1 C TAG READER/ WRI TER FOR THE | C TAG AND SYSTEM USI NG
THE |1 C TAG BACKGROUND OF THE | NVENTION Field of the

I nvention The present invention relates to an I C tag,
a reader/witer for the ICtag and a systemusing the
IC tag. More particularly, the present invention
relates to an I C tag which has a neans for recording
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Description of Related Art

As labels used for control of articles such as labels attached to

plastic containers for transportation of foods (good-delivery boxes), labels
used for control of electronic parts and labels for logistics management
attached to cardboard boxes, heretofore, labels using a heat sensitive
recording material (such as a direct thermal paper) as the surface
substrate have. been mainly used. In the heat sensitive recording
material, a heat sensitive recording layer containing an electron-donating

dye precursor which is, in general, colorless or lightly colored and an

electron-accepting color developing agent as the main components is




formed on a support. By heating the heat sensitive

recording material by a heated head or a heated pen,

the dye precursor and the col or devel opi ng agent

react instantaneously wth each other, and a recording

i mage can be obtained. Once the image is fornmed, it
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printer of the contact type is attached, and the adherend is used again.

As described above, it is the actual situation at-present that a label
1s removed and another label is attached every time an adherent is reused.
Therefore, a rewritable thermal label which can be repeatedly used for
recording and erasing information while the label is not removed from the
adherend in each reuse of the adherend but remains attached to the
adherent is attracting attention. For example, a reversible heat sensitive

recording material of the non-contact type having a means for recording

and erasing visible information which is obtained by forming a heat




2 sensitive color devel oping | ayer containing a dye
precursor and a reversible color devel opi ng agent on
a support is developed (for exanple, refer to Patent
Ref erence 1). Although this reversible heat sensitive
recording material of the non-contact type exhibits
flexibility, the information which can be recorded
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recy@bendC tag has electronic information at the inside of the tag
attached to an “article” and has the function of identifying the information
of the “article” by communication with the reading apparatus through
radio wave. In comparison with conventional bar codes, the IC tag has
the characteristics in that (1) the amount of information held by the IC
tag is greater, (2) the tag can be recognized at a separated position (even
when the tag is not seen directly), (3) many tags can be recognized
simultaneously, and (4) an information in the tag can be replaced with
another information, in some cases.
The IC tag described above can be utilized, for example, control at

the place of production and in the stages of logistics, sales and recycling

and disposal and for the logistics management.




and di sposal and for the |ogistics managenent. 3 An IC
tag has, in general, a neans for recording and erasing
invisible informati on of the non-contact type
constituted with an I1C chip and an antenna circuit
connected to the I1C chip. An IC chip can be used nore
conveniently when the IC chip further has a neans for
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W 4 Yember for displaying information which is formed by laminating

a display layer having the function of memory and a photoconductive
layer comprising a photoconductive material between a pair of opposite
electrodes at least one of which transmits light and a member for digital
information recording which comprises, for example, an IC memory of the
non-contact type. However, the above medium for display and recording
is provided for use as a planar display and has a drawback in that the
medium is inconvenient for use as a tag since the medium is rigid and
poor in flexibility and has a great size due to great sizes of characters in
the display portion.

[Patent Reference 1] Japanese Patent Application Laid-Open No.
2003-118238
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BRI EF SUMVARY OF THE | NVENTI ON Under the above

ci rcunst ances, the present invention has an object of
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ahdpLupgsg ecor di ng and erasi ng |nfornat|on in a

non-contact manner, exhibits flexibility and can have

a small size, an IC reader/witer advantageously used

for the ICtag and a systemusing the 1Ctag. As the

result of i nBEAEIFVSUMMARS Oy THRINVENTION nvent or s

to achieve the above object, it was found that an IC
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in a non-contact manner using the sane appar atu
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recording and erasing visible information and a
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function which could record and erase information in a non-contact
manner, exhibited flexibility and could have a small size could be obtained
by forming a printing layer having a specific laminate structure as the
means for recording and erasing visible information in the IC tag.

It was also found that an efficient reader/writer which could erase
and record information in an IC tag in a non-contact manner using the
same apparatus could be obtained by disposing a laser head for recording
and erasing visible information and a member for recording and erasing
invisible information at different positions in the same apparatus since
recording and erasure of visible informatidn m the IC tag could be
conducted using laser beam, and the distance from the laser head
allowing recording and erasure of visible information to the IC tag and the

distance from the member for recording and erasing invisible information




all om ng recording and erasure of visible information
to the 1C tag and the distance fromthe nenber for
recording and erasing invisible information 5 1

all owi ng recording and erasure of invisible
information to the 1C tag could be set at val ues
different fromeach other. It was further found that a
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layer of a material absorbing light and converting absorbed light into heat
and a protective layer are laminated on the surface of the support
successively from the surface, or a layer of a material absorbing light and
converting absorbed light into heat, a layer of a heat sensitive color
developing material and a protective layer are laminated on the surface of
the support successively from the surface;

(2) The IC tag described in (1), wherein the means for recording and
erasing invisible information comprises an IC chip and an antenna circuit
connected to the IC chip;

(38) The IC tag described in any one of (1) and (2), wherein recording and
erasure of visible information are conducted with laser beam having an
oscillation wavelength of 700 to 1,500 nm;

(4) A reader/writer for an IC tag which can erase and record information




(3) The I1C tag described in any one of (1) and (2),
wherein recording and erasure of visible information
are conducted with | aser beam having an oscillation
wavel ength of 700 to 1,500 nm (4) A reader/witer for
an | C tag which can erase and record information 6 in
both of the neans for recording and erasing invisible
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(8) The system using an IC tag described in (7), wherein an object of

control is a plastic container containing articles transferred by a conveyor.

