
made by Mitsubishi Plastics, Inc.) having thickness of 280 pm was prepared.
The abave core sheets and each over sheet obtained above were cut
10  into a size of 300 mm x 300 mm.
Two of the core sheets were overlapped, and then were interposed
between the outer layer sheet and the over sheet, with the prutective layer of
the over sheet disposed outside. Then, the thus formed layers were
interposed between chremium plating plates not to cause drift (or
15 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
15 kg/em? (sheet face pressure), and the pressing time was 10 minutes.
The thus united sheet by fusion was cooled, taken out, subjected to a

20  punching into a card, to thereby prepare the information

recording-displaying card,

g0
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Is lamnating on the above anorphous sheet, (Exanple 4) For preparing the
over sheet, an anorphous sheet (branded as DI AFl X PA-C made by M t subi shi
Plastics, Inc.) having thickness of 100lm 5 was prepared which sheet

cont ai ned, as a nmin conponent thereof, a polymer alloy resin nade of an
aromati c polyester resin and a polycarhonate resin. On the thus prepared
anor phous sheet, the following coating solution for the barrier |ayer was
appl i ed bymg%ﬂ leoi] a bar coater. Then, the exanple 1 was |ikew se carried
out, except that an 10 ultraviolet (160 Wcmx 10 mMmn) was irradi ated For
setting and that_the barrier |ayer had thickness of 2 m_to thereby -
prepare an i nf orHathegyep ﬁéﬂwgﬁbmﬁﬁtﬁélﬂééﬂﬁml%mw@@@ﬁution for
barrier layer) * Utraviolet ray setting resin: 15 5-function acryl ate

nononer 50caighéutpakdept thdy hedreries LAY ARARKIN 34D E RARRY tN]PéDr%KAYAKU
CO'" LTD.} * Photo polynmerization starting agent: (branded as | CURE 184

fgfoggngrhg%%%éhﬁ W%@cgr%é_m%&ﬁn%Wt parts * Coating sol vent:
5 An amorphous sheet (branded as DIAFIX PA-C made by Mitsubishi
Plastics, Inc.} having thickness of 100 pm was prepared which sheat
contained, as & main component thereof, a polymer alloy resin made of an
aromatie polyester resin and a polycarhonate resin, Barrier layer: a
drawing PET film (branded as DIAFOIL K230E made by Mitsubishi
10  Polyester film Japan) having thicknesa of 6 pm was used for a dry
laminating on the ebove emorphous sheet.
(Example 3)
In the preparation of the aver sheet, the example 1 was likewise
carried out, except that the berrier layer was chanped as follows, to thereby
15 prepare an information recording-displaying eard,
An amorphous sheet (branded as DIAFIX PA-C made by Mitsuhishi
Plastics, Inc.) having thickness of 100 pm wes prepared which sheat
eontained, as 4 main component thereof, a polymer alloy resin made of an
aromatic pelyester resin and ¢ polycarbonate resin. Barrier layer: a

20 drawing PET film (branded as DIAFOIL C230-8E made by Mitsubishi

Polyester film Japan) having thickness of 8 pm was used for a dry

91
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92 i ....... . (Exanple 5) For preparing the over sheet, an anorphous
sheet (branded as DI AFl X PA-C nade by M tsubishi Plastics, Inc.) having

t hi ckness of 100 pm was prepared which sheet contained, as a nein
conponent thereof, a 5 polynmer alloy resin nade of an aromatic pol yester
resin and a polycarbonate resin. To the thus prepared anorphous sheet, the
fol |l ow ng coating solution for the barrier | ayer was applied by neans of a
bar coater1 ﬁﬁ?b @nse carried out, except that
drying (1000C X ntnutes rrre out and that the barrier |ayer had
t hi ckness 0O of,2 m to thereby prepare an information T

recor di ng- Eb?ﬂg card. (Coating solution for barrier |ayer)

Wat er - di spersive pol yester polyol resin 50 weight parts (branded as :
EVAFANOL HO- 18 riesteprieyhiiag ah&oess shivkt, @ ambighons shié ®rakdsipas Si ve :
pol yi socyanate 6 weight parts 15 (branded as N CASSI ST | S- 100N nade by

) oa2 T eokiBrE A ool by W Bt U e ns R g™ ¢

changed as below, to thereby prepare an information
5  was prepared which sheet contained, as a main component thereof, a

polymer alloy resin made of an aromatie polyaster resin and a polycarhonate
resin, On the thus prepared amorphous sheet, the following coating
solution for the barricer layer was applied by means of a bar coater,
Then, the example 1 was likewise carried out, except that an
10 ultravielet (160 W/em x 10 m/min) was irradiated for setting and that the
barrier layer had thickness of 2 ym, to thereby prepare an information
recording-displaying card.
{Coating solution for barrier layer)
* Ultraviolet ray setting resin:
15 S-function acrylate monomer 80 weight parts
{branded as KAYARAD D-310 made by NIPPON KAYAKU CO.,
LTD.)
* Photo polymerization starting agent: )
(branded as IRGACURE 184 made by Chiba Speciality Chemicals)
24 3 weight parts

