A STRUCTURE WTH A BU LT-1 N RECORDI NG MEDIUM A

LAM NATE COWPRI SI NG THE STRUCTURE AND METHOD FOR
RECORDI NG | N NON- CONTACT MANNER USI NG THE STRUCTURE
AND THE LAM NATE TECHNI CAL FI ELD The present inventi on
relates to a structure with a built-in recording
medium a |lam nate conprising the structure and a

nmet hod for recording in the non-contact manner using
the structure and the am nate conprising the
structure. More particularly, the present invention
relates to a structure fornmed of a resin materi al
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medi um under repeated irradiation with laser |[|ight,
prevention of attachnahiD STHEILAMINATEe surface of the
recording nediumand protection from external inpact,
and to a nethod for recording visible information or
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us e or the am nate conprising the
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thereof a recording medium comprising ‘at least a means for rewriting
visible information with laser light in the non-contact manner and a
laminate comprising the structure, which provide improvement in
durability of the recording medium under repeated irradiation with laser
light, prevention of attachment of dirt to the surface of the recording
medium and protection from external impact, an& to a method for
recording visible information or both of visible information and invisible
information using the structure or the laminate comprising the structure

in the non-contact manner.

BACKGROUND ART

As the label for control of articles such as labels attached to plastic

containers used for transporting foods (good-delivery boxes), labels used



stock are mainly used. In the heat sensitive recording
material, a heat sensitive recording |ayer containing
an el ectron-donating and, in general, colorless or
lightly colored dye precursor and an

el ectron-accepting col or devel oping agent as the main
conponents is forned on a support. By heating the heat
sensitive recording material by a heated head or a
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As described above, it is the actual situation at

pr.esentHdretdfore, laah€dt sensitive recording material described above is
used as the surface stock in the labels used for the control of distribution
of articles described above, and information such as the address, the name
of the sender, the name of the article, the number and the weight of the
article, the date of production, the best-before date, the specific
identification number and the lot number or the bar eode expressing the
information is printed using a thermal printer of the contact type, and the
obtained label is attached to the adherend. When the object assigned to
the label is achieved, the label is manually removed so that the adherend
such as a container and a card board box can be utilized again, and great

amounts of time and labor are required for the removal. Another label is

attached to the adherend from which the previous label has been removed,



is renoved and anot her |abel is attached every tine
the adherent is used repeatedly. Therefore, a
rewitable thermal |abel which can be used repeatedly
for recording and erasing information while the | abe
is not renoved fromthe adherend in each reuse of the
adherend but remains attached to the adherend is
attracting attention. For exanple, a reversible heat
sengndithe adhexendiingspdeminal of the non-contact type
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of the IC tag. [Patent Ref erence 11 Japanese Patent
Applréfeats Patdrtti RefepareM). 3 2003- 118238
’ When the recording of visible information is repeated a plurality of
times by rewriting and/or erasing with laser light in the non-contact
manner, a problem arises in that the surface of the recording medium is
destroyed with heat due to the laser light applied repeatedly. Although
the destruction can be suppressed by using a material for laser light
absorption and heat conversion, the problem cannot be overcome
completely. Other problems arise in that dirt is attached to the recording
‘me’dium to cause trouble in printing and that other articles and containers
hit the surface of the recording medium to deform or detach the recording
medium and impair the function of the IC tag. |
[Patent Reference 1] Japanese Patent Application Laid-Open No.



[ Patent Reference 2] Japanese Patent Application
Lai d- Open No. 2006-231647 [Patent Reference 3]
Japanese Patent No. 2741435 [Patent Reference 4]
Japanese Patent Application Laid-Open No. 2004-265249
DI SCLOSURE COF THE | NVENTI ON Under the above

ci rcunstances, the present invention has an object of
provi ding a technol ogy which can overcone the probl ens
in 2@Q@-ill82RP visible information in the non-contact

manner usjing laser light such as_ destrucfion of t
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by inpact during transportation and deterioration in
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sun light. As the result of intensive studies by the

pr e3@-2658A4Nt ors to achi eve the above object, it was
found that the inprovenent in durability of the

recordi ng medi um under repeated irradiation with |aser

surp QL OB URE BHETRE A IAHAIC ™20 Pl ot ot ect on

sur f and the protection

from outghgls (HERARYe cRehhsBen RS MIRVEL ¥ IvBnfibh Bak Wnfobject
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on IC tags by impact during transportation and deterioration in the color
developing property due to light such as sun light.

As the result of intensive studies by the present inventors to
achieve the above object, it was found that the improvement in durability
of the recording medium under repeated irradiation with laser light, the
prevention of attachment of dirt to the surface of the recording medium
and the protection from oﬁtside impact could be achieved with a structure
formed of a resin material with a built-in recording medium which is held
inside of the structure and comprises at least a means for rewriting visible
information with a laser light in a non-contact manner or with a laminate
using the structure.

It was also found that the recording could be conducted without



the breakage of the surface of the structure forned of

a resin material could be reduced and the visible

i nformati on could be recogni zed visually by adjusting

the transmttance of a laser light in a used

wavel ength range and a transmttance of visible Iight
through a portion of the structure forned of a resin
material froma surface on which the laser light is
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greater, respectively. It was also found that, when
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andfoymedr ofs anrpsin gndteial nfromnat swifadenon hehichothec baseadight is
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recording mediumfornmed of a resin material, said
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! gsr;lglultimeously while the structure formed of a resin material with a
built-in recording medium was transported.
The present invention has been completed based on the knowledge.
The present invention provides:
(1] A structure with a built-in recording medium formed of a resin
material, said recording medium being held inside of the structure and
comprising at least a means for rewriting visible information with a laser
light in a non-contact manner, wherein recording and erasing of
information in the recording medium can be conducted by irradiation with

a laser light from outside of the structure, and a transmittance of a laser

light in a used wavelength range and a transmittance of visible light



through a portion of the structure froma surface on

which the laser light is irradiated to the recording
medi um are each 55% or greater, respectively; [2] The
structure with a built-in recordi ng nedi um accordi ng
described in [i], wherein the resin material formng

the structure nmade is at |least one resin materi al
selected fromthe group consisting of a polystyrene )

r esthrough [aoppudimmsifithe sotucturey fremea susfage on which the laser light

pol ycarbonate resin, a pgQlypropylene resin, a
pol Vet#ﬁ?idéﬁ@?it &P et hEscarding o egium &f?yﬁﬁ&}l 8‘7’% or greater,
tere e resin and a polyam de resin; [3] The
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in B1Y TRestrfbtirdlwRR % beils-idesdodihgt MeAT R Yctbrdihg described
medi um conprises a reversible heat "sensitive col or

deval b whekéiyiethedieshosederal foralipgaht stfutbukhmade is at least
structure with a built-in recording medi um descri bed
i n ¢1B] resinhevagémak belected dfromy thegyour rcangjsting afhe polystyrene

| aser  light. is 700, to 1,500 nm and, in the recording .
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heat sensitive col or devéloping layer; [5] The
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in any one of [1] to [4], wherein the recording )
medéfurhlhend [8l, wheseitethefrecounsling mestiumecontpnisasch tivesible heat
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and, in the recording medium,
the reversible heat sensitive color developing layer comprises an
agent for laser light absorption and heat conversion, or
a laser light absorption and heat conversion layer is disposed on the
reversible heat sensitive color developing layer;
[6] The structure with a built-in recording medium described in any one
of [1] to [4], wherein the recording medium held at inside of the structure
formed of a resin material is placed at a depth of 35 mm or smaller from a
surface irradiated with laser light in the structure formed of a resin
material;

[6] The structure with a built-in recording medium described in any one

of [1] to [5], wherein the recording medium further comprises a means for



6 recording and erasing invisible information with

laser light in a non-contact manner; [7] The

structure with a built-in recordi ng nmedi um descri bed
in[6], wherein the nmeans for recording and erasing
invisible information conprises an IC chip and an,
antenna circuit connected to the I1C chip; [8] A

| am nate conprising a structure with a built-in )

r ecoaedidigg mediuerashg c invisibler infornation t withi dgsethdight in a
structure described in any one of [i] to [7] to a

sur PRR'EORMRCHMAFNREr structure; [9] A nmethod for

recgrdi i n_a,non-cgntact ..omnner whi ch [ . .
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t hecoihpri§dslireI© chiplaidiénladiteimed eiradtrpensdceal o the IC chip;
structure with a built-in recording nedi umdescribed

i n [83] Avlamhinads epmppiriging apprucsure whthoa dhnilbunfrgeerdyig medium
the structure; .and [10Q]. A nethod for .recQrdi.ng in a
non® & wclormad hyr atkpchine dhspitructure 11%?96’2’88&5 apyaprg of [1] to

erashng both inyisible infgrmation in an I C chip using
o PR et B ARG SPuert o mat i on with | ser
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non-contact manner during transportation of the
St rxesditiBg Widiblea idfuihbtion ire€cles divigturedwivh delseilt-ivedecording
in any one of [6] and [7] or the |am nate conpri sing
a smeditodeswildd m oy bhe jofi [1]rtods} wiithglasedlight applied through
described in [8]. THE EFFECT OF THE | NVENTI ON I n .
accordagecy thethridiarg ped the lppinate SAORTHANG @ HEyeHuge With a
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[10] A method for recording in a non-contact manner which comprises
recording and/or erasing both invisible information in an IC chip using a
reader/writer and visible information with laser light applied through
surface simultaneously in a non-contact manner during 'transportation of
the structure with a built-in recording medium described in any one of

[6] and [7] or the laminate comprising a structure with a built-in

recording medium described in [8].

'THE EFFECT OF THE INVENTION

In accordance with the present invention, the structure formed of a
resin material holding at the inside thereof a recording medium

.comprising at least a means for rewriting visible information with laser



7 light in the non-contact manner and the | am nate
conprising the structure, which provide inprovenent

in durability of the recording medium under repeated
irradiation with laser light, prevention of

attachnment of dirt to the surface of the recording
medi um and protection fromexternal inpact, and the

met hod for recording visible information or both of

vi slighte innfthe maon-oontact ivannst bhrd | ﬁheorlmm@w gempgising the

the structur or the |l am nate co
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wth a built-in recording nediumof the present

| NVEoin etteritdldiiipaic?, dltibvite mesldiefoatrecordied visitde infoemvation or
of an exanple of the RW-1C t;g used in the present

i nvleothi efvisible imfordasivovand: inasibleitformation omwang thegtructure

of anqt her exanpl e of RW-] C tag_used in the
pr e¥eHe ar%lﬁ\@@ Gﬂmprw% th:?awtégfe incthe, B EOTGR fagnger can

ag as f ows: 1: A support 2: A reversible heat
net PTAVE*% COI or developing layer 3: A laser |ight
absorption and heat conversion |ayer 4: A resin sheet
| ayer 5: An anchor coat |ayer 6: A pressure sensitive
adhBRIEF DESERIPTIORORAMNERBI DRAWINEES 8: An ant enna

chredtt Figure 1 shows a diagram exhibiting an image of an example of the
construction of the laminate comprising the structure with a built-in
recording medium of the present invention.
Figure 2 shows a schematic sectional view of an example of the
RWT-IC tag used in the present invention.
Figure 3 shows a schematic sectional view of another example of -
the RWT-IC tag used in the present invention.
In the Figures, reference numerals mean as follows:
A support
A reversible heat sensitive color developing layer
A laser light absorption and heat conversion layer
A resin sheet layer
An anchor coat layer

A pressure sensitive adhesive layer

An adhesive layer

An antenna circuit



8 90 An ICchip 10: An insulating ink 11: An adhesive
12: A pressure sensitive adhesive |layer 13: A rel ease
sheet 14: An electrically conductive paste 15: A
recordi ng nmedi um 20a, 20b: RWI-1C tags 25: A structure
formed of a resin material 30: A structure with a
built-in recording nedium 40: An other structure THE
MOST PREFERRED EMBODI MENT TO CARRY OUT THE | NVENTI ON
The stru8t ur eAnlCrehdp bui I t-in recordi ng medi um of the
present _jnvention.is a.structure fornmed of a resin
mat er i al 1¥ol gnshlating iMhsi de  thereof a recording

medi um ci){qpri&ilrgghgéivgeast a means for rewiting
visible information wth laser light in a non-contact

manner. Jhe K Qeodsthird SeBelve'auhasvaldyanct i on such that
an information'in the recording nmediumcan be

recor dedignd Areleace Blyedtrradi ati on with laser |ight
fromthe outside of the structure. In the structure
with a bld t -Anelestieadbhepndagtivenpestet he present
invention, the resin material for formng the

structurt9i s HEECHIME VEAMRy |imited as long as a
transm tian of i.ght in a used wavel ength
SRS VSR, e

range an ransm f visible light through a
portion gf: thgspSictd tfdfxﬁe&ﬁﬁﬁhr@siﬁ%&&@&lon whi ch the

| aser light is irradiated to the

30: A structure with a built-in recording medium

40: An other structure

THE MO.ST PREFERRED EMBODIMENT TO CARRY OUT THE
INVENTION

The structure with a built-in recording medium of the present
invention is a structure formed of a resin material holding at the inside
thereof a recording medium comprising at least a means for rewriting
visible information with laser light in a non-contact manner. The
recording medium has a function such that an information in the
recording medium can be recorded and erased by irradiation with laser
- light from the outside of the structure.

In the structure with a built-in recording medium of the present
invention, the resin material for forming the structure is not particularly
limited as long as a transmittance of a laser light in a used wavelength
range and a transmittance of visible light through a portion of the

structure from a surface on which the laser light is irradiated to the



9 recordi ng nmedi um are each 55% or greater

respectively, and various anorphous resins and
.crystalline resins transmtting |aser |ight can be

used. Preferable exanples of the anorphous resin
transmtting laser [|ight include polystyrene, |ow

density pol yet hyl ene and pol ycarbonate. Preferable
exanples of the crystalline resin transmtting | aser
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t erepht hal ate, _pol ybutyl ene terephthal ate and
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t r aRseferadie t exapaplas uofe tHe apstadbond biesinhdetnsmeitiing alaser light
are preferable The structure forned of a resin
mat Brdlede negp moeasleéneed p@gewbcy@eas tepephihalate,  polybutylene
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forme esin materral s not particu
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adhered to a position at the inside of the structure
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In the present invention, the means for holding the recording
medium at the inside of the structure formed of a resin material is not
particularly limited. For example, the recording medium may be
adhered to a position at the inside of the structure formed of a resin
material via a (pressure sensitive) adhesive [in the present invention, the
terminology, "a (pressure sensitive) adhesive" means "a pressure sensitive
adhesive" or "an adhesive"] disposed on the back face of the recording
medium in the moldiﬁg step, or the recording medium may be attached to
a position at the inside of the structure formed of a resin material by the

in-mold molding method in which the recording medium is inserted into a

mold without using a (pressure sensitive) adhesive so that the recording

10



nol d wi thout "using a (pressure sensitive) adhesive so

that the recording 10 nediumis placed on the back

face of the structure formed of a resinin the nold

at the tinme of the injection nolding. That "the

recording mediumis held at the inside of the

structure” means that the recording nediumis

enbedded at the inside of the resin materi al

con&tediym;ig g) laged oxx ?h@&ag:kefacer ofr thecsteyrcture fosmed of a resin in the

recFi ehtEn B htedneston Farlidie: Thed Bhetieybie yediom s
forHEm & ufe 1344 oFR eerwctmv'n@&anas 228! S ling medium is

structure i s torned ormng a protective Iayer

cur ghbedd&E b th8 ihbRle «fff £t rdsie Gnferidh Q:oh@ﬁﬁ{t%gq $he structure
medi um followed by curing the forned |ayer, and the

bacforfredefaf reshemagenakli ng nediumis integrally
adhered with the structure fornmed of a resin, for
exanpl e, The gtrachpesrith aebuibiiis re}oo@ngaawgm/ean ba prepayed as

cat PUPY hepiegtiv? dia r%sﬁh?tﬁerte?ﬁla Reff it bhng e crosslinked
| asgiulihablc AthJ 6y hEARSY LIANGR by B PLErdgein on the

ove use protec

| ayRbnt Saceest ﬂheV\fHCGleﬁg‘ShédiuM FORGVES bkraéﬁingl tlﬂbforn{bﬂslayer
a high glass transition tenperature Tg and exhi bit

heaind ¢lsé badn e of the aberrdilge medbxanipliategphlly hdhémll with the

i nclude the resins described as the exanples of the

r es$tﬁu¢‘ﬁﬂ!’% rfoameflopf tohaesimy for uexamplensdach (preesyrp sensitive)
invention, the strycture

L. with
4*1% Yen | ?facgflapresen B i RSP SREY ol ey PRgttive layer
aboyag%s‘ngth &flﬁp&geﬁt‘g fo@e%hseu E{ %%?nﬁt{an% §t laser h%ht and the

tru case er structure na

f orgFeAsAitt@ndcest VisiblBlight abs&ibefdoam ofAsath@Bxfegfﬂ @bed for the
other than a resin material. When the other structure

i s protevtivecfayar,’ & iesinTathéch absﬂy hearsdniigs tiuser light) las a high
built-in recording nmedium nay be bonded to the
surglagsetrensition tenmparatire (g and eplyibits heat resistance is preferable.