THE EFFECT OF THE INVENTION
In accordance with the present invention, the IC tag which has a
means for recording and erasing invisible information and a means for
recording and erasing visible information, both allowing recording and
erasing information without contact, exhibits flexibility and can have a
small size can be provided. An IC tag can record about several thousands
of invisible information expressed as the number of characters while a

rewritable thermal label can record about several tens of wvisible



erasing information w thout contact, exhibits
flexibility and can have a snuall size can be
provided. An IC tag can record about several thousands
of invisible informati on expressed as the nunber of
characters while a rewitable thermal |abel can
record about several tens of visible 7 information
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information and the means for recording and erasing visible information
allow recording and erasure of data in a non-contact manner, the system

which enables automation of recording and erasure of data can be

provided.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a schematic diagram exhibiting a sectional view of
an example of the 1C tag of the present invention.
Figure 2 shows a diagram exhibiting an image diagram of an
example of the system using an IC tag of the present invention.
Figures 3 (a), 3 (b) and 3 (c) show diagrams exhibiting the test

method in the examples.



Figure 2 shows a di agram exhi biting an i mge di agram
of an exanple of the systemusing an IC tag of the
present invention. Figures 3 (a), 3 (b) and 3 (c) show
di agrans exhibiting the test nethod in the exanples.
8 The nunbers and characters in the figures have the
nmeanings as listed in the follow ng: 1: Support A 2:
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rel ease sheet 11 An insulation ink 12: An adhesive
20: An: RWShgpdragh 21: A conveyor 22: An object of
control 24: A reader/witer for an RWM-I1Ctag 34: A

| aser2headAh@dhesiverdayery and erasing visible
information 35: A nenber for recording and erasing

i nvi sPhl e APPSEFRRE eifcUi87: A curtain having a reed
screen shape BE Al LED DESCRI PTI ON OF THE | NVENTI ON The
IC taﬁ of %%é ent invention conprises a neans for

r ecorg’i T9nd 8 Adhesive layers
6: Support B
9: A reversible heat sensitive recording material
10: A release sheet
11 An insulation ink
120 An adhesive
20:  An RWT-IC tag
21: A conveyor
227 An object of control
24 A reader/writer for an RWT-IC tag
34° A laser head for recording and erasing visible information
35° A member for recording and erasing invisible information

371 A curtain having a reed screen shape

DETAILED DESCRIPTION OF THE INVENTION
The IC tag of the present invention comprises a means for recording
and erasing invisible information and a means for recording and erasing
visible information which are disposed on the surface of a support and
allow recording and erasure of the information in a non-contact manner.

The IC tag of the present invention will be occasionally referred to as the



and erasing invisible information and a neans for
recording and erasing visible information which are
di sposed on the surface of a support and all ow
recording and erasure of the information in a
non-contact manner. The IC tag of the present
invention wll be occasionally referred to as the 9
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connected to the antenna circuit as
information used for conventional IC tags which is constituted with an IC

chip and an antenna circuit connected to the IC chip can be used.

Figure 1 shows a schematic diagram exhibiting a sectional view of
an example of the RWT-IC tag of the present invention. In the RWT-IC
tag 20, an antenna circuit 3 disposed on one face of support A 1 via an
adhesive layer 2 and an IC chip 4 connected to the antenna circuit 3 as
the means for recording and erasing invisible information are covered
with support B 6 having adhesive layers 5 and 7 at both sides in a manner
such that the adhesive layer 5 is placed at the side of the above means,
and a release sheet 10 is attached to the adhesive layer 7. The mark 11

means an insulation ink, and the mark 12 means an adhesive for
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the nmeans for recording and erasing invisible
informati on are covered wth support B 6 having
adhesive layers 5 and 7 at both sides in a manner
such that the adhesive layer 5 is placed at the side
of the above neans, and a release sheet 10 is
attached to the adhesive layer 7. The mark 11 neans

d ' ik and the mark 12 means an adhesi ve
?g}rﬁ%g£ﬂ%tﬂ?Fﬁggfhe IC Chip 4. On the other face of

SUPPOUn Ahd: ofhel €¥RES bplsﬁpﬁgﬁt AeNshtiNSrsihRE %391; n&néitive
material 9 of the non-contact type as the neans Tor

reediighghatarid]l Or @StHgnyh SbRiRt itPHO WEBH-OMehfis §hS E.’Q&)?éing
via an adhesive layer 8. A reversible heat sensitive
pnilmetiastng stigehleai foineanom-is aispastd tyipeammayghbsive layer 8. A
di sposed directly on support A1l in place of the
rexpapidily heah sgnsiivies prinfmg layeordi thy newteentict 3ype may be

i sposed.via the adhesive |ayer 8. The reversible heat
gb‘%’???cfaérefﬁ ¥ SF WP el WY Plice o gha grversthla dreat tsppaitive

PR RS R B 00, 7L
| at ern ! [ : - C.t f th
2L T B O RSN 05 M G 7 Bl o

e badfibeSteveti@Ble hB8t LORIRVE PriRing NEyANLE E’l?éa non-contact
circuit 3 disposed on one face of support A1l via he
aieewill/ be Hayaibed grdifidadlyriateit i ng of the [1C chip 4
connected to the antenna circuit 3 on one face of
suppofhe Rracass fof prenaring MeaBIVTJIC ragonftdiengeantt invention

PR Po iscrtie Glmtieatolopimguppor t Al a foil of an
sl SRR L —
%lb%%/({eér& %fﬂtpﬁjlr%Af Ii F’%& gﬁg gﬁh}éﬁvla Iy A | {‘,fh%rnq%ghting of the
IC chip 4 connected to the antenna circuit 3 on one face of support A 1 to
form the means for recording and erasing invisible information can be
conducted as follows.