* Coating solvent: 2-propanol 50 weight parts

o2
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ng-di spl ayi ng card: an anor phous sheet (branded as DI AFl X PA-C

made by Mtsubishi 93 - ---------- Pl asties, Inc.) having thickness of 100

pm whi ch s
resin nmade
changed to
5 1Inc.) ha
conponent
pol yest er
mat eri al ,

heet contained, as a main conponent thereof, a polyner alloy

of an aromatic polyester resin and a pol yearbonate resin was

: a sheet (branded as D AFl X PG CRT nade by M tsubishi Plastics, ,
ving thickness of 100 p, mwhich sheet contained, as a main i
t{h&ﬁﬁﬂ:-fleﬁ polymer alloy resin nade of anorphous an aromatic ;
resin-and a pol ycarbonate resin. (Exanple 7) As a peel abl e base i
a polyethylene terephthalate film210 (thickness of 38 pm was !

prepar ed whi ch hEer peepariagdheevernsheefopie amarpheus sheet (lwanded asin on its ',
surface. Th the above silicone-coated surface, an epoxy acrylate -

ul traviol e
Wcmof th

protective |

for the re
used in th

(DIABIX BLIT inAde by MitsNGiShePRbiiES ,Iué.?hh%ﬁ%iekdeﬁg afi'itﬁd e,hﬂg of 160
e ultraviolet ray at 10 mim-nute tor setting, to thereby forma
ayer 15 having thickness of 5m_ Then, the dispersing solution

TeRlrspared b Hetfontened, 2 2 Bia CAGEPRGH: hARPdna ol Ut | on vias

e exanple 1 was applied to a surface of the protective |ayer

di sposed atpolsmeepsbiyaiekin inade offah arémhtic phlgester resin and a polycarbonate !

10

15

20

resin. To the thus prepared amorphoue sheet, the following coating solution
for the barrier layer was applied by means of s bar coater.

Then, the example 1 was likewise carried out, except that drying
(100°C x 5 minutes) was carried out and that the barrier layer had thickness
of 2 pm, to thereby prepare an information recording-displaying card.
(Costing sclution for barrier leyer)
* Water-dispersive polyester p;ﬂ]"ﬂl TESIn 50 weight parts
(branded as EVAFANOL HO-18 made by Nicca Chemical Co., Litd,}
* Water-dispersive polyisocyanate 6 weight parts
(branded as NK ASSIST IS-100N made by Nicea Chemical Co., Ltd.)
* Water 20 weighk paris
(Example &)

The example 1 was likewise carried out, except that formation of the
support was changed as below, to thereby prepare an information
recording-displaying card:

an gmorphous sheet (branded as DIAFIX PA-C made by Mitsubishi

: o3



drying at 8000 for 5 mnutes, and then aging at 60C for 24 hours, to
thereby 20 forma reversible thernosensitive recording |ayer having

t hi ckness of 10 pm after the drying. 94 L To an anorphous sheet ((branded
as DI AFl X PAC nade by M tsubishi Plastics, Inc,) having thickness of 100 m
whi ch sheet containing, as a main conponent thereof, a polyner alloy resin
made of an aromatic polyester resin and a pol ycarbonate resin), the
recordi ng S Bhi C f el abl e
base. mat or F PR g idia) QUG 200 AL DGONERE hiBihel of BRRES, 2

recordi ng Fﬂger wh&ﬁh are thus obtai ned) mas bondeaﬁélry | am nating), by
usi ng 2-so geqol.a polaper pll ﬂhr@m Brfde of 8% aromadicipslyestardesin
crosslinldng agent). After form ng the |ayer structure of the peel abl e base
materi al, thé a polfcaphaifetresia waydangtdeo:r eversi bl e thernosensitive
recording layer, and the support, t he peel abl e base material was peel ed,

to thereby obtai ver t or i s...1he exanple I was
| i kewi se carri edélou'?%@gmfiﬁg Wﬁﬁiﬁ %hwpf’é‘%ﬁ“g %1% i
recordi ng-di spl aying card. (Exanple 8) 15 The exanple 1 was Ilkemnse i
carri eds oulne.ehasape thicknessiné 100 en sthéeht sheutideniained)as amaphous pol yest er

sheet (branded as DI API X PG VWH nade by Mtsubishi Plastics, Inc.) having

thi ckness @fmp@fintiiheMBE LHAPLSH 1118y Afkin made of amerphous an aromatic

polyester resin and a polycarbonate resin.
{(Example T)
As a peelable base material, a polyethylene terephthalate Glm
10  (thickness of 38 pm) was prepared which had been coated in advance with a
gilicone resin on its surface.

To the above silicone-coated surface, an epoxy acrylate ultraviolet ray
setling resin was epplied, followed by irradiating of 160 W/cm of the
ultraviolet ray at 10 m/minute for setting, to thereby form a protective layer

15 having thickness of 5 pm.

Then, the dispersing solution for the reversible thermosensitive
recording layer which solution was used in the example 1 was applied to a
surface of the protective layer disposed at the peelable base material, then
drying at 80°C for 5 minutes, and then eging at 60°C for 24 hours, to thereby

20 form a reversible thermosensitive recording layer having thickness of 10 pm

after the drying.