Examples of the resin include the resins described as the examples of the
resin material for the structure formed of a resin material.

In the present invention, the structure with a built-in recording
medium obtained as described above can be bonded to the surface of other
structure. In this case, the other structure may be formed of a resin
material or formed of a material other than a resin material. When the
other structure is formed of a resin material, the structure with a built-in
recording medium may be bonded to the surface of the other structure by
means of melt adhesion by heating or bonded via a (pressure sensitive)

adhesive. The recording medium may be inserted between the other

11



means of nelt adhesion by heating or bonded via a
(pressure sensitive) adhesive. The recordi ng nedi um

may be inserted between the other 11 structure and

the structure obtained fromthe resin transmtting

| aser |ight described above, and the two structures

may be bonded together by neans of nelt adhesion by
heating or via a (pressure sensitive) adhesive. Wen

t hesf@uhfewre sandy thestructureophiadnesk fremmghe rmegin Htanemitting, laser

bt figh deeatoer %ﬁge il B e orGae A e holpied dgessher by
the oLhers xﬁgi’c dnésfo Vﬂ))@ hgatgxgé &F %1 £ p%'ggs%rg Xﬁ%}tive) adhesive.

adhestv ructure W I'n Fecor

medi um n%eﬁ%h@ ofhd Ut dthire %bfoi‘in@ﬁd)f k&)’mﬁf&‘@.ﬂrdtﬁgr than a resin
structure having a cavity into which the recording

medmaserial) ibegenassl tthe doyuddhesvwith di bailioin ré@rdieg medium is
transmtting laser light, followed by inserting the

r ecomtledgtarelie snriace of thecothsr netucave vya aofprgssure sensitive)
str%ﬁgﬁre obt ai ned by preparing a structure having a

poldt¥F Yocket, fol |l oned by inserting the recording

mothod 1o sl HE bbb EERE Hod BHARRL 1R o [ifcture
re%ﬁ%aﬁﬁfdewyagréﬁﬁﬁﬁﬂ 4 LdtRGctuds Chavinghh @Emj}l HRQ _which the

above and hol ds the recording mediumat the i1nsid

t hefeeofding Ardiumparckhcbeaihyertddn bye dblowhanoldineg r@ﬁ ghef resin
cooling is increased during the nolding, transparency

of trapsmittingtlaser hightvdollowed by dosertimgt dhei xecoxding tmedlum into
i mproved, and decreases in the tr€£3n1ttance of | ase

1 gqlwe Iopraed cRYiBRE S StTHCHRE 0 Faaﬁg ¥ PAFRAIBE 2 AtIbRE having

purt PofEbe BoPRATRAG, by dpbrfist, CKHF O, ey into ehe

e e it

Vi sihich 1s @rinedhoOugkestn fRAteridl transmitting laser light described
above and holds the recording medium at the inside thereof is not
particularly limited. When the rate of cooling is increased during the
molding, transparency of the structure formed of a resin material can be
improved, and decreases in the transmittance of laser light and decreases
in the transmittance of visible light can be suppressed.

In the structure with a built-in recording medium of the present
invention, it is necessary that a transmittance of a laser light in a used
wave length range and a transmittance of visible light through a portion
of the structure from a surface on which the laser light is irradiated to the

recording medium are each 55% or greater, preferably 60% or greater and

most preferably 70% or greater, respectively. When the transmittance of

12



of the structure froma surface on which the |aser

light is irradiated to the recording nediumare each

55% or greater, preferably 60% or greater and nost
preferably 70% or greater, respectively. Wen the
transmttance of 12 laser light is 55% or greater,

the recordi ng can be achieved wi thout decreases in

the speed of recording and the density of recording.
Thelasdedlighicis 5a%0frt greasarn ftheeresbrding e et ackieved without
formed of a resin material with |aser light g¢can also

be deppreessivythayspeed 1of reperding epdride densiiy phrecording. The

lr ;g%#@ggosr%&o {heg‘{}ﬁgatgc%rdf rl%llre Ss%rbI ga.ilris?&fooxgls troif %g%éfnngl%%erial with
t I t i i ..
raian YiARCE RIS b %ﬂﬁg?%\égd. %}%ﬂ?ﬁ% E%ln‘éﬁmathﬁce of visible

necessary at the wavele use r code

r eaﬁgﬁt id¥Em drhgrepfrsl visthle Ghfdrhatioacaindbe gedigaiied Kt dwing.
at the inside of the structure formed of a resin

mat Eor adadinde baepbhe fa transhéttaned moee thamdbereeventioneéd value
| aser light) is excessively deep, the absorption of

| astrnqcpeiagy @i the Mewelength wsed by the bay epgleingadet.r uct ur e

:;123 (r:_\ |e g; ﬁ@ﬂﬁeggﬂa %r glgio%g(?fat %Cﬁgc%ag%) lglrefiﬁtgt%%erl% ak ﬁ}[)e inside of the
eneL gy g f%ﬁréedd X b r&{teﬁgf(tﬁg rdfe?&?ﬁ%;n Eﬁlzﬁ%urface irradiated

structure a resin material arise. Therefore,

it witheeesEahy it BateskhiRly 866y, tho absRghtiom drapéolight ®ith the
a depth of 35 mm or smaller and preferably 30 mm or
snardsix cénstituting thestamtuter inactiaats dndpriohldnas such agpeor color
To provide the anmobunt of heat necessary for recordin .
anddesedenment ard pegy prasiyg siug|te inprlicianti energr grdggestruction

th | t and th i f the .
 ovelGegtatng ot MEREReRS Sifed 6f fiosi pRptetiil ppige Therefore,
o ritP e TR LT W fldoldin AEEnPho pifel ) £ Befith bS5 mm
deséy wahller agll gregrablyl 80anaf of BRalbr ¥edmiltBe surface irradiated

transmttance of laser light of 55% or greater is
neceithdayerdighthat the | oss
To provide the amount of heat necessary for recording and erasing
to rewrite visible information and for the color development and the
erasing of the reversible heat sensitive recording layer of the recording
medium which is placed at the inside of the structure formed of a resin
material without destruction of the surface of the structure, a
transmittance of laser light of 55% or greater is necessary so that the loss
in the energy of laser light can be suppressed. With consideration on the
visibility of the visible information recorded in the reversible heat

sensitive color developing layer and the readability of bar codes, it is

preferable that the structure is prepared in a manner such that a resin
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in the energy of laser light can be suppressed. Wth
consideration on the visibility of the visible
information recorded in the reversible heat sensitive
col or devel oping layer and the readability of bar

codes, it is preferable that the structure is

prepared in a manner such that a resin 13 |ayer

having a transmttance of light in the visible range

of 55% or greater and a thickness in the range of

0. 0layer Isyingmitzansmistanscd of ighhin the visthle gangeedi55i or greater
Hol di ng the recarding nedi t the inside of ,th .
S0 r Goch EFlsReRdn the Tangool (rORip SR A BloEhPBLe gecording
t he &ﬁtection fromoutside factors which has

her &YST6ore been difficult to achieve, for exanple, to

the sol Vﬂ%idi?rgglﬁlre ?‘Egﬁﬂﬁagaﬁgdfd?ﬁ alt tHPin iR bftR R Bucture formed

Attachment o e to the electrostatic action

canobe rpsif \eateethl byntrinites ¢ thepsedtiorefroi dutside factors which
structure with an antistatic agent or by adding an
ant has abéretafgentbeat difGculi nii dehisfvet er expmplair to. the solvent

R R TR A s
| as i ght. of 700 to 500 nm,li d at R

st Fleetbiintisoreden (b ey ek iied  BR SotPing, JBE UMY the
f or i ] [ j :

v B e BRI b 5. D0t Gt Moo o

t r asideldfane et@icthser |ight of the structure forned
of aresin mterial is snmall and laser light is

absor beds fonethe wdedength dffieseytlightt used foemeordingiand erasing,
destroyed by heat. In the structuyre with a built-in

r edbAgiPrRfe g}hqtopeqq;@ﬁ@rr@@ &ﬁer Light o708 40 1,400 am is used at
153 TR T B B GBI o ormec
US & af kir! 5 t&r751 18 ot AEGofda. t NE

When the wavelength is longer than the above range or when the
transmittance of laser light of the structure formed of a resin material is
small and laser light is absorbed, the surface of the structure tends to be
destroyed by heat.

In the structure with a built-in recording medium of the present
invention, where necessary, a material exhibiting the effect of absorbing
ultraviolet light and visible light may be used for the resin placed at the

side of the front face (the face irradiated Wi’gh laser light) of
the recording medium by adding into the resin or by coating the surface of
the resin as long as the transmittance of laser light and the transmittance
of visible light are both 55% or greater. It is also effective for absorption

of visible light that coloring is conducted in a manner such that the
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side of the front face (the face irradiated wth | aser
light) of the recording nedium by adding into the

resin or by coating the surface of the resin as |ong

as the transmttance of laser light and the

transmttance " of visible |ight are both 55% or

greater. It is also effective for absorption of

visible light that coloring is conducted in a nanner
sucliransmittamees grel not adveraelytaffectssl. adduent thedatmvedirgatments,
affected. Dye &g t he above treatnents, gigfcg‘gpositipn

of ~ SeERFRPOIRR K F# YR RIEUFR s &evrasiple gRat sppative color
col qr vel.opj er in the recordi medi um cannbe

up P edBBE RRL S UL oot flpk I5diGAC L) BY SUPGITE o miretore,
r €CQR&IGHpIBPGOr GBEYaldE MMRIBYERM iBREed Bon Velith d, and the
i mges after the erasing can be decreased. In the

St r edidni4l inidges afferithé erasitigcod He dgerdredidim of t he

present _invention, the recording nmediumat the inside
conpri sebn &he |stacture witdne byibrinr eegoirdinggmedisinplog the present
informatjon in the non-cgntact nnet. A recording

med FRYRDHSD: H BPEAiBE RO ahthe BHRAY FRPTBCRT ledst a means
devel opi ng. | £1.1QN S ort..can he d. . The .
Supgart " PRLIE inRemRiith oy (b o B agtiGy 4 gecording

SUPBRdium! R&YiHECa RedSkitle THdaBsctidftiveSolbit |d8%elBbing layer on a
pol ystyrene, acrylonitrile- butadi ene-styrene resins,

pol ya@pdrotai bs used! ypr opyl ene, pol yet hyl ene,

pol yet hyl ene terephthal ate and pol yet hyl ene

napht hal ke supgerthstrod grapienlarln bmitesl e Exfaaples of the support
paper _apd the like. The thickness of the support is L
not mﬁlﬂtﬂ% chipsgtic y Bl tsé’éfil e BlRt kpksrolystyrene, acrylonitrile-

gengral,. in.the range of 10 o 500 and pref er ahl

o B dine e oRG ottt Sen o R AGRIESe. ppeliyvlene,
us ' t t

¢ T oBeigSity e pB al D S SARTYESlbmel MDLIUPRGL Loy BBetRPpaper,
SUcho@SvovBe faktiestppertdiifbthe@like. The thickness of the support is

not particularly limited. The thickness is, in general, in the range of 10
to 500 pm and preferably in the range of 20 to 200 um. When the plastic
film is used as the support, where desired, the support may be treated on
one or both faces by a surface treatment such as the oxidation treatment
or the roughening treatment to improve adhesion with an anchor coat
layer and a (pressure sensitive) adhesive layer formed on the surface.
Examples of the oxidation treatment include the treatment by corona
discharge, the treatment with chromic acid (a wet method), the treatment
with flame, the treatment with the heated air and the treatment with
ozone under irradiation with ultraviolet light. Examples of the

roughening treatment include the sand blasting and the treatment with a
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or the roughening treatnent to i nprove adhesion with

an anchor coat |ayer and a (pressure sensitive)

adhesive layer forned on the surface. Exanples of the

oxi dation treatnment include the treatnment by corona

di scharge, the treatnment with chromc acid (a wet

nmet hod), the treatnent wth flanme, the treatnent with

the heated air and the treatnment with ozone under

i rr aelvent. orTlve shirface rtaedtolest isi gintablfxsedgited dependimg on the
rougheni treatnment _i nclude the sand bl asting and, the

t r eEHRoRH Th SHPROTE 5B GeparRl, thdrealpens by, camprobischaree is

iﬂptg%‘e@%f’ab?e 88 B, fHER AR ”é"nFﬁfeg}” ket a8 Bheralfitonar oo
is prefﬁ-rl@bah@o feﬁ@&w& @@@é&'tﬁlﬁf e;hﬁsltﬂg goanxgg?ent heat

the operability. |sa ective t

fi| Msakdtinyg teiffegt a@ L@édehé Ethb Sgjort isasthaat kg bt ediring the

is used as the support so that the heat during the

r ecmcqudiggaff iinfidrmnatean ovitlwnilager| bgler id efjgdtiviely utilized. Plastic

effectively.utiljzed. Plastic filns exhibiting the

excilme grhibiting the exellent praperdy ferreneatest upe prp peefagable as
An anchor coat |ayer may be fornmed on one

thetsqg ortt _
facé1 RPRE- support The anchor coat |ayer is fornmed
for i n”prA&YI I(?ieve e?% aR e él &X%ﬁl‘é' Bl.g J?%%dsupport.

sensitive ¢ plng ayer an e support

f orThe rsﬁichﬁi loa@t t18gers W @eimbed foMiaPhryEiRESadliedidie between the
coating fluid used for formng the reversible heat

seresiversikle clod adr seshsiteteopilony dewglepingnlayhe amelxthes swgporf\ and for
support havi ng poor solvent resi stance can_ be used b
f orHﬁoF&f mgetherypport Egry sqlggnrts inThhe coating fb@dg%sedlfpx ming

and e SRS darafSSeGh o Hlon vl Be Tk an B i step. A
X M pbi Savifi 7Rkt g@t,eﬁek&manaeeéé@p@%gsd % Sorming the sasbor

pr ef resi NS usa
coat layer.