To one face of support Al, a foil of an electrically conductive metal
such as a foil of copper or aluminum is attached via the adhesive layer 2.
In Figure 1, the adhesive layer 2 is formed. However, a thin film of an
electrically conductive metal such as a thin film of copper or aluminum
may be formed by vapor deposition or melt injection of the metal directly
on support A 1. Then, an antenna pattern is formed, for example, by
etching using the lithography. As another process, support A 1 may be

coated with an electrically conductive paste in accordance with the silk

screen printing process to form an antenna pattern. The electrically
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el ectrically conductive nmetal such as a thin film of
copper or alum num may be fornmed by vapor deposition
or nelt injection of the netal directly on support A
1. Then, an antenna pattern is forned, for exanple, by
etching using the lithography. As another process,
support A1 may be coated with an electrically

GRALHRYL $EROR o o PEBOICRNRIN Lt B Bl Do EES F resin

hg process’ e pa

fgf 8ahEdi6R! 4 PlastibiLOngidct bM@eH@St e conprises netal
partlcles such as silver powder, a resin for

adhesA fost; the MtdshhGIaternaB (ioﬂné@ by @Bberidd ShovleN8n antenna
antenna pattern is formed as described above, an

caruén iy is cformeidt WBing dmworimediatRinngnknli nand athorlédnidcally
11 and the electricall conductive paste, and the IC
cohiipctave pasteumnéthedC r%umﬂ 1gdtagitod usihg wsiadbesupBr t

B 6 hayj ng adhesiv yers 5 and 7 and rel ease sheets
at bot Syygy égpp@%eﬁr%%@é&%g @ﬁgé‘élVSt layprs Siand dfanchaelease

Pt e The eloB e SR A st o Beriestisd @ o5 ie
rleﬁ%%dz ﬁ\&'?hé Stdidnd Qir@uf% d”jnfblfﬂ‘t% oD '3 9 '}&cef gf:&chPotrt é 1 via

ort connecte e an enna Cir

tﬁé ead%%i%qué!ﬁ 2 lanabmaeq@ ctBpBt ibudtedTBAREE RUCHF %J}ﬁ)tort A1
the adhesive layer 5 is placed at the side of e

aaidl @niiected tCthd antwhraherdi@t Ghaye. colBged e Shid @t B 8tin a
sensitive recording material may be disposed on the
maheer fbethoft thapPdesiva layen aiaplasdhes ithe sidaydths amyenna
attachin for. exanple, a rewitable thermal | abel of
ancaitynd Bant@ehitype as the means for recordi ng and

Sensi %féiv%'fﬁbh% PR B PG AR Jodishased on

S8 6P SRR T SAE 1 A5 SURE e, o
REEFAE] DeEwSitZle thermal label of the non-contact type as the means
for recording and erasing visible information. The reversible heat
sensitive printing layer of the non-contact type may be formed directly on
the other face of support A 1.

As the final step, the obtained product is cut into a prescribed size,
and the RWT-IC tag of the present invention can be obtained.

In the cutting, the release sheet 10 may have a size greater than
that of the RWT-IC tag as shown in Figure 1 or the same as that of the
RWT-IC tag.

The shape of the RWT-IC tag of the present invention is not
particularly limited. Examples of the shape include shapes of a label, a

card, a coin and a stick. In general, the tag has a shape of a label (a
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and the RW-1C tag of the present invention can be
obtained. In the cutting, the rel ease sheet 10 may
have a size greater than that of the RWM-IC tag as
shown in Figure 1 or the sane as that of the RW-IC
tag. The shape of the RM-IC tag of the present
invention is not particularly limted. Exanples of

%E%Igéig?fgh%)yd?‘hé 8, ?% genélaﬂeébmﬁ 5 g@w@ ggsn;@aﬂout 5

. I'n general, tag has a shape

26 A alBolERtARIYLANs SHAPRNt dMRnAIEAE ohSthd Applicati
general , gboStQS to 100 mm x abou}ﬂ%n f%gfoo nnqppxcauon.

Bhé hbughmebhds siboati BOWid fE0enn deptidinggtlan thid@ness of the
application. The thickness is about 100 to 500 m
redoesewdient. t he thi ckness of the release sheet). The

RW-1C ta%%of the present invention has R
char acteRVEilestagpithe presansinpentian hpg charnstenssticsandhat

he, si d L1 wh d

fieﬁgbﬁﬁ’%%%%g Stang éﬁﬁl@e@égg‘é?ﬁfg&g%ﬁﬂ éfthie%nﬁ‘qﬂpﬁﬁt Al
. t .

SRESLORER 20 R Ry Sibd TR TpinTc s EGotBed Hotow

i LAPHRCISIRRAE tadﬁ.%@ecptﬁhﬁ?é £66%anfshom convent i onal

plastic filns used as e support in conventional IC

t ags. A&¥apiire s\ ofarddeul@sB 6, & isufabRChusisorbehy 9ot ®llected
films such as filns of polyethyl ene terephthal ate,

fpahyutvehntivaal elagiht ilnat wsednds phk yetpppliene conventional IC
napht hal ate, polyethylene filns, polypropylene filns,
tgky vERgmDdeH ofrtheerlastie ﬁhp_ipdlthﬂeimﬁsmﬁ e ket defilms of
R AR I
SAYSAIGRT oL R R MEBLIPORR B bsinot chorc
B SIORSHRRASEELOSD B R0E ok S, i
dRtdtleC Ubdiollymbi MleG, andblgaprdd® films, polycarbonate films,
polymethylpentene films, polyamide films, acrylic resin films,
norbornene-based resin films and cycloolefin resin films.