94
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anor phous pol yester sheet (branded as DI AFl X PG VWHT nade by M t subi sh

Pl astics, M.) having thickness of 280 m to thereby prepare an 2Q

i nformati on recordi ng-di splaying card. (Exanple 9) 95 The exanple 1 was

| i kew se carried out, except that the devel oping agent of the dispersing
solution for the reversible thernosensitive recording |ayer was changed to
follomﬁng conpound, to thereby prepare an information recording-displaying

card. Ng ' NHCO fy{hg mgg@); ﬁﬁm mgle 1) The
exanple 1 was |ikew %e&lcarrl ed outt@%iucegats(t at %‘h%arf | ayer
changed ash&% %@ﬁl ETgche‘cl)aratlon of the over sheet, to thereby .
prepare an t B?Fl Hgnd| %Srﬁl@ﬁﬂmmmﬁmgsheet
(branded as DI AFl X PA-C made by M tsubishi Plastics, Inc.) having

t hi ckness ak atffinnyament eipaeel] avolahesiltat msﬁpﬂiﬂemdu ASmA tiFRI N
conponent thereof, a polyner all oy resin made of an aromatic pol yester

oL on BoBERRIR BB B Shi RSB i g
t hi ckness of 12 pmwas used for | am nat i ng on t he above anorphous
sheet, 5 layered bedy (constituted of the pﬂaﬁlﬂe bese material, the protective layer,
the reversible thermosensitive recording layer which are thus chtained) was
honded (dry laminating), by using 2-solution edhesive (namely, urethane
resin and isocyanate crosslinking agent).
After forming the layer structure of the peelable base material, the
10  protective layer, the reversible thermosensitive recording layer, and the
support, the peelable base material was peeled, to thereby obtain the over
sheet, Except lor this, the example 1 was likewise carried out, to thereby
prepare an information recording-displaying card.
(Example 8)
15 The example 1 was likewise carried out, except that the rore aheet
made of the amorphous polyester sheet (branded as DTAFTX PG-WHI made
by Mitsubishi Flastics, Ine.} having thickness of 280 ym was changed to an
amorphous polyester sheet (branded as DIAFTX PG-WHT made by
Mitsubishi Plasties, Inc.) having thickness of 280 pm, to thereby prepare an
20 information recording-displaying card,

(Example 9)

95
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(Conpar ative exanple 2) The exanple 1 was |ikew se carried out, except that
the barrier layer was changed as follows in the preparation of the over
sheet, to thereby 20 prepare an information recordi ng-displaying card: 96 .
An anor phous sheet (branded as DI AFU PA-C made by M tsubishi Plastics,
Inc.) having thickness of 100 pm was prepared which sheet contained, as a
mai n conponent thereof, a polyner alloy resin nade of an aromatic

pol yester resin |- rL X awi ng PET
film (branded as?%giﬁﬁieﬁgégﬁ%ﬁgg%y kﬁ@ggﬁgl‘%ﬁ?ﬁt %%F)%%{i%rré?ﬁ%ﬁ Japan)
havi ng thi ckness,  of 38 gm was_ used for a dry_ _|amnating on the above

anor phous 8FeRt of thedispsrapg gelutionigr theyeversible Migpmesensifive raceedinge carri ed
out, except for the following 10 change in the preparation of the over
sheet, to Hm@mé@m@ﬂ&mDﬁﬁéﬁﬁﬁﬁmw%ﬁeEWemwﬂ%M@3 an
anor phous sheet (branded as DI AFl X PA-C nmade by tsubi shi Plastics, Inc.)
havi ng thi 1(;Fl}ne S 9|ii ]L(fga p.cm%(\/ni ch sheet contained, as a nain conponent

t hereof; a p%ré‘ﬁé'r e Wgr'é“s' 'n made of an aromatic polyester resin 15 and
s polycarbonate resin was changed to T a sheet (branded as DI AFl X PG CHI

made by Mtsubig Pl astics, Inc.) having thickness of 100 pm whi ch sheet
cont ai ned, H& @ NHCO—{CHz)5s—NHCGO—(CH,)15CH;

3
(Comperative example 1)

The example 1 was likewise carried out, except that the barrier layer
was chenged as follows in the preparation of the over sheet, to therehy
prepare en information recording-displaying card:

igQ An amorphous sheet {(branded as DIAFIX PA-C made by Mitsubishi

Plastics, Inc.) having thickness of 100 pm was prepared which sheet
contained, as a main component thereof, a pelymer alloy resin made of an
aromatic polyester resin and a polycarbonate resin. Barrier layer: a
drawing PET film (branded as DIAFOIL H100 made by Mitsubishi Palyester
15 {ilin Japan) having thickness of 12 um was used for a dry [aminating on the
above emorphous sheet,
(Comparative example 2) .
The example 1 was likewise earried out, except that the barrier layer

was changed as follows in the preparation of the over sheet, ta thereby

20  prepare an information recording-displaying card:

26
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conponent thereof, an anorphous aromatic polyester resin. _ (Conparative
exanple 4) 20 The exanple 7 was |i kew se carried out, except for the
following change in the preparation of the over sheet, to thereby prepare
an 97 v f information recording-displaying card: an anorphous sheet
(branded as DI AFl X PA-C nmade by M tsubishi Plastics, Inc.) having

t hi ckness of 100 m whi ch sheet contained, as a nmain conponent thereof, a

pol ymer all oy resi ' .hesi nd, a, .

pol ycar bonate r egiinnna wa %gﬁ%ﬁg%&%gﬁagﬁm% E‘é‘y‘g%d{élb{m&ﬁgﬁg% heet
(branded as DIAFO L T100E nmde by M tsubishi Plastics, Inc.) having -

t hi ckness dflagtss, fme.) hiodngdhikineas of 18Rpine v5is praparedaripich sheetas | i kewi se

carried out, except for the following 1 p change 1 and change 2 in the

prepar at i onoRfaihb@® AL Sk efhpoddnt thesD pa};;a@%ﬂnﬁ Redif R BRLA AP
recordi ng-di spl ayi ng card. Change | an anorphous sheet (branded as DI AFl X