The resin constituting the anchor coat layer is not particularly
limited, and various resins can be used. Crosslinked resins exhibiting
excellent solvent resistance are preferable. Examples of resins usable for
forming crosslinked resins include acrylic resins, polyester-based resins,
polyurethane-based resins and ethylene-vinyl acetate cbpolymers which
can be crosslinked. When a material exhibiting poor solvent resistance is
used as the support, it is preferable that a coating fluid which is not the
organic solvent type such as coating fluids of the aqueous solution type
and coating fluids of the water dispersion type is used for forming the
anchor coat layer. The method for the crosslinking is not particularly

limited, and a suitable method can be selected and used from various
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form ng crosslinked resins include acrylic resins,

pol yest er-based resins, polyurethane-based resins and
et hyl ene-vinyl acetate copolyners which can be
crosslinked. Wien a material exhibiting poor sol vent
resistance is wused as the support, it is preferable
that a coating fluid which is not the organic solvent

type such as_coating fluids of the aqueous sol ution
t y peonvandionehmefiods| depgndufe aththevaperof the prsin used.t ype

317 A s O 50 3 R e
VLB 5o A Bl Sgon gme i

of L& h§Thd rESRDS the doh-#1eéhtSiyh8Ct Witen! {1 rédin §3Hih can be
whi ch can be crosslinked and cured wth an ionizing

r adcateidowithutble iasizing radiatibetis isght thangdosdlakin® dehdeyBan be
is used as the resin of the non-sol vent txse. Wen
t heezslyi adinsteshby shangingcthecamaint of Heht veed iforgthe irradiation

radiation is used, th rossljnking density can be .
east Sy RETSERS ?593%%?3%‘?31 R\ (v #%Vlﬁﬁ&ﬁteal‘)f’rqsﬁléﬁ?ﬁnﬁé%&swy can
forbéﬁﬁnkhradiation and, noreover, a crosslinked

resin having a great crosslinking density can be

formed. The r&RY6IbE BbS B&RGELPERSIo) I60eIoBlY 1498Y ¢ d8n the
| ayer forned on the surface of the support I's, In

genarrddce obrthei suppedt ikt fin agetelkal; | @astituted Svitlhtal Yolorless or
col ored dye precursor, a reversible color devel oping
ageslighihtl colondve dre maeewrsar,ya Hevexhible, coderc dewrlepivgsademt and,
erasjng of color,_ jnorganic, pignents and varjouys . )
ot RERSHy dept . Iy CFy e AffelIatASr 19rs e¥asing it plon, afnoyganic
[im. n ' nd can. be suitably selected as

de |lég%hftsggnd?8%%%%’5“&@?‘@?5&7 known and

ConLeDt Bl e AEOUEE 8t Bompound o

corgeoynitably ackotdd nat dedired feamipesiipdunds publicly known and
conventionally used as the dye precursor in heat sensitive recording
materials. For example, one compound or a combination of compounds
selected from  triarylmethane- based compounds such as
3,3-bis(4-dimethylaminophenyl)-6-dimethyl- ~ aminophthalide,
3-(4-dimethylaminophenyl)-3-(1,2-dimethylindol-3-yl)-  phthalide and
3-(4-diethylamino-2-ethoxyphenyl)-3-(1-ethyl-2-methyl-
indol-3-y1)-4-azaphthalide, xanthene-based compounds such as rhodamine
B anilino lactam and 3-(N-ethyl-N-tolyDamino-6-methyl-7-anilinofluorane,
diphenylmethane-based compounds such as 4,4-bis(dimethylamino-

phenylbenzhydryl benzyl ether and N-chlorophenylleucoauramine,

spiro-based compounds such as 3-methylspirodinaphthopyran and
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selected fromtriaryl methane- based conpounds such as

3, 3- bi s(4-di net hyl am nophenyl ) - 6- di net hyl -

am nopht hal i de,

3- (4-di met hyl am nophenyl ) -3- (1, 2-di net hyl i ndol - 3-yl ) -

pht hal i de and '

3-(4-di et hyl am no- 2- et hoxyphenyl ) - 3- (1- et hyl - 2- net hyl

i ndol . 3-yl )-4-azapht hal i de, xant hene-based conpounds
sucR-eabylspisodimapbthapyasn | iand |thigzame baged compounds such as

o Pl e amati ke b sotmabichepeatl 1 teametRY 3R blue, can
4,4b-g£§ di et hyl ani no- phenyl ) benzhydryl benzyl ether
and"R'&hT or ophenyl | eucoaur am ne,  spi r o- based

CONMPOUNOBLS Wokr&iBlcdcdlBl AXlaBpHediJaarhl RePYhEARARHy 1idited as
3- et hyl spi rodi napht hopyran and 't hi azi ne- based

conagrsstheuslvrakevelpizg vbehterevorsihlyyhanged bthwe caosltone of the
p-nitrobenzoyl |euconethylene blue, can be used. The
r evéysitspaurset by dbe edifferenyeatyerthe i rataoef geoling wifter| heating.

limted as long as the col or devel opj ng ,agent . )

r e%fegrvapya%ﬁaﬂggscqmgo S POBRBIng; PhRkol g%vatwes having a
pr [SOr. by i.fferen ' he nat | ] .

o cEpERSapr T el o IR 405 08 i Pb AR density of
CONfHol §dvathpRASRMr, 4RE 'p‘féﬁgér\ff%ﬂ“é&\éﬂsﬁgg fhe tA1BH aBAANB durability
~al kyl group are preferable Tromthe standpoint of the
denisi iepested dpbeati@wel oped col or, the property for

erasing the color and the durability in repeated

oper at i dthe, phéwol plavinctivie mayahawee atays lsuck ast omgenathm and

ﬁgl %ﬁﬁggéo%t‘f?a g%%@%%% lillg ﬁ]g; %@%&f& aoml.flgete }ggo dg:wri] tﬂg Gumber
beritah TeiceRi e A eture BPUSFRE RRR o g S ARG betmeen
Pr Gjpe rﬂr)fpéﬂ%&eéﬁ ﬁ%afr'}gzoiolﬂgrt%% ﬁ{’]e pro b o] aetabFRkShe color.

t hat t'he numnber o 5 Kyl group 1's 8
or I+ds paéferalledhaptlee pusiber ablkyxrbdpoatonBin ehe24lkyl group is 8 or

Hydr azi ne conpounds,
greater and more preferably about 8 to 24. Hydrazine compounds,
anilide compounds and urea compounds having a long chain alkyl group
as the side chain can also be used.

Examples of the phenol derivative having a long chain alkyl group
include  4-(N-methyl-N-octadecylsulfonylamino)phenol, = N-(4-hydroxy-
phenyD)-N’-n-octadecylthiourea, N-(4-hydroxyphenyD)-N-n-octadecylurea,
N-(4-hydroxyphenyl)-N’-n-octadecylthioamide, N-[3-(4-hydroxyphenyl)-
propiono]-N-octadecanohydrazide and 4’ -hydroxy-4-octadecylbenzanilide.

By utilizing the crystallizing property of the reversible color

developing agent, when the information is recorded, the information can

be recorded by a rapid cooling after heating for the recording of the
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ani |l i de conmpounds and urea conpounds having a | ong

chain al kyl group as the side chain can al so be used.
Exanpl es of the phenol derivative having a | ong chain

al kyl group include

4- (N- met hyl - N- oct adecyl sul f onyl am no) phenol ,

N- (4- hydr oxy- phenyl) - N n- oct adecyl t hi our ea,

N- (4- hydr oxyphenyl ) - N - n-oct adecyl ur ea,

N- ( dnfoyiatigy pmshyhpn gn- mf@ma@tdrm: yécondeshis ehased, the information

pr oggéﬁaﬁh%%so y ggg)clsg%% hgp@}lggl fter, heating for the erasmg of the

X):- 4- a Ibenz nilide, i Zin
cry SRR RBROSERY | A5 T GEMmo G, B e PR Md eraced
devebopidiyagent, when the information is recorded,
t he |nfornat|on can be recorded by a rapid cooling

af t er heWliengtHeofecdtting @@l ainnig pdhcddgt theSnkidlesfrtht istucture
and when an infornmation recorded is erased, the

i nf fmfnmdi ofha resim vatenials dbe myoléns tendsc tobe stpvafduerto the heat
heat for %? é;%ﬁlng of |nf natlon and t hus
an ? PCtcdnt5ereFlt or e %téHCt“F% é‘%‘?é’df’g/a resin

Mhen he ecgr di dlun1 Iac at_the insi

hemeal SHE 4 BHAESS st REReE by ot REIGE s i or
t en&ﬁ)léd) aﬂet(ﬁ E%lﬁ%ﬁ th® chbh&itadbs 061913 H'e%lbﬁﬂleﬁ% 2t GtheOfime of
the resin. Therefore, the structure forned aresin

mat sgcoedingd th a built-in recording nedlun1nay be

cooled with air or cooled air to stabilize the

condi t i dixarhples| @of dbeebopleentusad tvlkerei mecedsary for holding
recor di ng. Exanples of %he bi nder used where necessary

f or COTRPRARES coBRibHENG $he oreversiblei Rgat sensitiyerwlon éevelopmg

o PIERET e %ﬂ%é%é PERGRESS ot Biopafhlh of Pl PhtbRagn i bnelude

e L P O

pol padgtiaks, mka/ﬁél nypolotitethhHe, polyesters, polyvinyl chloride,
polyethylene, polyvinyl acetal and polyvinyl alcohol and copolymers of
monomers constituting the polymers.

Examples of the accelerator for erasing of color which is used where
desired include ammonium salts. Examples of the inorganic pigment
which is used where desired include talc, kaolin, silica, titanium oxide,
zinc oxide, magnesium carbonate and aluminum hydroxide. Examples of
the other additive which is used where desired include conventional
leveling agents and dispersants.

To form the reversible heat sensitive color developing layer, in the

first step, a coating fluid is prepared by dissolving or dispersing the dye

precursor described above, the reversible color developing agent described
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pol yet hyl ene, pol yvinyl acetal and pol yvinyl al coho

and copol yners of nononers constituting the pol yners.
"Exanpl es of the accelerator for erasing of col or which

is used where desired include ammonium salts. .
Exanpl es of the inorganic pignment which is used where
desired include talc, kaolin, silica, titanium oxide,

zi nc_ oxi de, magnesi um carbonate_and al um num

hy debsyed@ndExarphie sopfponehts oishérwheiti necessayi dhtd @ suitable

used where desjre cl ude conyenti naI | evelin
ageft&2mh 8°]g'f3§ber’§%ﬁ£% Org%mf’o?q\frﬁlﬁe e GXA1EPIS, @, g&iohd'based
Sen§61(fé1¥te ?r? u&gxeg'%ggécp % l1:aya [ esferx1 ‘bt hgd sfolle'esx}t Se{ne paliphatic

a coating I'S prepare by "di'SS SOINT

di 33?%9&051%5@&%01%@%%39&&&%& h?&l%cé‘m\ﬁebasteﬁesolvent can
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sui tabl e ggnlc solvent. As the organic solvent, for
ex aﬁﬁperm%m heorrlntive empungs of the dyeprestireor -dywsd reversible
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dye precursor and the reversible or devel opi'ng

agepdr Hileparos bpaidssaxfithe dye pirédurest. The reversibl e

.col or devel oping agent is used, in general, in an

amount i Fhe teversiblgchast ssositive cpho qgaehopmgylam1§ fanmw on the
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above by a conventional _ rylng
t hepdroicukalyc dahitad. | dyeis prkbferbblepehad the afyibhBetreatment is

drying treatnent is not
conducted at a low temperature so that color development of the dye
precursor is prevented. The thickness of the reversible heat sensitive
color developing layer formed as described above is, in general, in the
range of 1 to 10 um and preferably in the range of 2 to 7 um.

In the rewritable recording medium of the present inveni;ion, a
resin sheet layer and a protective layer may be formed on the reversible
heat sensitive color developing layer formed as described above. The
reversible heat sensitive color developing layer may further comprise an
agent for laser ]i-ghf absorption and heat conversion and an ultraviolet

light absorbent to maintain the density of the developed color. A layer

comprising an agent for laser light absorption and heat conversion or a
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particularly limted. It is preferable that the drying
treatnent is conducted at a | ow tenperature so that

col or devel opnent of the dye precursor is prevented.

The thickness of the reversible heat sensitive color

devel opi ng | ayer fornmed as described above is, in

general, in the range of 1 to 10 .tmand preferably
inthe range of 2 to. 7 m In the rewitable recordin
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of the fdestddropédalookbing seayigéght s@rplidds ibygtlen ingdidtion and
for laser Iight absorption and heat conversion or

a
20 rayvertiogipe lasendichh infiotheat apdean heghtitaily seleetet depgnding
senth £he ascab fiset BEbeI obs A [aageliehigt (Brotoragiethiaer light
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and converting the l'aser light into heat and can

sui teahd ymaedéal efdr dadpendirigurenforhedusgd al assin Irhgterial, the
As the laser light, it is preferable that Iaser Iight
haveomyeniongy eplerthe happanasus | 4nd i the pmondréy r famgecapmid®0 For

to 1,500 nmis el ected fro he, st andpoi nt of the
{1 oToTRle; Srmaonineior lﬁwh{lgﬂnﬁlav@s & fEAvalength of 850 nm and

nisbllighfhabll SHVRlH oP 158 Tho AR TATElEp Bgpe ema

SCaMAVPRasdFUcht e BReBragm conduct or | aser |ight

havi ng a mavéﬁengt%ﬂof 830 nmand |aser |ight having

a wavel ergt hgait forORden light GbsaHt16AGahd S&Sat! doRbrsadidl absorbs
laser light in the near infrared range and generates heat, and it is
preferable that the absorption of light in the visible range with the agent
is small. When the agent for laser light absorption and heat conversion
absorbs the -]ight in the visible range, visibility and readability of bar
codes by the rewritable recording medium of the present invention
decrease. As the agent for laser light absorption and heat conversion
satisfying the above requirement, organic dyes and/or organometal-based
coloring agents are used. Specifically, for example, at least one agent
selected from cyanine-based coloring agents, phthalocyanine-based

coloring agents, anthraquinone-based coloring agents, azulene-based

coloring agents, squalirium-based coloring agents, metal complex-based
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FAYb | aser light are preferable. The agent for |aser