The thickness of the support is not particularly limited and can be
suitably selected. The thickness is, in general, in the range of 10 to 250
pm and preferably in the range of 25 to 100 pm. 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 the layer formed on the surface. Examples of the
oxidation treatment include the treatment by corona discharge, the

treatment with plasma, the treatment with chromic acid (a wet process),

the treatment with flame, the treatment with the heated air and the
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suitably selected. The thickness is, in general, in
the range of 10 to 250 mand preferably in the range
of 25 to 100 m Where desired, the support nmay be
treated on one or both faces by a surface treatnent
such as the oxidation treatnment or the roughening
treatnent to i nprove adhesion with the |ayer forned

ﬁ‘@af,ﬁ@n? ifRGGond MR ‘i?ra%ﬁaﬁ&’? witK! ﬂ%ﬁk}%ﬁe{ ?;'a:s? L xamples

I nclude the treatnment corona ai schnarge

&f gt FRipheWidd tieh 88t 1ﬁélﬁdé tR&HRA tblé(\%ti{ge che CEHE GrMfththnt

(a wet process), the treatnent wth

witdhas mehtenti t Tihé herfeattechtaiantan Guitadly é&e&ﬂeﬁa_h'%tyrdance
wi th ozone under irradiation with ultraviolet ray.

widmphestypef of Hber sugheni ndnt gesdrabnthd retatdeerithBy seiidna
bl asting and the treatnent wth a solvent. The
digelhange dy earedensble siremy tisl piardminedofi thaceffedamnd the

h f | h
dheutbi éﬁe&@%ﬁa&%&é@&%ﬁg PFRFBIBEL om t he
t t.h ff t biljt
born- 156 B Ry BT rEEER il e S neRPEERR i as TR Sloans
fb?%é&rﬁ%ﬁa#ﬂ %EQQB Qﬁle o dltlﬂgtlglq ﬁl&%@é@‘é# th¥REn& face of

he neans rec |ng and erasin

duppRrALi @mn%ﬂ@e&we(pfh thefoloiehg face of support Al
will be described in the foIIovmng In the RWI-1C tag

of tHa phes®WTilivenati ofl, tHehramans 1 wntidme Cehdli Rgadd dor
erasing visible information has a printing | ayer
1eaetdigs sands praringrvesiblec nformatian| lgen mﬁniangéayer having a
sensitive col or devel gpi g mat eri al , %‘@ier of a

shavehire pugh Ehptn ql‘.(&h’t SffoPeasHEr ¢al Wg Qﬁlnédn#lﬂegml a

P ofE HgeoPHE Be B Febt Gng RVl v bR Beb Trip dat
d &4 %E&E%ela%?léghaw%im"i'nét%ﬁe'b Ehég équa tvf’ilthfte oSupport

sor I'1ght "and converting absor
gamésm@w af¢6in tBE @Al FeRskirukBueokRéh daﬁ\.!@'aonhg?&r of a

material and a protective |ayer are
material absorbing light and converting absorbed light into heat, a layer
of a heat sensitive color developing material and a protective layer are
laminated on the surface of the support successively from the surface.
Therefore, as the rewritable thermal label of the non-contact type, a label
having the printing layer having the above laminate structure on a
substrate is used. |
[Rewritable thermal label of the non-contact type)

A rewritable thermal label having printing layer I having a
structure such that a layer of a heat sensitive color developing material, a

layer of a material absorbing light and converting absorbed light into heat

and a protective layer are laminated on the surface of the support
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| am nated on the surface of the support successively
fromthe surface. Therefore, as the rewitable
thermal | abel of the non-contact type, a | abel having
the printing | ayer having the above | am nate structure
on a substrate is used. [Rewitable thermal | abel of
the non-contact type] Arewitable thermal |abe

' s I I i t
ARy e M Blee; o DB BL T RAVEE 7 M sucn
fhatl 818¥er0bf & B 18dbRPSIADH AL hh@NoneOdi P Y5 rbbATight
absorbed Iight into heat and a protective layer are
imoi hedtech daydrhef auhéacgenditivheccdoipdevélopitd material and a
successively fromthe surface, or printing |ayer |
peoieetagvealayter ot Unmisaksd on lthe sarfaay of the smppattesua@bssively
absorping |ight and converting absorbed |ight into
Rem tha supjase. gna bpeutedsenbhe jxpareigbls thewmrbpihr) having

IR o BERLTE LB DU o TR B
T R LT N L T T

taneitiRl MhsbaRid BERS iiﬁﬂo"ﬁeaﬁ&%&i‘ib@ﬁ"f%(ﬂ%%% AR L@ wlarly

and the |l ayer of mat eri1 al absorbi ng t and

Bt tanilg cals Webedidabiht sdlédted heat dsteset ihed aBRVéntional
are not particularly Ilimted and can be suitably
arkegpoadins sdbsirage: indmayerw enforonrhmpbgrites pabdirag, the
substrates and | ayers. For exanple, the substrate, the
Jaagerofot heafespnsiiersicolovedeslaring emetenpilngnduther lagler of a
and t terial, absor l.i ght an

I@aﬁ%gf ?¢F§¥§E’§8‘F‘%§o‘:4&a@?ﬁvemﬁ§ dé‘é‘% ieggg%hfti ls&hegﬁqdescribed
J R ' i i d- . 3-118238
UERADERS A0 A AREL G 1 e PRSP TR ysdR bt
prot egf ke rje@i’lﬁébliest}fegﬁfﬁqaﬁ?l, thp %retgc%mg&%# ?ﬁ%méc{‘ as

ot her words, the protective [ayer “i's forne _
{iRyAitefhost BRLL! | B oths WdRi § A Heiibiectig 16AMRITEIAS] on the

absorbed light into heat
layer of a material absorbing light and converting absorbed light into heat
in printing layer I and on the layer of a heat sensitive color developing
material in printing layer II. The protective layer is not particularly
limited and can be suitably selected as desired from conventional
protective layers used as the protective layer in rewritable thermal labels.
For example, protective layers described in Japanese Patent Application
Laid-Open No. Heisei 6(1994)-344672 can be used.

In the rewritable thermal label, an adhesive layer may be formed
on the face of the substrate opposite to the face having the above layers.