Cheet - cont ARBATIRETERclas TS i IR RAHLGU- HATHOF B 8l | oy 1 eci
made of an aromatic polyester resin and a polycarbonate resin was changed
to: 5 drawing PET film (branded as DIAFOIL T100E made by Mitsubishi
Polyester film Japan) having thickness of 38 pm was used for a dry
laminating on the above amorphous sheet,
(Comparative example 3)
The example 1 was likewise carried out, except for the following
10 change in the preparation of the over sheet, to therehy prepare an
information recording-displaying card:
an amorphous sheet {(branded as DIAFIX PA-C made by Mitsubishi
Plastics, Inc.) having thickness of 100 um which sheet contained, as a main
component thereof, a polymer alloy resin made of an arometic polyester regin
15 and a polycarbonate resin was changed to:
a sheet (branded as DIAFIX PG-CHI made by Mitsubishi Plastics,
Inc.) having thickness of 100 pm which sheet contained, as a main
component thereof, an amorphous erometic pelyester rosin.
(Comparative example 4}

20 The example 7 was likewiso carried out, except for the following

change in the preparation of the over sheet, to thereby prepare an

a7
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a vinyl chloride film (branded as VINYFO L C-8195 made by M tsubi shi
Plastics, Inc.) having thickness of 100 m Change 2 20 a core sheet
(branded as DI AFl X PG WH made by M tsubishi Plastics, Inc.) having

t hi ckness of 280 pm which sheet was nmade of an 98 anorphous pol yester was
changed to' a vinyl chloride film (branded as VINYFO L 0-4636 nade by

M t subi shi Plastics, Inc.) having thickness of 280 pm The over sheet and

t he inforﬁ‘%ﬁﬂﬁaﬁgﬁ%éa}w&hgm gard 5 prepared in each of the

exanpl es and the conparatrve ‘ex es were evaluated in the follow ng
met hods, the results thereof shown in the followng table 1. Test 1:

Measur e storage %t 2@prrious shealbeandgd as PLAFEY B&-Greadg by Mifubishipl ate, and

"Viscosity-Elasticity 10 Spectronmeter' nade by |wanpto Sei sakusho was used

For carryi Plastids, Inc.) banfid thitlatdss o 00Wjiin WRich SHERE BRaldiCaS hitaigl asticity
nmeasured at a stepw se tenperature of 3Gin a range fromOC to 200C, and
ating the

Storage  oP BN tieieds, TPt oy XS ina¥E S AR Ernp e Lt e over
sheet A heat slope tester HG 100 (rmade by TOYO SEI KI KOGYO CO.,
5 and a polyearhonate resin was chenged to:
a drawing (erystallized) PET sheet (branded as DIAFOIL T100E
made by Mitsubishi Plastics, Inc.) having thiekness of 125 pm.
(Comparative example 5}
The example 7 was likewise carried out, except for the following
10 change 1 and change 2 in the preparation of the over sheet, to thereby
prepare an information recording-displaying card.
Change 1:
en amorphous sheet {branded as DIAFIX PA-C made by Mitsubishi
Plastics, Inc.) having thickness of 100 ym which sheet contained, as a main
15 component thereof, a polymer alloy resin made ol an aromatic polyester resin
and a polycarbonate resin was changed to:
a vinyl chloride film (branded as VINYFOIL C-8195 made by
Mitsubishi Plastics, Inc.} having thickness of 100 pm.
Change 2:

20 a core sheet (branded as DIAFIX PG-WHI made by Mitsubishi

Plastics, Ine.) having thickness of 280 pm which sheet was made of an

a8
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LTD.) was used- Conditions= 5C stepw se tenperatures under a pressure of 1
Kgflcmfor 1 second. A printing inage reaching a saturated density was
erased. Herein, a tenperature of a coloring density of (less than or equal
to 20 texture density + 0.02) was defined as an erasing tenperature. Test
3: Measure rewiteability 99 A card printer 828000 (nade by Kyushu

Mat sushita) was used. Printing conditions: 0.75 ml. Heater bar

t enper at ur gimkplbud PolyEdias Wag chﬁﬂge&)fuil nting. Cbtaining a visible inmage free |
from unevenness, Criterion |I: No érasing remant is defined as !

"acceptable.” 5 Critir' g,gq 2: Ir’r&ge unevenness and_erasi ng unevenness are
defined as "not? XU 51(1 de Blmribranded g5, ¥INXFOLN G406 madedtst er repetitions

A card printer R28000 (nmade by Kyushu Matsushita) was used. Erasing and
printing cofdsdboisPladfiés, TenEhitingnhickAesuwimoqumf a recording 10 nmedium
was visually observed for evaluation based on the foll ow ng ranks: Rank 1:
On the surface the recoydi medi um..no_gouge (ni gk scratch, or
def or med card ngh‘? B‘Cﬁ{ﬁm%m&%e Bdﬁ)%n%m%#gggngfd}?ﬂg}w ing nedium no
gouge (nick) or scratch was found but deformed card was found. 15 Rank 3:
On t he Sur paemared in pack eftdedixamplesiandihepnmirativemxiaiples wareuge (ni ck),
scratch, defornmed card was found,

evaluated, in the following methods, the results thereof shown in the

1
1
L

following table 1.
Test 1: Measure storage elasticity
Samples were cut substantially into a plate, and “Viscosity-Elesticity
10  Spectrometer” made by [wamoto Seisakusho was used for carrying out a
tensile test. Conditions’ dynamic viscosity-elasticity measured at a
stepwise temperature of 3°C in a range from 0°C to 200°C, and at a
frequency of 1 Hz. An actual number was used for caleulating the storage
elasticity {E".
15 Test 2! Measure erasing temperalure of over shest
A heat slope tester HG-100 (made by TOYO SEIKI KOGYO CO.,
LTD.) wes used. Conditions: 5°C stepwise temperatures under a pressure
of 1 Kglfem for 1 second. A printing image reaching a saturated density was
erased. Herein, a temperature of a coloring density of (less than or equal to
20  texture density + 0.02) was defined as an erasing temperature.