I i ght absorption and heat conversion absorbs |aser

light in the near infrared range and generates heat,

and it is preferable that the absorption of light in

the visible range with the agent is small. Wen the

agent for |aser |ight absorption and heat conversion
absorbs the light in the visible range, visibility and
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ant hr agui none- based col ori ng agents, azul ene-based

c ol Pattivylarie Hmiteds q Beriexa babednehpn eoatgagefewhich is formed
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gents, ndo s are

col oring”age I eni ne- aseg C%SIOTI ng agen

Pr edesdirs L the rb&ia %é@'lh‘?_&t or RheRfotectiver layer are formed
converting light into heat. The order of formng the

| aymrcsessivelhin thas ordbrrun onediacerof thenaippop@rti cul arly
limted. For exanple, the anchor coat |ayer which is
formed When sheeesessiblaheatirensisinercoley devieloping layer cpmprises

i The B85 o e 185 HERy e DPERR | 414 fefic CameRgon, the color
ne%%ﬁ)ﬁ)}ﬁle?ﬂ%ntd fiecPHLiln .(?feﬁtragi%%%?ﬁgfortapg fﬂtﬂ&e&ﬁﬁeﬁﬁed.
Yy alre orne Irvely | I'S e

| ayer succes order on oOn

face of T RUBPEsdt 1aVERhE REvdrEBES Bb A Rnldfide color developing
sensitive color devel oping | ayer conprises the agent

f odayasend| thghlaseb diphpt dlsorsich hedt heanenvdreion lager can be
COIfc())lcrmed by applying the coating fluid for the respective layer using a
coating method such as the direct gravure coating method, the gravure
reverse coating method, the microgravure coating method, the coating
method using a Mayer bar, an air knife, a blade, a die or a roll knife, the
reverse coating method and the curtain coating method or a printing
method such as the flexo printing method, the letter press printing
method and the screen printing method, followed by drying the formed
coating layer and heating the dried coating layer, where necessary. It is
preferable that the reversible heat sensitive color developing layer is dried

at a low temperature to prevent color development of the layer. When a

resin of the ionizing radiation curing type is used, the resin is cured by
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devel opment and the efficiency of erasing of color are
further enhanced. The anchor coat |ayer, the
reversi bl e heat sensitive col or devel oping |ayer and
the |l aser Iight absorption and heat conversion | ayer
can be formed by applying the coating fluid for the
respective layer using a coating nethod such as the
di rect gravure coating nethod, the gravure reverse
coatirAtiationsiih apmeniaing saHalloRe coating nethod, the

bl ade, CaThoe B SEpIhefRrel of fhe piidodite [¥5nf ininated on
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pr efs lpsdrlighigbsbBithatadd dedh@nefa6n uBsd MhieROnBREEAY; or the
foll owed by drying the forned coating |ayer and

healdsay light alisomptioncatd heatl copyersion éayernformsd avhere Inecessary.
i referall e that the reversible heat sensitive
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radiation. Then, the resin sheet [ayer or t

pr oAkeirativelBy pfinks rhay BrAGEnED ont BBe NMAXAT $hBbe 1HRM or the
sensitive col or devel oping | ayer conprising the agent

f orpotestave| laght afbegotlpt resinasikehdayerc onvhe sprotediisedlayer are
wher e necessary or the  |aser |ight absorption and

hedPrR8fv el ithis rasperit fisrimuertands thatethes paings argfermed at a

resin..she | ayer or the protectj,ve |ayer .may. he .

{ or oA et ol e Bofitn iy tiF TP ARG EiHIRE ith laser
sengdyti ve col or devel oping layer or the Iaser |ight
absorpti on and heat conversion |ayer in advance.

Al t er natHoy eh¥ refil dHest TBY%r @ df HePdt v N8y 4L 8l Iﬁaﬁe‘}tﬁaﬁtwhich

| ayer or the protective |ayer after the resin shee

| ayemobeadihedentodyedthiyvikedtaypduatethd asedddsed lighithissised. Any

case,. it is inportant that the prints are forned at a
desired resin material can be used when the requirements for the
transmittance of the used laser light of 55% or greater and for the
transmittance of visible light of 55% or greater are satisfied. It is
preferable that the thickness of the resin sheet layer and the protective
layer is 0.01 to 35 mm. When the thickness is smaller than 0.01 mm,
there is the possibility that the function of protection against impact is
insufficient. When the thickness exceeds 35 mm, visibility decreases due
to the decrease in the transmittance of light. The efficiency in the
recording and the erasing with laser light also decrease, and there is the

possibility that the time required for rewriting increases. It is not

preferable that the output of the laser is increased since destruction of the
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portion different fromthe portion for the rewitable
printing wwth laser |I|ight. For the resin sheet |ayer
and the protective layer, a material which is not

easi |y destroyed by heating due to the used | aser
light is used. Any desired resin material can be used
when the requirenents for the transmttance of the
used | aser |ight of 55% or greater and for the

t r agu¥face efidwe rebin/inayihke plaght of 55% or greater ar e

satisfie It preferable that the thicknes
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sheet | aygs @pcthhe vHEHte?q}dlMin f‘é’c%i'dllﬂ Vﬁeﬁﬂﬁn of the present
property of absorbing ultraviolet I'ight, the decrease

I n inventienshhybeodbtalnwddesheldihg tiee ﬁ@@ﬁlmgsnédmm &dmprising at
coloring agent as the dye precursor and the agent for

| aslerst ithat mepysr fori rwratide heisible omfermsation duethe non-contact
ultraviole t such_as the sunl.ight

sup‘ﬁ?@%’éﬁ{’(}ﬂ% eficleseribest abewe Akthums ag%ﬂ%e sirupfgrady the
ORI 2 o S A o
g e S B 1 v
medirUim € ditiBn adtached to the surface of another structure ie., as a
laminate comprising the structure with a built-in recording medium.

Figure 1 shows a diagram exhibiting an image of an example of the
construction of the laminate comprising the structure with a built-in
recording medium of the present invention.

In the construction shown in Figure 1, a structure with a built-in
recording medium 30 comprises a recording medium 15 comprising a
means for rewriting visible information in the non-contact manner at the
inside of a structure formed of a resin material 25. The structure 30 is
bonded to the surface of another structure 40. In the recording medium

15, a reversible heat sensitive color developing layer 2, a laser light

absorption and heat conversion layer 3 and a resin sheet layer 4 are
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| east the means for rewiting visible information in
the non-contact nmanner obtained as descri bed above at
the inside of the structure by the nethod described
above. The structure with a built-in recording nmedi um
may be used for rewiting information in the
non-contact manner by itself or in the condition

attached to the surface of another structure, i.e., as
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the recording nmedi um 15 may have an 1Ctag on

f ache @bntdoattppaiderl opposite to the face having the

reversi bl e heat

In the structure with a built-in recording medium and the laminate

comprising the structure with a built-in recording medium of the present
invention, it is preferable that the distance between the recording medium
and the source of laser light is 1 ¢m to 100 cm although the distance is
different depending on the output power for the irradiation. It is
preferable from the standpoint of image formation that the diameter of
the beam of laser light is concentrated to about 1 to 300 pm at the surface
of the recording medium. As for the scanning speed, a greater speed is
more advantageous due to a smaller recording time. It is preferable that

the scanning speed is 0.5 m/second or greater and more preferably 3

m/second or greater. “As for the output power of the laser, 50 mW or

25



sensitive col or developing layer 2 via an adhesive

| ayer as descri bed bel ow. Wen the recordi ng nedi um

15 has an IC tag as descri bed above, the recording

and/or the erasing of invisible information inan IC

chip using a reader/witer and the recording and/or

the erasing of visible information wth laser |ight

can be conducted sinmultaneously during transportation
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power of the laser, 50 mMWor 25 greater is

sufdonprésihg the stsicpumecwithad byilpie redoalting mnedium of the present
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i s 1ageRiiooare elemedodomtheareisegefterarthoe objecti sl g the
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theylewitg GReTest,, tHN&Rhbd drheadans Ridh %liétéﬁf’ak tlth%g{nethod of

density of image is decreased or the color is
Thelezodhg agthhwyrinealkaline etaesk caal beusal.i vel y or
simul taneously with the scanning with |aser |ight.

For the reuse of the structure and the laminate comprising the
structure after a use, it is necessary that the information in the recording
medium at the inside be rewritten with a novel information. In this case,
the recording medium at the inside of the structure is heated in the first
step. For the heating, a temperature in the range of about 50 to 180°C
and preferably 70 to 150°C is advantageous. The temperature may be
varied depending on the type of the reversible color developing agent and
the accelerator for erasing of color in the reversible heat sensitive color
developing layer. As the method for the heating, the method of bringing

into contact with a heated roll, the method of blowing the heated air and

the method of slowly decreasing the elevated temperature of the recording
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The structure with a built-in recording nmedium and the

| am nate conprising the structure with a built-in
recordi ng medi um of the present invention are cleaned

for the reuse after the object such as the

transportation of an article has been achi eved, where
necessary. As the nethod for the cleaning, the nethod

of renpving foreign substances by blowing the air, . )
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heaid dicribb®bslRN0od of bringing into contact with a
heated roll, the nmethod of blow ng the heated air and

t he net bdterofthe|l mfbymadtion eixsiergsdédheaseldegatibel above, a novel
tenperature of the recording _26 nmedium by increasing

t hdnfqrmatipn ishrecordaduby thowetypdof ithei nan-eomtagt: type described
| aser i . After the heating,, the recordjing medi um
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other  trhaghe! PRosAP! i, BRY rBGratrRN dhA%he! Bfasing can be
effect of the slow cooling can be exhibited by

contpedted NgOOM ¢inhégrer @redtent | Whear tHehstriiettipe raaidutle bfminate
heating. In the present invention, heating with |aser
| | ghmprising sthes gfrugbine have hbeen used the prescribed times, the

structure and the laminate comprising the structure can be transferred to
the step of recycling without separating into components, whgre necessary.
In this case, it is preferable that the materials of the support or the resin
sheet and the materials of the structure or the laminate comprising the
structure are the same or compatible with each other. When the
recording medium has an IC chip or a circuit as described below, it is
preferable that the recording medium is removed before the recycling. In
this case, it is preferable that the structure with a built-in recording
- medium of the present invention is used in the condition attached to the

surface of an other structure, i.e., as the laminate comprising the
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means for heating the recording nmedi umthrough the
structure for erasing as described below. After the
information is erased as descri bed above, a novel
information is recorded by the nethod of the

non-contact type described above. The structure or

the lam nate conprising the structure can be used
repeatedly by repeating the steps described above. In
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recording nediumof the present invention is used
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deafseds®s th&imawrial of the support of the recording medium and the

material of the structure.

In the present invention, it is preferable that near infrared laser
beam having a wavelength in the range of 700 to 1,500 nm is used as laser
light (laser beam). A wavelength shorter than 700 nm is not preferable
since visibility and readability of marks read by optical reflection decrease.
When the wavelength is longer than 1,500 nm, the surface of the structure
and the protective layer is graduelly destroyed due to the great effect of
heat, and durability in the repeated vrecording and erasing tends to
decrease. In the present invention, the above problems can be overcome
by the irradiation of the structure and the protective layer having the

specific optical property with laser light having the specific wavelength.
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conventional heat sensitive color devel opi ng agents
devel op color by heating and cause contam nati on of

the recycl ed products, recycling of a conbination of

a medium | abel and an adherend is considered to be

I mpossible. In contrast, the reversible heat sensitive

col or devel oping agent used in the present invention

| oses the col or by being cooled slowy and does not )
devel op &61de made v reeqying iy the apresrnti inwention, the recording
conveniianal .heat sensi.tive .col or devel opi ents. .
ThePas: dn FHRECH o o e Fro BHERRE 4 CoBUmMRRS| Afiven without
C o . . o . .

o AEAGRGAR M bR HELPHEREER kel BAF (R0 £ b Uoanning
r ec fith NefBight! MhaskladtiehtidiBéRsdelatdn df18seit1ighat 1@ when the
In the present invention, it is preferable that near

i nf leuedofl laser bempawhidy wogld beafoeiredgwhen nasdrelightgeuld be
of 700 to 1,500 nmis used as_laser [light (Iaser )
beadftivateddwerssiliations (the rertuah daser dpaph mevesort a substantially
preferable since visibility and readability of marks

r eaﬁorb%a%?)fﬁeé’gi lsrpéfffeéé ®on decrease. Wen the

wavel enghl 43 LORG&] rf%x? 292{1%1\1/1%0 F AMe ol g%%g% lei)?Ofthé Nftesent

structure and the p ayer 1s gr

desivenedndtiee heatihe wafletlse® llighé lor the Hagfihg wAHH the heated air
durability in the repeated recordi ng and erasing tends

t o calecheased. | NThhempaasefdr iheacimgi o, ndtheaatiovlarly limited.
probl ens can be overcone by the irradiation of the

st r readiagioanwithineagripfrazed Jaser hasing avwayelemgth of 700 to 1,500
speci fic ag%i al property with laser Iight having the
speltPF s PT %W ngth. 28 As the node of recording in

the presgal, @é’rﬁgééso On Eﬂées{rﬁ?}ﬁ{rgl lﬂg thgr%%?ﬁ'ig éMHsﬁﬁrgd, it is
scanning mrror I's continuously dri‘ven wthout"

act p\Fdiiable £her TRE I HaBthBsdiry! A2 Edffikiedl lerafitle! PPRVided by
are drawn by scanning wth laser -light under

actirvadiation ofithslaséd dichothodudlnsks shifabé ofrthy sthedtuider the

- | ocus of | aser beam whi ch woul d be forned when | aser

| i ghotegsivedlaseer. When the width of scanning line is 1.4 mm (the

distance of irradiation: 235 mm), the erasing can be conducted by

irradiation with laser light at an output power of 1 to 30 W and preferably

8 to 156 W. The scanning speed is 50 to 5,000 mm/second and preferably

300 to 1,000 mm/second. However, the scanning speed is not limited to

the value described above and may be varied depending on the output
power.

When the recording of an image is conducted after the previous

image has been erased in the method for rewriting in the present

invention, the recording is conducted by the same method as that in the

first recording. In this case, the rewriting can be achieved by irradiation



activated by-oscillation (the virtual |aser bean

noves at a substantially constant speed, is

preferable. As the nmethod for erasing of a recorded

i mage in the present invention, the heating with

| aser light or the heating wth the heated air can be

used. The neans for heating is not particularly

I|n1ted Irradiation with near infrared | aser having
wiiEh dasgr rbeam ‘H}éelt the nggrontaet icanditioneldheugh W recording

i s”au%%?%?la%? oA iththt HRSAR T HceeBeirg 1 or of (1 cient |
erasing kg g Q %8911:9 bink "tha%ledy ‘fﬁé(ﬁ 258w litR M IC tag
PRRE i (othaBeing (H8lelnatl Whodtpi?

t hr ough ace structu

pr o{@edpridng ANEIC chpesind Aa Midhha Qﬁcﬁﬁﬁmuﬁgoéém&l itBe face of
1.4 mm (the distance of irradiation: 235 nm,

er athegupmmt bppasitedtocthedfaloy hamgatheataverslb]etllmaltamﬂmnve color
light at an output power of 1 to 30 Wand preferably
8 t éeﬂeéowgﬁméers@ahbﬁ ﬁgcogé@@dmeéum ysgd 5 preseRlc bygntion

d bl 000 mm d. Ho th
zgaﬂﬂlﬁﬁ% b%edl tg‘ﬁrfo ojlo¥iE tosefgg val u\ge\(;g;cri bgd
above a{;@ ge AV 1d Qsﬂ%p%@dbﬁﬁﬂ@ndfﬁﬁngﬂwuin the IC tag

power . recor of an, I's conduct

af t @m dﬁﬁﬁn@rﬁ\/ﬂe@éﬁlmg riﬁg&ldi‘ﬁlsué@&eﬁl @H@%ﬁ@sélﬁ {i@ntion can be
nmet hod for rewiting in the present invention, the

r ecomdiuetpdi wvitdohakert Bghby The dstaacerdrdmdtias lddeatheéad within
the first recording. In this case, the rewiting can
be Whkheveserdingi apa derasing of 2dsihle Anfoxmatiopeismpeasible in the

N L O N A

2S00 40 48R RS, LY o o

di SRREEBlcOhibARafidE ewﬁﬂnn which recording and erasing of invisible

information is possible in recording and erasing of invisible information.