As the adhesive constituting the adhesive layer, an acrylic adhesive, a

rubber-based  adhesive, a  polyester-based adhesive or a
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in printing layer I and on the | ayer of a heat
sensitive color developing material in printing |ayer
I1. The protective layer is not particularly limted
and can be suitably selected as desired from
conventional protective |ayers used as the protective
layer in rewitable thernmal |abels. For exanple,

BRAL e SYELnSSE P e BecleP 2SR PR Kberoge. oo
£28y146 hediVe 1 BrdBMHIE fffﬂnﬁ thDeEARIpdiRbEt weathA4hERYY e The

| ayer may be forned on the face of the substrate

thiomist of tthe taibebBecapay i) dnt iedOVR thay@hge of AStd € pm
adhesi ve constituting the adhesive layer, an acrylic

adhpafymblnin thibbergebaskdtoadihpsi.ve, a pol yest er - based
adhesi ve or a 15 pol yuret hane-based adhesi ve may be
used.Inghegwiriiable shivazillabel, ptuglease roplept meghies isposel on
refgﬁable fromthe standpoint o m%ath rability. The
i pRhesiEe devenhe WhERR S1SFESTAYer 4% thenransr gheet, o (theet

f 5 t0,.60 .preferably in t f1
BB b5 ofri?, B, pH EER G ash gortiing, O FaRegylene
bepeh he. adhes;
SRR IRN e DR ETR DR PET End DR pIGIANET 5 BOfkBvlone
16RAhh RO & ARikER el fdpdr S¥ P& aded bhﬁélfmiﬂ@pé ¥iﬁte§éih§ Nent
a

terephthal ate (PET), foanmed PET and pol ypropyl ene,

ipolseel hyAenihe lrelohsialce ageper silighsbhsnel paRasir®r aghats are
coated paper with a releasing agent is used. As the

nrefeaableng Hyernne-bastd agaetshand darhsineatsr raped garenss haeing a
preferabl e, Fluorine-based agen{s and carbamat e- based

la@%r@énhaﬁkﬂgg@um Bay @ Sﬂ?? aped B dckagsapkthe gelease
sed. The thickness. of the releas sheet. i s not

BEFF ety dishieed, ok Ep et g WoireRe & spaut 20 to

1 20 to 150 m The RWM-1C tag of the present

i nvention can be prepared by using

The RWT-IC tag of the present invention can be prepared by using
the conventional IC tag having the above means for recording and erasing
invisible information on one face of a support and attaching the above
rewritable thermal label having the means for recording and erasing
visible information to the other face of the above support via the adhesive
layer after the release sheet is removed.

The RWT-IC tag of the present invention may also be prepared by
forming the printing layer by laminating the layer of a heat sensitive color
developing material, the layer of a material absorbing light and
converting absorbed light into heat and the protective layer or the layer of
a material absorbing light and converting absorbed light into heat, the

layer of a heat sensitive color developing material and the protective layer
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t he conventional IC tag having the above neans for
recording and erasing invisible informati on on one
face of a support and attaching the above rewitable
t hermal | abel having the nmeans for recording and
erasing visible information to the other face of the
above support via the adhesive |ayer after the

' [ . .Th - f th
EELARP BnMECID HETEY B s lRFort e B ineliin ng emedior
RN 19et §ﬁ|@f tﬁ&’adﬁ&mr%éhﬁg 1h9& ik %{ﬁﬁ?cﬁf a heat

sensitive color evel oping " nateri a e layer of a

mat erfigd ra@awiingr kh:ghh ENGae CENMRY bf%n@kli‘aﬁﬁﬁ?n will be
light into heat and the protective layer or the [ayer
dfscribedraih ¢he &llosaagr bi ng |1i ght and converting absorbed
light into heat, the |ayer of a heat sensitive color
devel Dt nepdeatveriter foarsh 1Gdaprofitbetiresentayeentidf can erase
directly on the other face of the support or, where

s reerdomiennatiemdn batbaef the mapas g’fftl@lcoldiegaélmh@rasing

coating, | is f d. Th der / wit n 1C
BNt Y T e it ind i G
. i NQ: It f | C. t f th
SRAO0 08 TN6cCERUETMENL S0l B Ak oA, ¢

bot h e %&%rdﬁg%df QastREOf Gisitde ?ﬁ‘f&rﬁ%@ﬁ&lﬁ% tﬂerﬁ?‘]ﬁf‘é% Sag

i nformati on and the neans for recording a er as

ofithé lreseritihosimoh 0an ke @nAARcAQNiAE 1ad8Mean bYAS DS laser
same apparatus. The recording and erasure of visible

hieaforitres ipoefeirable HeoR\Whel Catidgoinofof tchavenieaentind operability
i nvention can be conducted using | aser beam As the
afd9erappgaats thatilasey gaan sving pormseatimawdpelengtioin the

EOLTTEHTE 2O SR A P B o s
' l.ected. For. le,.
080 60 DO TS AR o

bR o RIdeREEL A ke MRd ABsikEH H TBIJr@An&PRith the used laser. The
distance rat which information can be recorded and erased can be set at
about 100 to 500 mm. It is preferable that the distance at which
information can be recorded is 100 to 300 mm, and the distance at which
information can be erased is 300 to 500 mm. On the other hand, the
distance at which invisible information can be recorded and erased can be
set at about 10 to 500 mm by suitably selecting the member for recording
and erasing invisible information. Therefore, the mounting of a laser
head for recording and erasing visible information and a member for
recording and erasing invisible information in the same apparatus can be
facilitated by setting the distance between the laser head for recording

and erasing visible information and the object of control and the distance
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be recorded can be set as desired in accordance with

the used | aser. The distance at which informati on can

be recorded and erased can be set at about 100 to 500

mm It is preferable that the distance at which

infornmation can be recorded is 100 to 300 mm and the

di stance at which information can be erased is 300 to
t h di.st ance.at which .

invisib ormati on can beé're

1R ob§&dt AlcoRRBVAt dldBnbOR R by suitably sel ecting

the nmenber for recording and erasing invisible .

i nf orTmetliconystdienaher 1¢hag WPYRG iphGset iAvbAGEH, o Pe@lity
for recording and erasing visible information and 'a

afemtyeles G congudredichgatanchedr asibnthd RWSITH! eag of the present
information in the sane apparatus can be facilitated
pyeniaeR| gge t héacdils toancen bettwentic hmdchser foeadrdmsfer and

recordi ng é@ﬂq eﬁas'ng visible information and the
t5ppeerre e Ghe gRCtmarediranaisseed, irfopmpfiearinttngh of the

menber. for r cordhp and erasi .dnvisible ipformation

EanS eisprdig Bl Criinemasile fHeF AP A e meamkdor
. ' . by Ci tion,

IR U AL S ISP PR, B o

reb@-dRWhy et 29 dof w8y X ﬁmtcoﬂtg%%ﬂghﬁé‘r.af e placed on

an autonatic nachine for transfer an transferred.