Test 3: Measure rewriteability

99

Pt -



Test 5: Measure enbossability The thus fornmed card was enbossed by using a
HAND EMBOSSER JI KEN NE- 1000 (nade by NIHON JI KEN). The thus enbossed card
was 20 checked for warp. Criterion: Warp nore than 2.5 mm was defined as
"not acceptable.' 100 The enbossing was carried out in a nethod specified
in JIS X6301 and JIS 6302. The card's warp was neasured in a nethod
specified in JIS X6301 and JI'S 6305. The external view of the enboss was

eval uated by Vi sgabld/print&Redd uIane Mat;m&?acakqﬁggt or peeling

of the over sheet. Crlterlon 1 er sheet having no c or peeling is
defined as_ "acceptaple.”" Criterion 2: Over sheet havhgg crack or peeling
defined as FXifHne iong0e/5> wdo 1 Hepterdag tompepgtayre: 108C forerasingn gn 9Gn-

~97n~ gaR~nd ngpqgp, 9, p~qd~0~y ~y0, aJdJ i ~G6J ~ 6  UxXtl
2 x d u Cabhl priflity. s Obtaidng eGhsiblk inftadR Med o udéve8neds, W a
Criterion 1: No erasing remnant is defined as “acceptable.”
5 Criterion 2: Image unevenness and erasing nnevenness are defined
a8 “not acceptable,”
Test 4: Evaluabte durability after repetitions
A card printer R28000 (made by Kyushu Matsnshita) was used.
Erasing and printing conditicns: 200 repetitions. A surface of a recording
10 medium was visually observed for evaluation based on the [ollowing ranks:
Rank 1: On the surface of the recording medium, no gouge (nick),
serateh, or deformed eard was found.
Rank 2: On the surface of the recording medium, no gouge (nick) or
scratech was found but deformed eard was found.
15 Rank 3: On the surface of the recording medium, any of remarkable
gouge (nick), scratch, deformed card was lound,
Test 5: Measure embossability
The thus formed card was embossed by using a HAND EMBOSSER
JIKEN NE-1000 (nade by NIHON JIKEN). The thus embossed card was

z0 checked for warp.

Criterion: Warp more than 2.5 mm was delined as “not acceptable.”

100
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The embossing was carried out in a method specified in JIS X6301
and JIS 6302,
The card’s warp was measured in a method specified in JIS X6301
and JI3 6305. The external view of the emboss was evaluated by visually
s  checking for a crack of the over sheet or peeling of the over sheet.
Criterion 1: Over sheet having no crack or peeling is defined as
“aeceptable.”

Criterion 2: Over sheet having crack or peeling defined as “not

acceptapble.”
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5 decol ori zings), Moreover, the nethod of form ng the information
recordi ng-di splaying card can formthe i mage recordi ng-di splaying card
under the present invention inparting thereto good quality. Mreover, the
present invention can provide an imge processing nethod and an inage
processor which are proper for manufacturing the 10 inmage
recording-di splaying card under the present invention. 103

...... y - --As evideh¥friv thi deféilédhed BPédiRe ds oW SiHedY ng card,
conpr|S|ng— a core sheet and 5 an over sheet bonded to the core sheet,

wh th wh h
ol yost er gy b0 Fhler SRR RIn St R eyt Al Haited Bhe Btpshne: Sposed

on the support, and 10 a rever5|ble t hernosensitive recording |ayer
di sposed omﬁﬁﬁélﬂﬂb:aprhﬂe&ﬂﬂﬂmemhﬂsm egiare kecallent tn dbrabilibewithsansi t i ve
recording |ayer conprises an el ectron-donating col oring conpound, and

causing deformation even after repeated image formings (colorings and

5 decolorizings). Moreover, the method of forming the information
recording-dieplaying card can form the image recording-displaying card
under the present invention imparting thereto good quality.

Moreover, the present invention can provide an image processing
method and an imege processor which are proper for manufacturing the

10 image recording-displaying card under the present invention.