Therefore, an efficient reader/writer which can achieve erasing and

recbrding of informations in the above IC tag in the non-contact manner

by a single apparatus can be obtained by mounting a laser head for

recording and erasing of visible information and the component for

i'ecording and erasing of invisible information in a same apparatus at
positions different from each other.

In accordance with the present invention, the structure comprising

at the inside thereof the recording medium which comprises the means for

recording and erasing invisible information in the non-contact manner

and the means for recording and erasing visible information in the

non-contact manner and enables to record visible information with laser

30



the support opposite to the face having the reversible

heat sensitive color developing layer in the

recordi ng mediumused in the present invention wll

be described in the follow ng. Recording and erasing

of visible information in the ICtag conprising a

recordi ng nediumused in the present invention can be
conducted with laser light. The distance fromthe

| asdighkeam baiprevidedwhi ch recor di ng and erasi ng of

vi si bl e %{Pft&r mat i an .S possi.ble in. the recordial% and P
erasi ng e TR Eahle JtecRiding TEGusR wmpLising means 1or
di f L.e8.8fne ¥Ad %?%giﬁg %ﬁgﬁlgﬁﬁﬁ?ﬂﬁﬁoﬁr%}m 9h($ HRA0GEE recording
for recording and efasing o Invisible rntornmation

Wi t B8 oMbkitle vieibds 6hhdemaridn QleasibPed @bolé)Vingisile information of
information is possible in recording and erasing of

i nvabow sverdldhoasaghcharhbieretan be racordbl iiaitheiC tag while the
reader/writer which can_achieve erasing and recording

of RHPYRkEL visikle; informatimmowhiohcean je iracarded ap abewntexeral ten

{ ngl t b btained by . ..
rouhig ke | abhPUeE AR ol SR BramoPRepRY i difforont
R YuTTThy WU R TG Ront Ol ARHORAL it the

apppfeabHs irttenti00s thé edisiduid #melht bf AeLaBaH RifG@hatidd can be
accordance with the present invention, the structure

conyrchsledgas e visbhle msfocmatiney med other detailedinformadononn be
whi ch conprises the _neans for_ recordi n}g and erasing

i nviesprsled anthe davisdde iipformatioan- dbmsathe daniagrcomprasing the
the _neans for . recordi ng an asing.,visible .. ..

| TSR TP AR vl et ol 8 kb it oh infoematign in a
rec b S j tion wth [aser 30 light can be
pros\clhlc'l. éﬁ%élcﬁhﬁ]éeﬂgog\i/\%&lﬁf abl e recording medi um

conpri siTke tife tABaBsmpHbing’ GC 96 BhgaRhle B0LAS AMibits excellent

invisible informati on and the neans for recording
impact resistance and can be rewritten repeatedly without destruction of
the IC chip or the antenna circuit or destruction of the surface with laser
light.

A reader/writer for the IC tag comprising a recording medium in
which information can be erased and written in the non-contact manner
by a single apparatus using both of the means for recording and erasing
invisible information and the means for recording and erasing visible
information in the IC tag comprising a recording medium and a system
using the IC tag comprising a recording medium described above which is
applied to the control of distribution of articles, can be provided. Since

recording and erasing of data in the non-contact manner using the means

for recording and erasing invisible information and the means for
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and erasing visible informati on descri bed above,

invisible informati on of about several thousand
characters can be recorded in the IC tag while the

amount of visible informati on which can be recorded is
about several ten characters although the anount of
visible information is different depending on the

size of the tag. Therefore, in accordance with the

pr esenerdingearst waﬁmg Welhhé i formmastion ave possihlec be gystem having

i nformati on can corded as th Vi Si
i nf avwéwsﬁ stefsp 6?‘??6 AR P’é”&l% btwrea}#ede

recor dedpasyk IBS% ﬁ&nb 1|s1bn|§(?% Irgco%ﬂ%tﬂlgﬁ lfﬁ%ng&htl}egneans for

tag con‘pr|S| ng |um

gr e?écoﬁﬁﬁgrﬁn@érdsﬁ{é’M@h’b%‘lﬂfﬂrrﬁaumﬂd ﬁiezﬁeﬁﬁé‘ fO€recording
provided. The I C tag conprising a recordi ng nmedi um

exhahd esastixg elsildatinformpéioh inaghish anfoematidns asn be recorded and
rewitten repeatedly w thout destruction of the IC

chi grased tithdhe moem@at@qtrmannelo and ase Id&SIlOIS@ﬁh opfthetgurface of the

surface Wlt ? light. A reader/witer for_the |C

t agS BBt s ﬂl‘*?g the COPHIHP RETRSATGIRE TR Will be referred to
wnf&rg@? bgccgl%%gﬂ and witten in the

non-con glngle appar atus usi ng both

of the nRaps fn@ﬁnﬁ ?&We@bﬂﬁn@'&gdeerrﬁﬁhggnvismlé $hBkRation in the
i nformati on and the neans for recording and erasing

vi SRBRICitag,cd iRdainerrohstituted Math ag IOeipicdhngntionally used for
recordi ng nmedium and a system using the I1C tag

c ord§r tagsragdaan entmmartgrqu;med@sld:mtbe dCaba ealwbe aised.s
applled o the cogtr of distr.ibution_of art%cl es,
can be grgurese ang;thshow sehematiagechinnal views gt examples of the

%ﬁf; n cogt cl menner u5|ngn;he means for

rec ﬂg FIE gﬁlﬁ’gp]i ﬁ% TBPEPHf or mati on and the

means fqp Fidhed 8CRF S RIVENE @Jgafﬂangl 818 heat sensitive color

i nformati on are possi bl e, the system having autonated

st evelpinigloedi2ng fantdeoasinifadebfiaGappbe Privad@dchor coat
layer 5 which is formed where desired. A laser light absorption and heat
conversion layer 3, a (pressure sensitive) adhesive layer 6 and a resin
sheet layer 4 are formed on the reversible heat sensitive color developing
layer 2 where desired, and a recording medium 15 having a means for
rewriting visible information in the non-contact manner is formed. On
the other face of the support 1, an antenna circuit 8 and an IC chip 9
connected to the antenna circuit 8 are disposed via an adhesive layer 7,
and an IC tag which is the means for recording and erasing invisible
information is formed. The numeral 10 means an insulating ink, the

numeral 11 means an adhesive for mounting the IC chip 9, and the

numeral 14 means an electrically conductive paste formed on the
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The 1 C tag conprising a recordi ng nedi um conprises the
means for recording and erasing invisible information
and the neans for recording and erasing visible
information in which informati ons can be recorded and
erased in the non-contact manner and are di sposed on
the surface of the support. The IC tag conprising a
recording mediumw Il be referred to as an RW-IC

t aginsydatang B¥al |y. As the neans for recording and

e SRS W NERSC Tt D, Sl gl
oy RPY 00 AR CTORPY SiloBERIER St B

sechiial2 yeCveRld RHAMPhESsAte biRitivOMdhésiv@thyes 89 HaVing a
the present invention. In Figure 2, in an RWM-1C tag
20areleasessheetil®l e heat sensitive color devel oping

layer 2 is forned on one face of _a support 1 via an
anchor cbag methpdrfos pyeidunings theo RWE Iehéne upedi iedhe gresent

| aser |j.ght .ahsorpti.on,and hgat .conversion layer 3, a
(pr’é’ggﬁhgn%ﬂ&et %8‘518%‘31%&?/%%03@%? 6 and a resin

sheet | 4 r - . j e
sensitiS%FQ%ﬁ%&#E%Jgﬂ%%%ﬁggn#g$g%ﬁ§qagtgg é@gﬁigg?ﬁ%ﬁéﬁthe
a ragodt NovideeHd BHASI PR TARG @ dFRB S TOr chipeWMcbhhéded to the
visible information in the non-contact nanner is

f oramd@nn@eircuite8 i meunfatt foint the meppofdr ¥ecomhing and erasing

antenna circuit 8 and_an JC:ghiﬁgg connected to the
antiawifableiipformat®nggscdesiceibed ég the follswinghesi ve | ayer

0 asma kil & b7 Sieiiedhy fon e ek Sheh SR by Al or an
10 i ' i t .

Ao SRR TR PR 0'pe e PP bt TSR0 8 hahesive
14 1gpang. am %@%&ﬁ,;@tﬂﬂl SRR PGl 6ctPRENE chREARS VO etal such

the 32 insulating ink.

as a thin film of copper and a thin film of aluminum may be formed
directly without an adhesive layer on the support 1 by the vapor
deposition or by the metal spraying although the adhesive layer 7 is
formed in Figures 2 and 3. Then, an antenna pattern is formed by the
etching method using the lithography. As another method, the antenna
pattern may be formed by coating the support 1 with an electrically
conductive paste by the silk screen printing method or the like. The
electrically conductive paste contains metal particles such as silver
powder, a resin for adhesion, a plasticizer and a solvent.

After the antenna pattern is formed as described above, the

antenna circuit 8 is formed using an insulating ink 10 and an electrically

conductive paste 14, and the IC chip 9 is mounted using an adhesive 11.
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In Figure 3, an RWM-1C tag 20b has a structure such

that the antenna circuit 8 and the IC Chip 9

connected to the antenna circuit 8 in Figure 2 are
covered with a pressure sensitive adhesive |ayer 12

having a release sheet 13. The nethod for producing

the RWM-1C tag used in the present invention will be
described in the following. In the first step, the o
ant enna &1 theicasegof ther exampleoshasvie in Fégunsf 2, the antenna circuit

rt. 1. vi th d i I 7 d the I C chi 9 )
conRBtaingd a8 desasibed ahoxe is pped T the; case 8 Hheseramuble shewn in
confBEH e teif e Beice st |
| BT, AL AhEERRGPS HofhaR e B 5 lofupport 1 via the

an gHBEdivé CRlek Y7 £RNEREIERIPB Rnstteh tBShe SRORS cirBiit 8 are
or an alumnumfoil is attached to one face of the

suppavered with 4 peesadhe sendtive aydhesite layet Hi2shatiag, the release
thin filmof an electrically conductive netal such as
a t Bheptf13.mIsf Figuppdr thedressure reenpitiveotdhesive layar pmyp single

cuplBFE. 1A SRS GESEETOYF ARDEYT HePe BRunE Pressure
Sprayik ; i\ r 7 in__
2P AL L0 SO Kol BVt ot LA Hopovon

t hefap@iccAU g plmsua%e%inra? dlfeubdd. hography. As anot her
net hod, the antenna pattern nmay be formed by coating

t he suppbBhdn,lthei ideorting lreeditint daving ¢ché diueinsvior peséreing and
by the silk screen printing method or the Iike. The

el eenasingvisjble gnioyoration gessribed oahare rareniatedrasrhondedso the
such.as silv owder, a resin for adhesion, a.

pl L 50 AEPBET, Lt 8 ApreTsurn st ER A Teciaer (such
I'S %so LTRSAE. 85E #rgsesﬁr %%\ﬂgi’ti\;ehgda%%ee EQ eﬁ? hGUide %ecording
is Tormed usihg an Thsufating in an _

el egblifa! 1% _Wcﬁﬂev emant ef&Aér??@%iﬁgeah@ %Msﬁng visible

I's nounted using an adhesive 11.
information in the non-contact manner is formed.

In the final step, the obtained recording medium is cut into the
prescribed shape, and the desired RWT-IC tag is obtained.

_ In the cutting, the release sheet 13 may have a size greater than
the size of the RWT-IC tag as shown in Figure 3 or the same size as the
size of the RWT-IC tag.

The shape of the RWT-IC tag used in the present invention is not
particularly limited. Examples of the shape include a label shape, a card
shape, a coin shape and a stick shape. In general, the label shape (a
rectangular shape) is used. In the case of the label shape, the size is, in

general, about 5 to 100 mmx5 to 100 mm, and the thickness is about 100

to 1,000 pm (excluding the release sheet).
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In the case of the exanple shown in Figure 2, the

antenna circuit obtained as described above is used.

In the case of the exanple shown in Figure 3, the

antenna circuit 8 fornmed on one face of the support 1

via the adhesive layer 7 and.the 1 C chip 9 connected

to the antenna circuit 8 are covered with a pressure
sensitive adhesive |ayer 12 having the rel ease_ sheet )
13. In FrBemW3-1G fee phews dn &igares 2 tandethedRBEE 1@ trgyphpwn in
Is &.singLe ,layer. A douhle sided essure sensitive

o SR BBl gr s el fe SR Hvh dindk Boeueed as the
| ay . Q] S f ! ; . .