Wi | dntthe sybjess usiras &n ICaAETEThe hreddift GhIBHON the HokBer
of the neans for recording and erasing invisible
fonfroeqrding mnah drasieg meassble omfomexioodiangl ahe lesashagd for
visible information i s automatically erased or

TPERIGI R A gy e e g Biside Anfarpwdtiommayiln dewosed separately. on

' th t [ ICt .0f th t

L DA R BB R R B e rvoens
TRAIVIRY ' ' d. .t hel. head. f.

Al B R R e o

1AVIB1H16 SRS RRATH Bhd tRE redol@ind@¥n P brdH@B 9k $isib R ink I hation
reader/witer for an IC tag of the present
by the same apparatus may be disposed on the way of transfer. It is
preferable from the standpoint of efficient recording and erasure of
information that the reader/writer for an IC tag of the present invention
described above is disposed.

Figure 2 shows a diagram exhibiting an image diagram of an
example of the system using an RWT-IC tag of the present invention.

In the Figure, an ohject of control 22 having the RWT-IC tag 20
attached on the upper face is placed on a conveyor 21 and transferred in
the direction shown by an arrow. When Ithe object of control 22 is

transferred to a position under the reader/writer for the RWT-IC tag 24,

the conveyor 21 is temporarily stopped, and information is erased or
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i nvention descri bed above which can achieve the
recording and erasure of invisible information and

the recording and erasure of visible information by

t he sane apparatus nmay be di sposed on the way of
transfer. It is preferable fromthe standpoint of
efficient recording and erasure of information that

0e g, t r C .he present . L
FROLARROR! R B (18" BB o ukih BhoRRetoe insiable
tidiRatiem St b3y BB adh isi L& ati
of the system using aSn f?\f\r-lcngéag o?&t‘ag}élgg?lglsbgémrmatmn

imvhst RWT-ICNtdch @0Fbguite. raieoRigelr 8 LaBhiBhidd
having the RW-1C tag 20 attached on fhe upper face et

Thepiadeedtlonnavenrene pb th tomngor 2aris resuradd | and theobject of
directi on shown by an arrow. \Wen the object of
eHT9Io12 Dtrpgsferyeshisr der dapigmatad positidnon Thedeadeterriter 24
Feagerl%gite for the RW-1C tag 24, the conveyor 21

s Pathod thei fupctipn ghetasing and eentding srisiblemderdagon and

corded. in both qf the.nmeans,for recording and
o ERRGIRE0S SR ek HakRB Tkl e RakAR Tome BWTIO
t£cos ding and erasing visible information in the
-IC tag 20 by the reader/witer in a non-contact

MaNNeThe sydieabinglan 10 %a?‘é‘g?ﬁ@ B}es%fnt Itlﬂ\g%&?asﬁ/ E¥P%e 2bplied

is resuned, and the objec contro
torenséey methagoniches, deshgnala dhe 06hirbDBE pIRE and processes at
reader/witer 24 has both of the function of erasing
Jage of iredmdtion, bbiraniagk oremh in dhe dnglistith stfaenehédnand
of era%Lng and .recording visible information in the
wmfralel inveptoy), &ﬁéﬂ%@ﬂﬁe@?ﬁ%m@eaw%@tﬁag (mfconhing at the
ied,. to varj.ous

i [ b 1
TS SPLBRSA, B RBC A LRLRYRs aren, @

lﬁﬁﬁﬁﬁ%ﬁ?ﬁt ake fie gggg € ()9 f d&&ggfﬂc tainc 5 h]{es:g%li%ga, : Ellg)e ni'(s)gfstics

int ogi stics s check and
mAveRémexd,, Cina!ri:ﬁ%@ﬂl%‘i‘i%nt)f | Aechiieing! £3d Sl29%he (automatic

(accounting at the
accounting at restaurants and control of books in a library), (g) providing
information of commercial articles and products (providing information on
traceability, information of products and electronic display of posters), (h)
safety management and prevention of crime (control of the best-before
date, prevention of theft and prevention of shoplifting), (i) finding forgery
and identification of name-brand goods, (j) prevention of medical accidents
and (k) control of animals. Among these applications, the application to
logistics management is preferable.

The system using an IC tag of the present invention is effectively

applied to the case where the object of control is a plastic container

containing articles transferred by a conveyor in the logistics management.

19



regi ster and sinmul taneous accounting of .a plurality of
articles), (d) nmanagenent at the stage of disposa
and recycling, (e) logistics mnagenent, (f)
managenent of accounting and | ending (automatic
accounting at restaurants and control of books in a
library), (g) providing information of commercia
articles and products (providing information on
traceability, infornation of products and el ectronic
di splay of posters), Pgmanagenent and
prevention of crine (contro the best - before date,

pr evemnhé Oprebnt RBGEn@GE PIEVRN | i
(1) flndﬂﬁb f][érgeryl1 and |dentpf%%g?%%ﬁﬂgg géhﬂgéﬂy~wmh

ghadnce ¢ pxpmeVenin the follownek. c dowewdrded presane ikdontion is
control of animls. Anong these appli cations, the
aypingtgditorthe exaingdest i cs nmanagenment is preferable.