103
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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 enboss able in an upper portion thereof, 104 tc functions as an

i mage di spl ayi ng section, and neets the follow ng condition (A %@5@
condition (B), conditi@nafue; (the over sheets upper limt tenperatiure for
erasing - 30C) 5 (a tenperature of a storage elasticity E (1.0 E + 08) Pa)
S 200C, and 5 condition (B) 1.0 E + 04 Pa S (the storage elasticity E of
the over sheet at 180C) S 50 E + 07 Pa. 2. The information

recordi ng-di splaying card according to claim1, wherein the to nip era
ture of thd.storAgéntiragtiofirbyoringdisplaping 881, Manpfisidpe 10 over sheet is
140C or nore. 3_ The information recording-displaying card according to any
one of claiml Etlgurclﬁil‘;ne.z wherein the over sheet is bonded to
substantially an erity E'f‘u‘gge of the core sheet. 15

5 an over sheet bonded to the core sheet,
wherein the over sheet comprises:
a support which comprises an amorphous polyester resin,
a barrier layer having a thickness of 0.1-10 pm disposed on
the support, and
10 a reversible thermosensitive recording layer disposed on the
hartier layer,
wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
15 an electron-accepting compound,
wherein the reversible thermosensitive recording layer is capable of
forming a coloring state and a decolorizing state, with a difference in at least
one of the following:
a heating temperature, and
20 a cooling rate after a heating, and

wherein the over sheet is embossable in an upper portion thereof,

104
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4. The information recording-displaying card according to any one of claim
1 toclaim3, wherein the support is one of the foll ow ng: an anorphous

pol yester resin, and a pol yner alloy which conprises an anorphous pol yester
resin and a 20 polycarbonate resin. 105 5. The information
recordi ng-di spl aying card according to any one of claiml to claim 3,
wherein the support is a polynmer alloy resin conposition which conprises a

I b : 05 ' - h
i br mat i one P A0 e e BN Ryintg SABoh AR ALIO SR et ) 1o

claimb5, erein the barr*er | ayer is formed by bonding a resin to film
7_ The inf Fﬂ@ﬁ“h@é%ﬁﬂ'ng-displaying card according to claim6, wherein
the resin filmof the barrier |ayer has a thickness of 8 ~Lmor less. 15

B. The i nf epiditionr(Al ecor di nGhdioeed @eeﬁguﬁﬁélduﬁmg&q;iemlﬁ@ f&vra@fifz of claim
6 to claim7, wherein the resin filmof the barrier layer 1s a polyester

filmsubjecte crystalli.zing treat t.o e ji.ntormatio

recor di ng- gnsﬁ %gﬂ ﬁeéu%%phng@é&ba&wéetegaagﬁi}yﬁ&.g;@+Qg? %I“i\g%'ﬂ? aoalhi aim 5,
wherein the barrier |ayer conprises, as a main conponent thereof, a resin
whi ch i § capeditiondB} at | easl.0dheé (uff P4 Kdtlfeodtbrage mipsticity E' of the over

gheet at 180°C) <50 E + Q7 Pa,

2. The information recording-displaying card according to elaim 1,
wherein the temperature of the storage elasticity E' (1.0 E + 08) Pa of the

170  over sheet is 140°C or more.

3. The information recording-displaying card aceording to any ona of
claim 1 to claim 2, wherein the over sheet is bonded to substantially an
entire fuce of the core sheet.
15
4. The information recording-displaying eard according to any one of
claim 1 {o claim 3, wherein the support is one of the following:
an amorphous polyester resm, and i}

a polymer alloy which comprises an amorphous polyester resin and a

20  polycarbonate resin.

105
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106 ------- e bei ng soluble in at | east one of an al cohol

sol vent and water, and being dispersed in at | east one of the al cohol
solvent and the water 10. The information recordi ng-displaying card
according to any one of 5 claiml to claim9, wherein the el ectron
donating coloring conpound is a |euco dye. 11. The information

recordi ng-di splaying card according to any one of claiml to claim 10,

wherein the el ec | - i . C [hing a
strai ght c%éi n h%?%%gﬁbh%%ﬂg%qyﬁﬁg na%a?a%ﬁ%?gégg]r tr?g%';ﬂpﬁ %f;i ng card

according to any one of c¢laiml| to claim1l, wherein the core sheet -

conpri ses &haimehdq claimfemhssrindhe suppersina fobenenalloyresin commasides i n a

range from0.05 mmto 5.00 nm 1s 13. The information recording-displaying
card accor &iliigh t@mgtiséda pelycaidonahi feshhEnd A RIFNRPlenk Serdplthalht materi el
which is substantially coormon to a material for the support constituting
the over sheet. 20 14. The infornmation recording-displaying card according

to any one™8™ claim1 to claim 13, wherein the information

recordi ng-di splaying card 107 conprises an information storing section.

15. The>i nformation recordi ng displaying card according to claim 14,

B. The information recording-displaying card according to any one of
claim I to claim 5, wherein the barrier layer is formed by bonding a resin

10 film.

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

wherein the resin film of the barrier leyer has a thickness of 8 pm or leas.

i5 8, The information recording-displaying card according to any one of
claim 6 to claim 7, wherein the resin film of the barrier layer is a polvoster
film subjected to a crystallizing treatment.
9. The infermation recording-displayimg card according to any one of
20 claim I to elaim 5, wherein the barrier Iayer comprises, a3 a main component

thereof, a regin which 1s capable of at least one of the following:

106
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wherein th
section wh
chip. 16.