non saname Beloih AUR] «SpBUE RS pUHE Hoding edium of
Thehe preseht odfetition. MWhdTHERY RWTHIE t48a08 f18¢ed at the inside
recording and erasing visible information descri bed

abovt the estiwtery dotmedafdedesin tiwerial ver tHearecorflinghenedium
support 1 via a (pressure sensitive) adhesive | ayer o
( subtPHsing theumieans fereseqording and searing iipeside aafopmation in

t or CorBPfiong it 1B aliefigs VoL, BRUIRRL UFthk (8Tt e in. the
7 g, f . ' | .
bt AR Bbialt BN, e h8idfihe bibdidf 15 PRled Tk difhor such

shagleat thedrelvBsibIRShd £ keR¥EiveCedli dbvelopingi 1896k of thd B&ording
cutting, the release sheet 13 may have a size greater

t hamedithe fatesaheffatene tREBtIuCtwegremlistedwith daderdighe. 3
or the sane size as the_ size of the RWM-IC tag. The

shape ofIn; Hee Rare | they RWEJG fag rrhopredenfieung éht & arvessure
| mcTRATE PabEsivE Hadet i fodped ooniue Tace CbitHe dtaeBaRal the
" echisitior 48 o8 ABR Bieiad 3P chP BhuGUAE Rl e fixed pasily by
shaRgnoviRet18d Fdehse sHedt. general, about 5 to 100 mMmx5

to 100 mm and the thickness is about 100 to 1,000 m

(excl udiThe plresentliweagionhalsd Jprovides a method for recording in the
non-contact manner which comprises rewriting visible information in the
structure comprising the recording medium (the recording medium
comprising a means for rewriting visible information in the non-contact
manner) at the inside thereof of the present invention described above
with laser light applied through the surface of the structure or in the
structure having the recording medium at inside thereof in the laminate
comprising the structure comprising a recording medium at inside thereof
of the present invention described above with laser light applied through
the surface of the structure; and a method for recording in the non-contact

manner which comprises recording and/or erasing invisible information in

an IC chip using a reader/writer and recording and/or erasing visible

35



34 The RW-1C tag shown in Figure 2 and the RWM-1C tag
shown in Figure 3 which are prepared as descri bed
above can be used as the recording mediumin the
structurewith a built-in recording nedium of the
present invention. Wien these RWM-1C tags are placed
at the insi de of the structure fornmed of a resin

mat er as the recording nmedium conprising the neans

forl é@@wﬁg‘ﬁf@hd%@ré@hﬁ@pph@d shxqughi the supface simplganeously in

nation h t or revvrtln Vi si bl e
ot CPR PP Antict dng nﬁﬁﬁﬂ%{%ﬁpw@ﬂh@? oF i Striigrecomgprising
med r
TNk PhAE Sl (RS SR, LR BAE S HLns o
WEdh‘éWl'lﬁﬁfgeﬁsM@ 1ﬁf@ﬁxﬁaﬁﬁnt1ﬂ33h§t1{di§édﬁt§ct| maadéahed aV‘in"eQns for
laser light. In the case of the RM-I1C tag shown in
Fi guew®r@inga apdesmsing ineisshlei irdoadatien) at| mgale ithereof of the
formed on the face of the IC tag, and the position of
t hePFRR§DAL inve@tionsdgecrdied; rboger et the lamingle feoppising the
easi | renDV|n t he rgel ease,.shee res
i nv |€"ﬁ a“l"?d’rb% PdEs° ﬂ%tnﬁ‘?ﬂ}uf’:'of‘IE Fé%@‘? El?‘ﬂ'ﬁof ‘2([ttbfefef”"eselyc
NON;GRARGdTBRPES allieCh conprises rewiting visible

information In tﬁa structure conprising the recording

medi um (Bheusi@eokkd Neetmdk UBRsceibRl bbbV Ehe"RBAEof Uystem of
rewiting visible information in the non-contact
mandstiibation fvf artisledéntwbichodrasing hnd peasdig arw antontatically
descri bed above wth laser [|ight a;t))pl i ed through the
sur$ondactd 1hdhe pppcpntast granpen ¢an betconstruetedhaln pgrticular,

conpt eﬁfr{ggttbte rg%'}lﬁe%%@%%fm BWETE taecurnde a'@é"lﬁe gﬁﬁlfﬁ‘)f for
ZL o‘%?e%%v.ﬁﬁﬁ %é'gﬂlfm[on (ﬁ' atrﬁgl g%x%ﬁﬁ éﬂ ¥%c%£'¢#.121§ cgﬁr aCé)él a f:ted in

t heghet iditEoHt8et ﬂﬁ@n@r {IE %%tﬁ‘?ff thé %E’a‘ill'srigr i&ofcﬂﬁ% and erasing
non- cont act manner conpri ses recor di ng an [ or

er asiviggblenwifeyinid téoxi m‘ ’dtenBW’DﬂiCI tag and the means for recording and

erasing visible information and, therefore, the structure comprising an
RWT-IC tag at the inside thereof can be advantageously used for
construction of the control system of distribution of articles.

The structure with a built-in recording medium and the laminate

comprising the structure with a built-in recording medium of the present
invention exhibifc the following effects.
(1) Functions of increasing- durability of the recording medium to laser
light, preventing attachment of dirt to the surface of the recording
medium and protecting the recording medium from outside impact can be
effectively exhibited.

(2) The recording surface of the recording medium has no damages due
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an 1 C chip using a reader/witer and recordi ng and/ or
erasing visible 35 information with [aser |ight

applied through the surface simultaneously in the
non-contact manner during transportation of the

structure conprising the recording nedium(the

recordi ng nmedi um conprising a neans for rewiting

visible information in the non-contact manner and a o

. neab® heat destauetion syemrafterr repented racordibgeand erasing of visible

| v BHETBAGRS Chd BEIPRBb IS, SEH8 reRTeAUris BAgp itoRle The
t hemc?%é {n[ ﬁﬁ%e&'sdf%uge ?ctﬂgqj (ﬁ’dﬂ?% 'nydéﬁaﬁrtn chsr Qsees the

t hereo e present 1 nvention descri

usi Aghoul® oNBisPestd e tsid18a%hdaRei8st dfite PRALKE %maé h@éﬂ

of distribution of articles in which erasing and

r ec(d) di Sigcarse spedificrahhtwaidlyis awddastthd matdrid of the structure
non-contact manner can be constructed. In particular,

by fesmed efha zesiy mamélaémﬁr thg mgcoadmgv\meld@lma@ placehat the
inside.th f ontr of distribut

o ecite SR ahiDhy of il Cae pdesating V&%hga%qrelegl}tnmbﬂlty of
t hevigﬁﬁe 9191%;‘%3 10%&2{@&%3}3 lbar %odteg% ?% reader are
recording and erasing | nvisrble 1'nforme | e
RWihdtCadcaghsadd t he nmeans for recording and er asi ng
visible informati on and, therefore, the structure

conf@ i When e stRUdtur€ aingliga dmidate (whds 4 bait@ddery dnddlivered,

advant ageously used for construction of the contro
sysftb@mnﬁraap@,tqf idsliveoh ipremarkalile facilftated tvines the opgrabion of

i.lt-in recordi u nd the. | am
rfgﬁl}vgm §apnke é’ﬂﬁ’g’f“ﬁnﬁe Wi o, Vi P@smongdue to the
S e exhi b|t .he fol
eyl ARG Mk SRR ]S4 e i
r eq{lﬁﬂhﬁ@vﬁﬁ&‘l‘ BoR AN ABSE can! b rbtxtréﬁﬁéiye@édr&gsed by the control
attachnment of dirt to the surface of the recording
e diystemandtilpriog etbei stguéthee reithr £libuglt ik diedspding thedium or the

out si de inpact can be
laminate comprising the structure with a built-in recording medium.

(5) Due to the use of the RWT-IC tag comprising the means for recording
and erasing invisible information and the means for rewriting visible
information in the non-contact manner in combination with the function
described in (1), automation can be achieved in all of the production fields
such as steps of FA, inventory control and delivery and the distribution

fields after the delivery, and great industrial advantages can be achieved.

EXAMPLES
The present invention will be described more specifically with

reference to examples in the following. However, the present invention is
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effectively exhibited. (2) The recording surface of
the recordi ng nedi um has no damages due 36 to heat
destruction even after repeated recordi ng and erasing
of visible information, and reuse of 1,000 tines or
greater is made possible. The increase in the nunber
of reuse of the recordi ng nedi um decreases the anount
of disposed materials_and the cost of use per the

S| ngp%ﬁ-@s'@!iteé}lesm@@l%ﬁ-specifi c material is used as

mmt er ol T vBHE RS, TREETNP Bop g R Eh gbtained in
| LLiLL Yo .Of - asi AR
g 6 R mRh el tocle AR IDATAL AR AR blfowine.

r eadRphithed ¥f RboRBhg (PERENBY> @ bar code reader are not
decreased. (4) When the structure and a | am nate (such

as a contsingea JFA¥b datdrvishe dvaveldnztbp@06d nom bhianufactured by

del i vg\&/ i.s remarkably facilitat ed”ii nce the operation
of SH&X lamjtedaithe drade pamee dLRi YW hagdheipseramarker used for

AR SRR L
human V"Péﬂi?';:h LB gD bRe E"t%rﬁ"ﬁé%nge& "t&l%ﬁﬁé’sg of 0.3

by the co 0 systemutiTl1zing the structtre wt

bui jnfm | dhd @C8IAI HY am@dbMNMs@iareN@erd 38kd1ALE GRIEY tisd Fallowing
the structure with a built-in recording nmedium (5)
Duecdnditidres: the diftahéeoRfadiativbagl&omm i iengutphe ofrdenkaser: 10
for_recording and erasing invisible information and A _.

t heWnreties duby: 180+ tihegseansiipg espepdt dsQRA inom/segondyeswitching

- t i i ti ith the f ti )
odeioen DA R QR o fhe Tl Poi Ablo b4 oy Poig of a
th tion fiel ds.. . - .
CorcHARE 8 SheirbldGR ARIBLERD () e W NETRE Y1 mm;
af tehd thedidedrcéJeYwe sl Uings 82 forbd1dY Bt Jolidl 1idd 0208 Ages

can be achi eved. EXAMPLES
<Method of erasing >
Using the same laser marker as that used for the recording, a
previously recorded image was erased under the following conditions: the
. distancé of irradiation to the medium: 230 mm; the output of the laser: 10
W; the duty: 100%; the scanning speed: 350 mm/second; switching the
laser between ON and OFF at the starting point and the ending point of
the erasing area; the width of scanning: 1.4 mm; and the distancé in
forming a solid line: 0.05 mm. An area greater than the area for the
recording by 5 mm for both of the width and the length was set as the
area for erasing by scanning with laser.

<Test of rewriting>

Recording and erasing by the methods described above were
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The present invention will be described nore

specifically with reference to exanples in the

foll owi ng. However, the present-invention is 37 not
limted to the exanples. The eval uations of the

rewitable recording nmediumobtained in each of the
Exanpl es are made by the nethods described in the
follow ng, <Method of recordin % rinting)> Using a
FAYBeReades Qttrme%\mreﬁeﬁgﬁlmesma% ﬁ? DregsTifeaet (hedabgence of

SU Imted; the t . o LP-V1Q" t I .
ar RETEHRAE fofy Ohr - Pikies e PP Rdernd; sxdiahf) Tsvional
congdyshegeiod€en characters in the al phabet, Ato J,

having a thickness of 0.3 mmand a size of a 1 cm

squalMeethed ef évdasties ofadedortib®ithagéow ng conditions:
the distance of irradiation: 180 nm the output of the

| aser: 18ftex\the mecatding wag0%peated = pagncribgd spaeber of times in
1,0%g mr.second; switchin bet ween ON_and OFF at the

st aPEARgesonnd Comparptive r]?g‘%’él?]ﬁﬁ’ e eondition ak-destrygtanay of the
t he _caqnti nuous oslcillation' eft#] vvi.dt%] f a Iti ne: g.l .

rm SORRGF Pha GRS e paeibsd By ndeval Pegiratio o Lyiysiog an
li ngat: . t i LS| I R,
lasg@“ﬁ%?&gg“%g&?ﬁ§?9%gg%u &?§?ﬁ§°?€%%?ﬂ?ﬁb%&§§ @ recorded

pr eshardstey 6£ahe delhhiabBg A Wass esaahthedNdeFort BRe evaluation of
followi ng conditions: the distance of irradiation to

t hevisihdlitym the 3 sibalityt b aoxecpritedothdtacter agas evalatenl after the
the duty: 100% the scanning speed: 350 mmi second,;

SW IE%HJF%QgW?@ repeafefl 10Hmeen ON and OFF at the

S el L O PSRRI S be ool 0
R Chr 09, 308 BB et gh e
the width and theghgnrghdl Wwas set as the
fair: The character could be recognized and read.
poor: The character could not be read.
<Transmittance of laser light and transmittance of visible light>
The transmittance of laser light having a wavelength of 1,064 nm
~ and the transmittance of visible light having a wavelength of 550 nm
through the portion between the face irradiated with laser light and a
recording medium were measured using a specfrophotometer
“UV-3100PC” manufactured by SHIMADZU CORPORATION.
<Test of impact resistance>
The impact test of the surface of a structure (the face of the
recording medium) was conducted by the method of Japanese Industrial

Standard K 5600-5-3 using a Du Pont impact tester under the following
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area for erasing by scanning with | aser. <Test of
rewiting> Recording and erasing by the nethods

descri bed above were 38 repeated O tines or 500
times, and the presence or the absence of destruction
of the surface was exam ned and eval uated by vi sua
observation. <Method of evaluation of a recorded

i mage> After the recording was repeated a prescribed
nunBexditipns thedoads 9.8Narthe deightt1Comp sharcoreefBrgapt: 42,7 mm;

e ph bt Bhatt A5 G SO Sl AP RACT 1B) By in he
| ] ~cul t he. ti f

e Bk Ske Hhd'“BE BBy ot Puf R bl o B gl grer ehe

was iRyt ta8dwefedbxdrli@egval uation of visibility, the

visibility of a recorded character was eval uated after

t he< Conomuaidagionstest efi€atapct 10 tines. The criterion

for the evaluation was as foll ows: good: The character

was cl eaFhaabildggif|cpmmeewigation ovasserhnisad . atfadistaideeof 10 cm

chagacter coul ¢, be recogni zed and read. or: The .
chafrﬁ@t e ERArAFotMEE UL HSINE Py aWé"ﬁ?elSF aﬁ e 38 [reader/writer

li AL ANS I f wisibke |ight> The

trgﬂ%cr)nrft’ gn(%I: %ghﬁgé%?@frg??’awe% gi![’?\cg a wavel engt h of

1, 06Ac A&ty 8F¥bcbiEnks ansm ttance of visible |ight

havi ng a wavel ength of 550 nm through the portion

bet ween Theoptaed dehsitdiofibqdbritoh bf re@eding @ith dist development
recordi ng nmedi um wer e neasured using a

spevas opasumrbusing a' MUCHIEDH®ptivah dénsitametdr BRD918”.

SHI MADZU PORATI ON.
<Test of cleaning>

Using an automobile washer with a high temperature water using
city water, water heated at 50°C was injected to the surface of a structure
- with a built-in recording medium at an amount of injection of 800
liters/hour, a pressure of injection of 4,900 kPa, an angle of injection of 45°
and a distance of injection of 1 m for 1 minute, and the chénge in the
appearance was examined. In particular, lifting and cleavage at the end
portions of the interface of structure A and structure B were examined.
No change: No lifting or peeling off in the recording medium was
found.

Change: Lifting and peeling off in the recording medium were
visually confirmed.