The systemusing an 1C tag of the present invention is
effectively applied to the case where the object of
ﬁont r? is a plastic container containing articles

THRE e}red by a conveyor in the |ogistics nanagenent.

rmr e spécl §| capf( afﬁigé%?sg%gﬁtgéoggu&%ﬁpﬁe@ q%(r:?n( E@ tag of
thel hOMePEtactQYeY %aﬂ&ﬁcﬂ?ﬂr@& Cﬁgpbl’s‘at or}l?tth(eaiirade

limted to the exanpl es. SUr14age

iidree Offf$i102CsI e hath iap n:@ﬁgtlﬁméél vﬂfch am 1CchiR%aPihe ffdGns
non-contact type [manufactured by LINTEC Cor porati on;

fohgetomlies amaherasins-iniBIQE" infum stiomamd anS&mﬁeﬂhad01rcu1t
with a |CChI as the neans for recording and
C@P&%W’? 'ion‘v?'lﬂ%ll ¢hippporavetitaiie gharmal drhed mfathei nowricontact

SRUTEE Qo ErE el et Tobel
IQQI'IHOEEK’PQS thlé]emé&?sd?or recofdmg and2 erasing visible information
was attached via an adhesive layer 8 after the release sheet was removed.
The obtained laminate was cut into the prescribed shape, and an RWT-IC
tag similar to that shown in Figure 1 was prepared.

The 1C tag of the non-contact type which was constituted with an
IC chip as the means for recording'and erasing invisible information and
an antenna circuit connected to the IC chip was prepared in accordance
with the following process.

An antenna pattern was formed on a laminate [manufactured by
NIKKAN INDUSTRIES Co., Ltd; the trade name: “NIKAFLEX”]
composed of a copper foil and a polyethylene terephthalate film having a
thickness of 50 pm (support A 1) by etching. After an insulation ink 11
[manufactured by Acheson (Japan) Ltd.; the trade name: “ML25089"] was
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PA-T1 8LK"] as the nmeans for recording and erasing
visible information was attached via an adhesive

| ayer 8 after the rel ease sheet was renoved. The
obtai ned | am nate was cut into the prescribed shape,
and an RW-I1C tag simlar to that shown in Figure 1
was prepared. The |IC tag of the non-contact type which

@étsbﬁbg et del Ak ah&r%{ge rﬁ I?:) tpgﬁgl&gg%rnaﬂntenna

recordlng and erasing invisi

Arb DN Wad Goihed ORNGEEREah & tvﬂ%h ' ﬂ&ec Eél%eﬁﬁlznﬂ%ﬁgahﬁ&g

in accordance wth the follow ng process

gatramilywamduotive haebe dmaanifaateed BRIPOFUBO QCODYLTD ; the
NI KKAN | NDUSTRI ES Co., Ltd.; the trade name:

il ARLIER" ]‘Dwﬁiﬂée]d afd amcdﬁpehlpf di [mandfaatured by Royal

ﬁoj yet | ene terepht hal g} e filmhaving a thickness of
bﬂmS( BpEPRICH 1§ "Gy Et hwiag. mfumded awithnsahatidbasivek 12

Bl RS s VL0 e

mPattern by printing, an antenna circuit 3 was
forrre I'm~‘accordance with the screen pr|nt|ng using a

glo.ef:tTIﬁéi@l {he SRRAHGT EMEuR a§taﬁ1§/\2§% lébigfiff)r ef:gﬁ? FJ}he

the trade nane

dntbraaudipatitireddly d3o¥Ald wRth ld BSublee
|-C(1)El] vbas mounted with an adh35|evgh%g%l%§sure sensitive

a[dimsMeatapﬂ éﬂahyfdé’lr’mﬂ%ymﬂm‘E@I Cegipatishi ehe thA® name:
trade na "TAPO402E"]. Then, the antenna circuit 3
gﬁdsﬁﬂéei %‘ﬁinﬁ pelatisderd temphh@lamﬁhnd’mmng authtickhess
e covered with doubl e, si ded pressure sensitive
el 2s IE he surpath 2?%%%15 ib bin g imerEee OB Fhati o adhesve

pRBCE PRCR el PR R p Bt h R R B G BT Gchinennd
SIRO%E of BUPRA Lol ab) th2 ‘ﬁagﬁfl&ﬁfre&ucr‘ that an

adhesi ve
The rewritable thermal label of the non-contact type as the means

for recording and erasing visible information has a structure such that a
layer of a heat sensitive color developing material, a layer of a material
absorbing light and converting absorbed light into heat and a protective
layer were laminated successively on one face of a substrate (a
polyethylene terephthalate film having a thickness of 50 um) and an
adhesive layer having a release sheet is disposed on the other face of the
substrate.

As the layer of a heat sensitive color developing material, the layer
of a material absorbing light and converting absorbed light into heat and
the protective layer, the following layers were used.

< Layer of a heat sensitive color developing material>
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| ayer 5 was placed at the side of the antenna circuit
and the IC chip, and an IC tag of the non-contact
type was prepared. The rewitable thermal |abel of the
non-contact type as the neans for recording and
erasing visible information has a structure such that
a layer of a heat sensitive col or devel opi ng

Covvebchn? bl Pl R S P «
et L AR ST L o R B R R Pt 2
R bEKNEEE- 1) 202 Mprangias a@‘ﬁi@sH§f§hﬂex%}fﬁfso@,avif-(w-n?ethyl-N-

rel ease sheet is disposed on the ot ace’ of "t he

shdéoyddidforidambteo)pByesl 86 thehRAlerSBISkbloY Sd&RIGing agent

devel oping material, the layer of a nmaterial

apbor thimded iofthe anltradnleer tiyngueibgotshed (4 iwgbthdnd Acrylate)