10 wherein
chipis e
informatio
over sheet
mai n nmat er
recor di ng-
wherein th
t hrough an
accordi ng

enbossi ng

informatio
core sheet

5

10

15

20

e information storing section is one of the following: 5 a

ich conprises a magnetic material as a main material, and an IC

The information recording displaying card according to claim 14,
the core sheet is a thernoplastic resin sheet in which an IC

nbedded, to thereby formthe information storing section. 17. The .

n recordi ng displaying card according to claim 14, wherein the i”

has t ' ' ' ect | .ch c rises,. 15 as a
ar o nerapde R SRR iAo APEbbRYl R TR BR,
di splaying card according to_any one of claiml to claim 17,
deing dyperspd in pblanstng ugtbpﬂleehqlgolyantjanéshiawamr k forned
enbossing. 20 19. The infornmation recording-displaying card
to claim18, 108 pi wherein the mark fornmed through the
i s disposed on the over sheet. 20. A nethod of manufacturing an

recor.di ng-di spl ayi ng,card, . 5. conpr,i sinq. heati ng-pressing a '
- bt PP Bt Fefordngedisp agins CARd according fo any Gadof oo 0 -,

claim 1 to claim 9, wherein the electron-donating coloring compound is a

= e

leuco dye.

11. The information recording-displaying card according to any one of
claim 1 &e claim 10, wherein the electron-accepting compound is a phenol

containing & straight chain hydrocarbon.

12. The informetion recording-displaying card aceording to any one of
claim I to claim 11, wherein the core sheet comprizes at least e thermoplastic

resin sheet having a thickness in a range from .05 mm to 5.00 mm.

13. The information recording-displaying card according to claim 12,
wherein the core sheet i3 made of a materiel which is substantially common

te & material for the support constituting the over sheet.

14. The information recording-displaying card according te any one of

claim 1 fo claim 13, wherein the information recording-displaying card

107



e TI_r e, - bl B S S F S SN S W s bl o Bl nf s bt e i L SR SO T SN i S B oLk, %y Ll I B 1o i e el bl

e e e ]

tenperature or |ess of an el ectron-accepting conpound, to thereby bond the

over sheet with the core sheet, wherein the over sheet conprises:
support which conprises an anorphous pol yester resin, a barrier

10 a
ayer

having a thickness of 0.1.10 mdisposed on the support, and a reversible
t hernosensitive recording | ayer disposed on the barrier layer, 15 wherein

the reversible thernosensitive recording |ayer conprises= an el ectron-

donating cQhfipriids GATRAYAL tiodMbrihd edlefCt  ON-accepti ng conpound, wherein
the reversibl e thernosensitive recording |ayer is capable of 20 formng a

coloring state and a decolorizing state, with a difference in at |east

of the follow ng 109 a heating tenperature, and a cooling rate aft
heati ng, and wherein the over sheet is enbossable in an upper port

er a
i on

one

t her eof , f wdcti oThe infsrmativieegerdingadisylafihseet iaetordafdto@elins 1ihe fol | ow ng

condition (A) and 5 condition (B)_ condition (A) (the over sheet's upper

Limt temrgral UL Qhrthi i0i%toring section is ane of the following:
5 & section which comprises a magnetic material as a mein material,
and

an IC chip.

16. The information recording-displaying card according to claim 14,
10  wherein the core sheet 15 a thermoplustic resin sheet in which an IC chip is

embedded, to thereby form the inlormation stormg section.

17. The information recording-displaying card according to claim 14,
wherein the over sheet has the information storing section which comprises,

15 as a main material therefor, a magnetic material.

18. The information recording-displaying card according to any one of
claim 1 to cleim 17, wherein the information recording-displaying card has a
mark formed through an embossing.

20

19. The inlormation recording-displaying card according to elaim 18,

108
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300) 5 (a tenperature of a storage elasticity E (1.0 E + 08) Pa) 5 200C,
and condition (B) 1.0 E + 04 Pa S (the storage elasticity E of the over
sheet at 180013) S 5.0 E + 07 Pa. 10 21. The nethod of manufacturing the

i nformation recording-displaying card according to claim 20, wherein the
heating-pressing is carried out at 150C or |ess, for bonding the over
sheet with the core sheet. 15 22. An over sheet, conprising a support which
CoNpri ses aphedaiy mqaaﬂpfa.m%attﬁfudg?ﬂm exfb 9l 8 id AR ohaHE Berd i Ckness
of 0.1.10m di sposed on the suppor

recordi ng ggger di sposed on the barrier 20 |layer, wherein the reversible
t her nosensi

col oring conmpound, and an el ectron- accepting conpound, wherein the

- v emmeae 2

B Lo LNy L DU

a reversi ble thernosensitive

recording layer 110 conprises an el ectron-donating

reversi ble thermasensitive recording layer is capable of 5 formng a
coloring state and a decolorizing state, with a difference in at ?east one

of the fol lygm ngy ;3 {eald A AIRFLY 48 fafoRAftion recording-displaying card,

5

10

15

20

conmprising:
heating-pressing a core sheet and an over sheet at a melting
temperature or less of an electren-accepting compound, to thereby bond the
over sheet with the core sheet,
wherein the over sheet comprises:
a support which comprisezs an amorphous polyester resin,
a barrier layer having a thickness of 0.1-10 pm disposed on
the support, and
e reversible thermosensitive recording layer disposed on the
barrier layer,
wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
the clectron-accepting compound, _
wherein the reversible thermosensitive recurdiﬁg layer is eapable of

forming a coloring state and a decolorizing state, with a difference in at least

one of the bllowing:

109
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a cooling rate after a heating, and wherein the over sheet is enboss able
I n an upper portion thereof, 10 functions as an inmage displaying section,

sy LEm

and neets the followi ng condition (A) and condition (B) condition (A) (the
over sheet's upper limt tenperature for erasing - 30C) 5 (a tenperature

of a storage elasticity E (1.0 E + 08) Pa) 5 200C, and condition (B) 1.0

E + 04 Pa S (the storage elasticity E of the over 15 sheet at 180C) S 5.0 {

E + 07 Pa, 23. An inagehdtRficesipagati@beslt conprising: heating a surface of :

an i mage di splaying section of an information recording-displaying cardi
and at | east one of the follow ng, 20, displayi,ng an image, and erasing the
i mge, |it wherein th@@ﬁﬁﬂgﬁ% ot J&%Eftb'?% !