Preparation Example 1 Preparation of a coating fluid for forming a

reversible heat sensitive color developing layer (Fluid A)
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<Test of inpact resistance> The inpact test of the

surface of a structure (the face of the recording

medi unm) was conducted by the nethod of Japanese

Industrial Standard K 5600-5-3 using a Du Pont i npact
tester under the following 39 conditions: the |oad:

9.8 N, the height: 10 cm the core of inpact: 12.7 mm

the tenperature: 23C, and the humdity: 50% RH. The

change | Pnenbundusdeparin by mags ohé @nlipthyaming Retigeyphenyl)-
co Lcatjon (readi frter t .Lpact .t.est were S
e B LI RPad 50 4 BrtfayielT agbidhe ik | ooy triaryl
of Leat. arg.n ' ceno

Fr o ek Bk TotERa RS T, Bbe SR R0 Ea 1 Tmass of
r eadeiN-Weth@IF N-octidecy38iBAylanfindfpheht! egs byhd\et&aksible color
Inc. <Density of recording> The optical density of a

por developingr ageamtdil 15gpanits bycnhss ofipalgtiyyleeétal wasthe dispersant

measur ed using a MACBETH o&ti cal densitoneter "RD918".
<Te&ndo} 500 panrisnyps>mass od tatrahydentpran as khe selutigg splyent were

hi gh t enper,at ure. wat er, ,usin cit ter., water, heated .
at BYE Rz AR Eiepererd by PUlTPFiZEh apf adispe g conting fluid
'y Bl & e SR LAV SR BRI Il (Dinid ) was
of Ar&df}RekPa, an angle of injection of 45 and a

di stance of injection of 1 mfor 1 mnute, and the

change in the appearance was exam ned. In particular,

lifting and cl eavage at the end portions of the )
i nt Breparetion Example % ePreparation of etqopsing fliddor forming a light

exanj ned,. No change: No |ifting. Qr. ling off in the
s cOPRtoRaa IAgee Sstsaday e (T B | 1

One part by mass of an agent for near infrared light absorption and

heat conversion (a nickel complex-based coloring agent) [manufactured by
TOSCO Co., Ltd.; the trade name: “SDA-5131”], 100 parts by mass of a
binder of the ultraviolet light curing type (a wurethane acrylate)
[manufactured by DAINICHI SEIKA Cdlor & Chemicals Mfg. Co., Ltd.;
the trade name: “PU-5(NS)”] and 3 parts by mass of an inorganic pigment
(silica) [manufactured by NIPPON AEROSIL Co., Ltd.; the trade name:
“AEROSIL R'972”] were dispersed by a disper, and a coating ﬂuid for
forming a light absorption and heat conversion layer (Fluid B) was

prepared.
Example 1

(1) Preparation of a recording medium

A biaxially stretched film of polypropylene having a thickness of 40
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Change: -Lifting and peeling off in the recording
medi um were visually confirnmed. Preparation Exanple 1
Preparation of a coating fluid for formng a

reversi bl e heat sensitive color devel oping |ayer

(Fluid A) 40 One hundred parts by mass of

3-(4-di et hyl am no- 2- et hoxyphenyl ) -

3-(1-ethyl -2-net hyl indol -3-yD-4-azapht hal i de, whi ch

was Han tlmasufactured han Fubamure Ormmisal Coas Lithe thpetrade name:

reg or,,.30 parts, by mass g . . '
a- ( e AU e c‘ﬁ%glé%ﬂu?ﬂ?‘rto‘?f{/? FREF I Driums wap goated with
revessisb . ' : 1. k. r L
o ERCA A0 i HEbIRLOG, R9EMble b 5 YA AR Brining
by #RstBo®@in hRldAGYSY Qi Mt 3Be thRkALd M hHE |5R|a¢@P being dried.
were pulverized and di spersed by a pul verizer and a

di sfite,foaned acatiag laygriwas diried i ah@ven g 60°Cduebshinutes, and

heat sensitive col or deveLoFingelayer (Fluid A) was
pr eparegrsiblee higpht sepsitiveareplos devedepnealaven was dformed. The

conterorreiyel pert ool S thl o7 oo hod conced
conVal Bl bt 30 Mol AR 209 0 fso printing

[ mapishR6d 1 8 aMount GRERtER: thelthtbknebO & ak 128 A B being dried.
"SDA-5131"], 100 parts by mass of a binder of the

ul t The ifatmedd coglig tayrerngad dped (ia dir etdrant 688C bl ahinute and
[ manuf actured by DAINICH SEI KA Color & Chemicals hﬁ%.
Co. thex gradiatddewithaubrawiolet light)ig @ns)mpunhdf 32 ad/empyand a

by FsPRERR ARG o antl 1R onyarion U WEREPTmedAEROS) L

OB tBRa BRSSP, oot "

conver si N 1CaY%E of thé Hof-cBhtalBSypdddiRBESRd with an IC chip as the
means for recording and erasing invisible information and an antenna
circuit was prepared by the following method.

An antenna pattern was formed on a laminate obtained by
laminating a copper foil to a film of polyethylene terephthalate having a
thickness of 50 pm (a support 1) [manufactured by NIKKAN
INDUSTRIES Co., Ltd.; the trade name: “NIKAFLEX”] by the etching
method. After an insulating ink 10 [manufactured by Acheson Japan
Limited; the trade name: “ML 25089”] was placed on the formed antenna
pattern by pi'inting, an antenna circuit 8 was formed by the screen
printing method using an electrically conductive paste 14 [manufactured
by TOYOBO Co., Ltd.; the trade name: “DW250L-1"]. An IC chip 9

[manufactured by Philips Semiconductors; “/CODE”] was mounted via an
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Exanple 1 (1) Preparation of a recording nmedium A
biaxially stretched film of pol ypropyl ene having a

t hi ckness of 40 41 pm [ manufactured by Futanura

Chemi cal Co., Ltd.; the trade nane: "FOA 40"] used as
the support of a recording nmedi umwas coated with
Fluid A prepared in Preparation Exanple 1 in by the
gravure print[ng met hod i n_an anount such that the

t hi 8khesike ddslmanpiactuzed b KY QPEB4 CHEMIEALnEerporation; the
[ I 1 i in a en at 60C for 5
i i e “TAEDADRRE e aelet tnes preared o

devedyopi . ¥@§ gggs- e forned reversible
h¢a§552%5|%%€éfg% oro%g% IoﬁPﬁg | ayer was then coated

Wi th Fl UTHe BefUr@R®Y Bfédiim o8 RAEBId Aol MIPA repa¥atine1) and
flexo printing nethod in an anobunt such that the

t hi the é€stagaprepa?edniaf(Rkwebeiatthetded edgethdhasirgy aedbuble sided
coating layer was dried in an oven at 60C for 1 mnute

andadbesive fapexbmarwiactresh by LINFES] Gorporgtiensi {T1a855-50], and
t of 220.ml/cnp, and.a | Li ght “absor pti

andUTo ESRVRE RS 2F baded & hath o5 pr opar at 1 on

f | ( : ' ) . .

nontRonSRRAAAE AL s 04GR Dl b b ki

nmeans f OThé @6 Gin3Omadis SrepatdWih 1) wbR! Slabsd QFf #BE iMide of a
and an antenna circuit was prepared by the follow ng

. met stodctude barthe dollowiattpeoceduass.f or red on a | am nate
obt ai ned b§ Il am nating a copper foil to a film of
pol yet hyheptructunepht hatraceradaving a sizeifcidfenm>of0050mand a

. (a gupport 1), [manufactured by N KKAN | NDUSTRI ES Co, ,

Lt dal,l HES 9 nhg"r?é:moﬁ?m%ﬁ' POBPIIRY n@trgﬂsrphgnanufactured
met ' l-al | i NK « f@siiur e N
norL gpdh PRlABpp e R piihel s SKOVATRC. 261 T A% imjection
Ve smBl BAE th £hihd fn hREAHRERAS8mitomo Heavy Industries, Ltd.; the

trade name: “NESTAL NEOMAT”]. In the molding, the cylinder

temperature was 220°C, the mold temperature was 30°C, the rate of
injection was 17 cm3/second, and the cooling time was 60 seconds. Then,
the face for recording of a sample having a size of 70 mmx70 mm of the
recording medium prepared in (3) was bonded to the back face of the
structure. The product was kept under heating to allow the adhesion to
proceed, and a sample was prepared. The distance from the surface of
Structure A to the face of the recording medium (the thickness of the
molded resin) was 1 mm.

The obtained sample was brought into contact with the face of
Structure B having a size of 150 mmX150 mm and a thickness of 50 mm

and formed of the same polypropylene resin as that used for Structure A
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pattern by printing, an antenna circuit 8 was forned

by the screen printing nethod using an electrically
conductive paste 14 [manufactured by TOYOBO Co.

Ltd.; the trade nane: "DW250L-1"]. An IC chip 9

[ manuf actured by Philips Sem conductors; "ICODE'] was
-nmounted via an 42 adhesive 11 [manufactured by :
KYOCERA CHEM CAL Corporation; the trade nane:

" TARO 40 2 inera guckathaC thagrasardipg epadiavn fagyd mbeadiremt face of

V1 s FRtRTR By i O BPUBAPOER AORSCahGY R qdbesiqg. In this
pr ezxgix?xgaalhg sQ@ctﬁgerggri dg% aé%x%g(%ﬁgr[f #fé'ﬁﬁl&:&%g& Bpép%red, and

sid €si ve manu ure

Cor pRE tépgitiies bEtROPrepared stidtuleNBele i al€£R2A1 MHe resaults are

nmedi a were bonded to éach other. (4) Preparation of

st r ghbwneén Wable &. bui I t-in recordi ng nmedi um The
recording nedia prepared in (3) were placed at the
inside of a structure by the follow ng procedures. As
Strgz‘%t&ur A, a structure having a size of 100 nmx100
mm mple hi ckness of 1 mmwas nolded with a

pol ypr Opxl StiSet: g"w'}t}{ g%’h” @W% é?_.;é](fllﬂglnwas prepared by the

Pol ypr opyl'ene "Cof poration; usi'ng “an
| N egdhk Qrocdmirds G {HRSHIBRALARAYLARLMLEE: ?yex%"l;er‘m HR in (4) of
Ltd.; the trad " NESTAL

Heavy I ndustries, Ltd.; t rade nane:

NEONAZple nthd ehisbhebsng, Stirietvey |A e rdisthadp &foai the surface of
was 220C, the nold tenperature was 30C, the rate of

i nj StuvicturenAstolthecsidifaec ohthe aewdrding wediumb waisnchanged to 10
60 seconds._ Then, the ce for recording of a s | e

hav iy, and ithe RFPPOTSIqR R, the T GHATe h SLrch sy (3 cHakatef. The

prepared in (3) wa nded to the back face of the
st r it “E e%re#@&‘&meaas kept under heating to all ow

the adhesion to proceed, and a sanpl e was prepared.
The di stance fromthe surface of

Example 3

A structure with a built-in recording medium was prepared by the
same procedures as those conducted in Example 1 except that, in (4) of
Example 1, the thickness of Structure A (the distance from the surface of
Structure A to the surface of the recording medium) was changed to 30
mm, and the properties of the prepared structure were evaluated. The

results are shown in Table 1.

Example 4
A structure with a built-in recording medium was prepared by the
same procedures as those conducted in Example 1 except that, in (4) of

Example 1, the materials for Structure A and Structure B were both
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Structure A to the face of the recording nedium (the

t hi ckness of the nolded resin) was 1 nm The obtai ned
sanpl e was brought into contact with the face of
Structure B having a size of 150 mmx150 mm and a

t hi ckness of 50 mm and formed of the sane

pol ypropyl ene resin as that used for Structure A 43
in a manner such that the recordi ng nedi um faced the

f r oshahgedtopolystyrene (menafactunddiliyeABARH K4 SHA Corporation; the
conducted by nelt _adhesion. In this  manner, a

st r (EA45 Baper hn%Mﬁ?Niefiafpdr oo papRRy ties dpluRheaigepared structure
prepar ot roperties,of t.h rLepar ed
strucrgggaﬁggg&e3§$€ﬁﬁ .safﬁgh?ggdP?%ﬁ%? * shown in

Table 1. Exanple 2 A structure with a built-in

recordi ng nedi um was prepared by the sane procedures

as fxaseplednducted in Exanple 1 except that, in (4) of

Exanpl e 1, the thickness of Structure A (the distance
f r om t heAsstraictowe ofith 8t hwiltrior xecording trhedisnr fvas @repatedey the

recor di ng rr%?i um S changed to 10 and the .

pr ofTe; RreC “@ﬁ@%ﬁé’ﬁ%r‘f@a ueted apykEgample 1espsepiathat, in (4) of
Then | t e shown, in bhle 1. nmple 3 A

ot Rl Fo REBrp AR 22 defynglobdr hogionont formed of

2 RO o AR SO S LS RNAL Y o
t hi alne86 o Hhd WCthitlendds (dff®5 dhfid M6ty td¢he front face of
~surface of Structure Ato the surface of the

r ecStmlictarenrBd undpr beetingatoydeint ;. 39oldedh paatidnt having a pocket
properties of the prepared_structure were eval uated.
ThesSharss (ARG the cregprsiing imediam ovas imseriqsl dntp the inside of the

pocket shape to prepare the structure with a built-in recording medium.
The properties of the prepared structure were evaluated. The results are

shown in Table 1.

Comparative Example 1

A label coated with a pressure sensitive adhesive [manufactured by
TOYO INK MFG Co., Ltd.; the trade name: “ORIBAIN BPS-5127"] in an
amount of 25 g/m2 was attached to the back face of the recording medium
obtained in (8) of Example 1. The obtained laminate was attached
without further treatments to the front face of Structure B obtained in (4)
of Example 1 to obtain a sample (no recording media at the inside). The
properties of the prepared structure were evaluated. The results are

shown in Table 1.
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A structure with a built-in recordi ng nmedi um was

prepared by the sane procedures as those conducted in
Exanple 1 except that, in (4) of Exanple 1, the

materials for Structure A and Structure B were both

44 changed to pol ystyrene [manufactured by ASAH KASEI
Corporation; the trade nane: "STYRON'], and the
properties of the prepared structure were eval uated.

The Gomparative Exasirde? i n Table 1. Exanple 5 A

structure with a built-in, recordi medj.um was

pr epar ed frigiETe Wath 2rBlicE Fecerdile PR HAS BEpRred by the

Exars‘rgl @ }‘;elrogg(tfiﬁ@g atsh to eicgnéégteafin Eé?ﬂgﬁ%&:a]@gfz&% ﬁ:{at, in (4) of

Structur was nol ded, a conponen

pol YRLAPIE aNehe i RRS LT diPuIYERC&hb HiStaRcd ®Dnd BRO Surface of
having a size of 80 mx80 nmm and a thickness of 0.5

mm SarucpiiesAed the thdats ofithd ac@rding Meditoh) vasBhanged to 40
heating to forma nol ded portion having a pocket

shapun, and thaeropedias oljtheediapared stiuctare were pvaluabed. The
inside of th pocket shape to prepare the structure
V\Atﬁe%‘lﬁLﬂrPtsﬁPWnrlé‘ch?lﬁ? g medium The properties of

the prepared structure were evaluated. The results are
shown in Table 1. Conparative Exanple 1 A | abel coated

W t@oﬁlﬁgti.gﬁ§é,lE§a§ﬁﬂ§Bt i ve adhesive [manufactured by
TOYO I NK MFG Co., "Ltd.; the trade nane: "ORI-BAIN

BPS- 5127A] rdcording mizdinnh hhvidg g/ pelypespydéicapheshure sensitive
the back face of the recording medium obtained in (3)
of &stherive laminpite mateaialdmdmfactared hasLEXTEEhEdrporation; the

W t hout furt.b‘ﬁ)tr t ,ato,thefr_ nt fage of

St r rAAE MR- o QPM yhaving pthighmesy of ¢0gpe Aras aftached
sanpl| o recqrdi,ng nedia _at.the inside).; The .
o ofb Pt Beh AR do P B pPh 1aVa ot by recording
‘ Thefe@fitht Shi@ifed in (3) of Example 1. The obtained laminate was
attached without further treatments to the front face of Structure A
obtained in (4) of Example 1 to obtain a sample (no recording media at the
inside). The properties of the prepared structure were evaluated. The

results are shown in Table 1.
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shown in Table 1. 45 Conparative Exanple 2 A structure
wth a built-in recording nediumwas prepared by the

- “same procedures as those conducted in Exanple 1 except

that, in (4) of Exanple 1, the thickness of Structure

A (the distance fromthe surface of Structure Ato

the surface of the recording nedium was changed to 40
mm and the properties of therapreapared structure were
eva in Table 1

Conpar ati ve Exanple 3 A recordi ng nedi um having a

pol V58| ene pressurelsensttive® adfesivé@ | am nate

mat €pmpdrafivedxahalet ured by LI NTEC Cor poration; the 2 3
tra : " . i i

was_attached to the | aser _|ight absorption and heat
conﬁiﬁfﬁ&&?ﬁlﬁw of tHe re€brdi R nBRi unb’obt ai ned*Fn PP

(3) anple 1. The obtained | am nate was attached

Wit B L b FBafL €A MRNES 1p0o the frant face of 45 ggp
St r uglMhEside of AREAIGed 1n (4) of Exanple 1 to obtain a
sanph&liynhecordi ng nedia at the inside). The

properties of the prepared structure were eval uated.
TheTranesitfat@ ofilagershowd0.5 n 8balbl €782 48.6Tabl.e 1 Exanpl& 92.2
1 2 b8 Conparative Exanple 1 2 3 Resin conposition

of PRnkRttRReBBviBRle- PHLPP s78) r uglour 3 Ehi gxpess- of 492 919
resimght@yer 1 10 30 1 0.5 - 40 0.02

Density of recording 120 084 065 088 131 1.36 0.32 1.28

Visibility of recorded good fair fair fair good -good poor good
image

Condition of destruction none none none none nNone none none none
of surface,

0 times rewriting

Condition of destruction none none none none none found none none
of surface,
‘500 times rewriting

Communication of IC possi- possi- possi- possi- possi- not possi- not
tag after impact test ble ble ble ble ble possi- ble possi-
ble ble
Appearance after no no no no no change no change
cleaning test change change change change change change

(PP: polypropylene; PS: polystyrene)

INDUSTRIAL APPLICABILITY

The structure with a built-in recording medium and the laminate
comprising the structure with a built-in recording medium of the present

invention are a structure formed of a resin material which comprises a
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at front side of recording nmedium (m) Transm ttance
of laser 90.5 86.1 78.2 83.6 91.5 - 61.8 92.2 1ight
No) Transm ttance of visible 91.1 87.0 79.0 83.6 92.0
- 49.2 91.9 light (% Density of recording 1.20 0.84
0.65 0.88 1.31 1.35 0.32 1.28 Visibility of recorded
good fair fair fair good good poor good image

of destruction _none none none none none_none

Condi ti Qn i ] .
nonée?%a%‘g Sredigpy FOBPIHIRG s leashr 2t mﬁ'gnﬁtofhéi tevgitipg visible
destruction _no none,.none pnone npne. found none ngne .

of - Siopmabion e IR tiehiay he msiof the struchire and @ laminate
00S S . . oSS - he : o ot .

b7 t SLTPERITE ThShtictuid, ResrertVRly, ” THY stilictake ol the’ Rninate

pos ebmpbisthditlR APREAESBLR offbéteFel @xRibifthd RinbfloRd 8 M HRreasing
no change cleaning test change change change change

chadgealuhsingd (IRPreputling emdieme to FSsepdighst spmdived) repeatedly,
| NDUSTRI AL APPLI CABI LI TY The structure with a built-in
r ec BFeHeRggrttachment ofdirt imtheaswriaceopfiiesieperding medium and

iU R EIERREENE ETE, AT E AT —
mat ghli 3he W Fhe CABE rSFshtd AaAgZ‘e'at number of times.

In particular, when an RWT-IC tag is used as the recording
medium, the erasing and the recording of information can be conducted
using both of the means for recording and erasing invisible information .
and the means for recording and erasing visible information, and the
structure can be advantageously used for construction of a system for the

control of distribution of articles.
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recordi ng nmedi um conprising at |east a neans for
rewiting visible information with [aser |ight at the
inside of the structure and a |am nate conprising the
structure, respectively. The structure and the

| am nate conprising the structure can effectively
exhibit the functions of increasing durability of the
recording mediumto |aser |ight applied repeatedly,
plsvwet i ng attachment of dirt to the surface of the
recordi ng nmedi um and protecting the recordi ng nmedi um
fromoutside i npact, and the recording and the

g;?ts : ggxpt%?lgtl%%e %%?f%}?ag% rs?@ém?ﬁe@?%ég?tglstait ﬁgﬁt'ix{ Recording
Ifxﬁe?gﬁﬂ Bid 'f@gdn e LHEQ ¥R Pette B Ghe de &Fhei stgufure and

rmatton can be”conducted using both of the neans
teprienns s hgisapomenns forgrewniting biisblainformation wigha@ laser
t he neans for recording and erasi.ng vi sriéﬁl e . of
lighbr ata oROn£ABLAGe MERN{Tet WNETUEN THEC anﬁﬁﬁe%%ﬁl{}g
used for caon ' f t fr@r Pradiati
G Bhp B0 the SbpREpE,mRgRe G 1Y (et Ty Btradlation

AR das¥r laghefiom vatsite af thé struatind, land a tracmidtange of a
medi um sai d recordi ng nedi um bei n% hel d i nside of thebl
seudighteimadused mpavelergfharangm andaa gapgmpigpnce of visible

ew j,ting,visible i roption w ld i

EHE Buspbin Rarhiee of Wper Bt riedopth S5 ERGe opafith U2 Reor

E@ﬁ@ ﬁﬁ%ﬂa%atéa theheerQbsling MRAiuM 628 daehchbiuct egeater,
Irradiation with a laser light fromoutside of the

fdspactivelg, and a transmittance of a laser light in a

used wavel ength range and a transmttance of visible

light through a portion of the structure froma

sur f agg, %@rlﬂ(}h‘}é‘ a{éasrdiﬁg% Claght,i whbfdiadilat eesitiomiaerial
rrecording medi um are eaCh 55% or greater,
foeBRRE tth¥&ltyucture made is at least one resin material selected from

the group consisting of a polystyrene resin, a low density polyethylene
resin, a polycarbonate resin, a polypropylene resin, a polyethylene

terephthalate resin, a polybutylene terephthalate resin and a polyamide

resin.

3. The structure according to any one of Claims 1 and 2, wherein the

recording medium comprises a reversible heat sensitive color developing

layer disposed on a support.

4. The structure according to Claim 3, wherein the used wavelength
range of the laser light is 700 to 1,500 nm and, in the recording medium,
the reversible heat sensitive color developing layer comprises an

agent for laser light absorption and heat conversion, or



2. The structure according to Claim1l, wherein the

resin material formng the structure made is at | east
one resin material selected from the group consisting
of a polystyrene resin, a |ow density pol yethyl ene

resin, a polycarbonate resin, a polypropylene resin, a
pol yet hyl ene terephthal ate resin, a pol ybutyl ene
terephthal ate resin and a polyam de resin. 3. The
strucd WRrassly dbs@rptdraand deatWonChaiion layenis disposed on
wherein the recording mediumconprises a reversible
theateversiblethaad sepisitivaiecler dpyelgpingdper.-di sposed on a
support. 4. The structure according to Caim 3,

wherein the used wavel ength range of the laser [|ight

85 H9Q %ﬁ?u&ﬂﬁ%oa&%‘r&ﬁ@ td Any"énd SE @idiAg 184/ Wheree the
reversi bl e heat sensitive col or devel opi ng | ayer

oomling enediumaize pladedr at as elepth gift 3abwor piri emaday from a
heat cqgnversion, or 49 . a_laser |i.ght sorption and
Eﬁ’é’@ﬁce@éﬁb%ﬁEH‘%SﬁuF%@@WV}P@ﬁé?%eﬁgé%l&‘gﬁrr a®fdeversi bl e
heat sensitive col or devel oping layer. 5. The

structure according to any one of Clains 1 to 4,

gvhe Mk Nstirhigturk esoddimg e dnytnones ofl(Hards at ta 5lephdred the
35 mmor smaller froma surface of the structure on .
reporsing asesium ghrthes domprdsest @ guens feresprdipg pnd erasing
.accordi.ng to.any.one of Clains 1 tg 5 wherein the
l’r“é]@g?'la AT RN BRSO B PALES 9‘a nmeans for

recording and erasing invisible information in a
non-contact manner. 7. The structure according to .
70 &he Gruoivee eicnotdingeflaimds, whersinithg meaes Erascording

i nvi sible.information conprises. an | hip_and, an
ARt FRAHE HFYIE&I‘F 1R T AL CoPTIFES |aéC£¢1i‘35£P é‘.n%Aan antenna
cir@mt%hﬁe&%ﬁ&roi S @hﬁ)t ructure fornmed of a resin

ma Wwth a )

eria

8. A laminate comprising a structure formed of a resin material with a
built-in recording medium which is formed by attaching the structure

described in any one of Claims 1 to 7 to a surface of an other structure.

9. A method for recording in a non-contact manner which comprises
rewriting visible information in the structure described in any one of
Claims 1 to 5 with laser light applied through surface of the structure or
in the laminate comprising a structure with a built-in recording medium

described in Claim 8 with laser light applied through surface of the

structure.

10. A method for recording in a non-contact manner which comprises

recording and/or erasing both invisible information in an IC chip using a



built-in recording mediumwhich is formed by attaching
the structure described in any one of Clains 1 to 7
to a surface of an other structure. 9. A nmethod for
recording in a non-contact manner which conprises
rewiting visible information in the structure
described in any one of Clains 1 to 5 with |aser
light applied through surface of the structure or in

deBfet/amitRatan & ViFblS informationl atith davért Hght mpipliedi through
recordi ng nedium described in daim8 with |aser .
duirfive sippilisowousboiyh mowr ¢antaciomammer dywng transpontgtion of

t hod f L di [ - t act i .
Forpieht SSESHAHOR harof B SOMAE R A gl Bminate
'd'eg [,g@ﬁ%@qaﬁﬂgan IC chip using a 50 reader/witer
an

visible information with laser |ight applied
t hrough surface sinultaneously in a non-contact

manner. during transpgortati on of he .structure
Hescrihsestrpgtuag acepkding teclatps LeWAREF® or the | aminate

descryi L. [ uct.L f 9 f
o7 MR G AP o OB i BEARNYAG 0 fom
thBEs1Hapi ddndRitiig af 5 pbBet@entbr asin,t Adogr densitopslysthylgne
of a polystyrene resin, a |ow density polyethyl eg'e h

resigi, na polychshomatenzesnr ¢sipolyBropslens gigyienad palyeihylgne

ol hyl ene . tere hal.at e .resi .
tBEREphEIReF deein dsPRoRA Bnf o i at Bdett hh i fplyamide
b&aOr di ng nmedi um conprises a reversible heat sensitive

col'or devel opi ng | ayer di sposed on a support, (c) the .
used (Wavled ergtilingnoedoimt banprises 4 irgyrrsille 7heatt gensitive
1500, nm and, i nmedium (i) the

in the recordin
CP’@V@%?‘_@PB“&]?&P%@%‘?S{‘%%\@ 26PBP%evel opi ng | ayer
COMPIHShB%sed wavelength range of the laser light is 700 to 1500 nm

and, in the recording medium,
(i) the reversible heat sensitive color developing layer comprising
an agent for laser light absorption and heat conversion, or
(ii) a laser light absorption and heat conversion layer is disposed
on the reversible heat sensitive color development layer, and

(d) the recording medium is placed at a depth of 35 mm or smaller from a

surface of the structure on which the laser light is irradiated.

12. The structure according to Claim 11, wherein the recording
medium further comprises a means for recording and erasing invisible
information in a non-contact manner, said means for recording and
erasing invisible information comprising an IC chip and an antenna

circuit connected to the IC chip.



an agent for laser light absorption and heat

conversion, or (ii) a laser |ight absorption and heat

conversion layer is disposed on the reversible heat

sensitive col or devel opment |ayer, and (d) the

recording nmediumis placed at a depth of 35 nm or

smaller froma surface of the structure on which the

| aser light is irradiated. 12. The structure according

i® dgi méhat@h%ﬁi}mﬁﬂg pesafding wiekli anbfilt-imerecording

conprises a neans for recording_and erasing invi ijﬂéﬁ.

mneflumewhish isnfoxmeshby @ftadingdheeitruetare deserned dgp Claim

recordi ng an erasing invisible information

Ehippisyrivge & aP@tg‘ﬁfﬁ 4% antenna circuit

connected to the I1C chip. 51 13. A lamnate

conprising a structure with a built-in recording )

1Rdi uAn Whhirate s chmprisingya astractineg wibke 8t budt i erecording

described in Caim_ 11 to(ggsur ace of an the$ d in.Clai

wedimuvbichis, foxmesh by AtEATIRB e FrHudtuLe .ﬂ?‘r‘é‘r"i} gd jplaim
ublt-inr r di [ which is forned by

g%Pﬁ%ﬁ?ﬁ%c?ﬁgggfghg?ﬁPgﬁgggg}ibed in Cdaim 12 to a

surface of an other structure. 15. A nethod for

recording in a non-contact manner which conprises :
Y c orAlimethaddbo reeprding gniso nRN IRt aGIRANNRT SYRiEH | ORRRTASes

| C chi i ng. der./writ Vi S| o
RReRg Aot i bafit i GEor Aot & 2h 9C chip using a
ShilaRePUsld vidbh MRTrARRIAL wifNasdr Hght ngplied through

transportation of the structure described in Claim 12
sirfadeesimardtammioases ainvadcdntact manner glurigz trpmsportation of

structure accordi tQ claimi1l erein the . . .

(Be sisvitora deacped g Gledrt 1 i ther Atk inate diferibed dn laim
f visible light through a portion of the structure
foma surface on which the laser light is irradiated

to the

16. The structure according to claim 11, wherein the transmittance of
a laser light and the transmittance of visible light through a portion of
the structure from a surface on which the laser light is irradiated to the

recording medium are each 70% or greater, respectively.

17.  The structure according to claim 11, wherein a resin layer having

a thickness of 0.01 to 35 mm is disposed on the recording medium.

18. The structure according to claim 11, wherein the surface of the
structure is coated with an antistatic agent or an antistatic agent is

added at the inside of the structure.

19. The structure according to claim 11, wherein a material exhibiting



recordi ng nmedi um are each 70% or greater

respectively. 17. The structure according to claim 11,
wherein a resin layer having a thickness of 0.01 to
35 mmis disposed on the recording nmedium 18. The
structure according to claim11l, wherein the surface
of the structure is coated with an antistatic agent
or an antistatic agent is added at the inside of the

thkleffdct b abé&blﬂ'ﬁ lghridlevlightandrdsible Light isaaddedhinto the
wherein a material exhibitin 52 0 the ef% %t of

rabigopiAtegialinlaced @Itéthel s@m ofatke frantoiace ¢ a?es iradiaged

in t he,. [ S
Pk HE L el S byt of e

b Hllé'téltlal 1 c@& %&C{h@ Gid@df e font fgcesafr ﬁh@dcﬁlﬂlfmt MOrdmg
resin mater | aced at the side of the front face of

rhémdmulﬂstedaned emd)hduheag matedial rexhsbiteg tlee wiffept of @bsorbing
ﬁ?ﬁaﬁg@g% ﬂlgi(lg :aiglglh%lggﬂg qulrg%fﬁfel fe%H? ?%%refbﬁi %Il%csed at the side
og?rﬁxg rﬁ' e AlA%E hgthlﬁe nsf&:%rdl g ﬁl@ﬁlﬁrﬁqgtcof(ﬁfﬁ& iftfa bhiner

n recordi ng ITE fumis colored in a nmanner such

squ!HtthEadi1 ¢hd tRASMit{anes aramet advesmleafettedaf f ect ed.
20. The structure according to claim11l, wherein the

structure conprises a pouched pocket and t he

f ecoulq{engstru&u%n Iagcolr 1Sr§egr tt%d élﬂn? 15!‘%9&%‘%@ the 3stPucture
comprises a pouched pocket and the recording medium is inserted into

the pocket.
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