core sheet; an over sheet bonded to the core sheet. 5 wherein the over

i 1 spl ayi ng card, conprises= a

sheet conpmhessin thesoppehdotiithexhosabdy irsas upperaprotiph ehisrgofilfuastiais resin, a

barrier

10

15

20

| ayer having a thickness of D.1 - 10m di sposed on

as an image displaying section, and meets the following condition (A) and
condition (B):

condition (A) (the over sheet’s uppor limit temperature for erasing —
30°C) < {a temperature of a storage elasticity I (1.0 E + 08) Pa) < 200°C, and :
condition (B} 1.0 E + 04 Pa < (the storage elasticity E' of the over

sheet at 180°C) = 5.0 E + 07 Pa.

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

150°C or less, {or bonding the over sheet with the core gheet.

22. An gver sheet, comprising:

a support which comprises an amerphous polyester resin;

a barrier layer having a thickness of 0.1-10um disposed on the
support and _

a reversible thermosensitive recording layer disposed on the barrier

layer,

wherein the reversible thermosensitive recording layver

110
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the support; and a reversible thernosensitive recording |ayer disposed on
the 10 barrier layer, wherein the reversible thernosensitive recording

| ayer conprises: an el ectron donating col oring conpound, and an

el ectron-accepting conpound, 15 wherein the reversible thernosensitive
recording layer is capable of formng a coloring state and a decol ori zi ng
at ate, with a difference in at least one of the follow ng: a heating

t enper at ur gompRkeq cooling rate after a heating, and 20 wherein the over
sheet is enbossable in an upper portion thereof, functions as an inmage
di spl ayi ng section, and neets the foIIom&ng ondition 112 a cooling rate
after a beating, and wher ei A EIRESRNRE QﬂH&EEAEP%%ﬁ%%Eﬁﬂﬁhapﬁ an upper
portion thereof, functions as an inmage displaying section, and neets the

followi ng condition (A) angnebrtich aoeftdig cdngandd,tion (A) (the over
sheet's upper |imt tenperature for erasing - 30C) S (a tenperature of a

sorage o521 1 e e R b RIS/ TLE Bl b 0 €+ 0%
5 forming a coloring state and a decolorizing state, with a difference in at least
one of the bllowing:
8 healing temperature, and
8 cooling rate after a heating, and
wherein the over sheet is embossable in ar upper portion therecf,
10  functions as an 1mage displaying section, and meets the following condition
(4) and condition (B):
condition (A} {the over sheet’s upper limit temperature for erasing —
30°C) < (a temperature of n storage elasticity E' (1.0 E + 08) Pa) < 200°C, and
condition {B) 1.0 E + 04 Pn % (the storage elasticity E’' of the over
15  sheet at 180°C) < 5.0 E + 07 Pa,
24. An image processing method, comprising:
heating a surlace of an image displaying section of an information
recording-displaying card; and
at least one of the following:
20 displaying an image, and

erasing the image,
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sheet at 180C) 5 5.0 E + 07 Pa. 10 24. The inage processing nethod
according to claim23, wherein a thermal head is used for the displaying
of the imge. 25. The inage processing nmethod according to claim 23,
wherein one of a thermal head and a ceramc heater is used for the erasing
of the image is 26. The inmage processing nethod according to any one of
claim23 to claim25, wherein the thermal head is used for the displaying

and the erasing of Jigeid ROMfoANELISR r%@oﬁ]ﬁé dMﬂl&&ﬁ& dsydcarried out by the
erasing of the image and a displaying of a hew I nage. 113 L

COMprises:
a core sheets
an over sheet bonded to the core sheet,
5 wherein the over sheet comprises:
a support which comprises an amorphous polyester resin,
a barrier layer having a thicknesz of 0.1 - 10pum disposed on
the support; and
a reversible thermosensitive recording layer disposed on the
10  barner layer,
wherein the reversible thermosensitive recording
layer comprises:
an electron-donating coloring compound, and
an electron-aceepting compound,

15 wherein the reversible thermosensitive recording layer is capable of
forming a coloring strte and a decolorizing state, with a difference in at least
one of the following:

a heating temperature, and
a copoling rate after a heating, and
20 wherein the over sheet is embossable in an upper portion thereof,

functions as an image displaying section, and meets the following condition
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20

a cochng rate after g heating, and
wherein the over sheet 15 embossable in an upper portion thereof,
functions as an image displaying section, and meets the following condition
(A} and condition (B): |
condition (A) {the over sheet’s upper limit temperature for erasing —
30°C) < (a temperature of a storage elasticity E' (1.0 E + 08) Pa} < 200°C, and
condition (B} 1.0 E + 04 Pa = (the storape elasticity E' of the over

sheet at 180°C) < 5.0 E + 07 Pa.

24, The image processing method according to claim 23, whezein a

thermal head is used for the displaying of the image.

26. The image processing method according to claim 23, wherein one of g

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

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

the thermal head is used for the displaying and the erasing of the
image, and

an over writing 18 carried oul by the erasing of the image and a

dizplaying of a new image.
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