G@?t and the protective layer, the follow ng | ayers
pufgegiaged by dainichiseaky daalos dnThamisaboMbz. Co., Ltd.; the

devel opi ng Lak > 1 A |ayer of a heat sensitive
rafigpa 'e]r)ﬁg%ﬁgéﬁrltaéltﬁﬁlbl ing a thickness of 1.4 m

' 4- dj et hyl,am.no- 2- et hoxyphenyl )-3-(1-et hyl - 2-
LB o dp s AD Ao R e A e b gboosbed ety nto
KetD et hyl - N- oct adecyl sul f onyl am no) phenol as the
reversi bl e col or devel opi ng agent and a bi nder of the

ul tr &y ifeatofr Aih kN AbotBend Bglf ShARDR i
[nanufa%%u#%d by Déinichisei agCDIor &.gﬁgﬁ¥%§$§ﬁk?%;¥ﬂn

@00 hedt bayinghethitkacs ofapmn idihgm AR hide Dt dnplex-based
bi nder. <Layer of a material absorbing |ight an
colieg t4gegt absenladtutedhbyi FOSCOedb> Btd.ayhe tfada name:

. erial -absorbing |light and converting absorbed |ight
BHASNER0° iy ey Botwiek pisertone ighlemg & randér of the

MR AT 1EHP lc&l)'&hga%y%de (a urethane acrylate) [manufactured by
Dainichiseika Color & Chemicals Mfg. Co., Ltd.; the trade name: “PU-5
(NS)’T as the binder. |
<Protective layer>

A protective layer having a thickness of 5 um using a polyurethane
polyacrylate [manufactured by ARAKAWA CHEMICAL INDUSTRIES,
LTD.; the trade name: “BEAMSET 500"].
<Release sheet>

A release sheet manufactured by LINTEC Corporation (the trade
name: “8LK”) prepared by coating a polyethylene laminate paper with a
silicone-based releasing agent.
<Adhesive layer>

A layer of an acrylic adhesive having a thickness of 20 pm

22




col oring agent [manufactured by TOSCO Co., Ltd.; the
trade nane: "SDA-5131"] as the material absorbing
light, and a binder of the wultraviolet light curing
type (a urethane acrylate) [manufactured by
Dai ni chi sei ka Color & Chemcals Mg. Co., Ltd.; the
trade nane: "PU-5 (NS)"] as the binder. <Protective
i [ thi ckness, .0 m
et el OF PN CBYS0malibh B Bt P e R 0y

oy | )
A0 FEUCARRISTE B T8 IR

redersoaditastled diye bf HUBEnSEPAM tirdNe{ibRed lekdlle ftMMBibility
"8LK") prepared by coating a polyethylene | amnate
gupangwot lufting sid pedive: basedhealthashpngaagetiched to a curved
<Adhesi ve | ayer> A | ayer of an acrylic adhesive having
durfdfeckness of 20 m 22 manuf act ur ed by LI NTEC

"PA-TI"). The prepared

Cor pgy,at i (the trade nang: _
RWT- | C1& ?3’9 Tﬁalléﬁj L4 fraskakiashest todbe gmpesxare ¢f mgplassic core
. e sheet ), si ze of 20.mMmx5H5 d exhibited
B Rk sPr ey odhs i HERaor T APl gunan e aegh of
: . curyed ur.f ace
TERLIPHLR SEGNEE, 34 BEUER (RS e G pE G tonern
of| 5581 inGn COMAALRRY 500 RAnt Wnkdnd hie hegee '
di aneter of 150 nm and a | engt hﬁ%{ft 0<f500 %ﬂﬁ%?ggggog
doheral nsTHe obfectioptaidlowaopiatedon £ aorsiczer, il 1 Bllowing
length of 550 mm a width of 500 mm and a hei ght of
tegfowaaporduated usisjzdte followtamteagler/wWitierdby ea RWT-IC tag.

control was aced on a conveyor, and the follow n
As the rez%er?wnter for an R“yT- C tag, an apparatus he?ving a

%'ect of

YAG laser marker [manufactured by SUNX Limited; the name: “LP-V10";
the oscillation _wavelengthi 1064 nm| as the laser head for recording and
erasing visible information 34 described below and a member for
recording and erasing invisible information 385 [manufactured by
WELCAT Inc; a R/W controller: “TE-301-RS” + antenna “AN-10927]
described below was used.

The setting was made so that the distance at which information
was recorded and erased by the leaser head for recording and erasing
visible information 34 was automatically adjusted at a height of 200 mm
for the recording and 400 mm for the erasure from the upper face of the
plastic core.

The setting was made so that the distance at which information
was recorded and erased by the member for recording and erasing

invisible information 35 was automatically adjusted at a height of 150 mm
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test was conducted using the follow ng reader/witer
for an RWM-1C tag. As the reader/witer for an RWM-IC
tag, an apparatus having a YAG | aser marker :
[ manuf actured by SUNX Limted; the name: "LP-V10";

the oscillation wavel ength: 1064 run] as the | aser
head for recording and erasing visible information 34

ﬂgﬁlcfﬂeb“}sg%%fﬂg?%'f)mge @a@ﬁ%gfe for recording and

erasi ng e I nfornatTon 35 [ manufactured by

VEL ' ; R/ leer 2t : - RS" 1 .ant
Yo e g, At TS AR e

meceodm thwéxdihigledi st ance at which information was
recorded and erased by the | easer head for recording

and eAnsibject off sintkel RAfaytanbicdonithAtNERVATIIOMBAE G bY the
adjusted at a height of 200 nm for the recording and

| umEeThiRCe oras hlaced asua sohvenrtde [Higpee 3f@dle dhet bmveyor 21
| astic core. The setting was nade so that the

pg maoved, andihiccpbient of pentren22 weas Heosfoteal andhernsidd of

t he nmber for re [ and erasin i nvi si ble
t%f 5?%??%%‘“@%52%§na§%ﬂﬂﬁ?% I%;?1 adj tgc%’él"eé‘[or aZheVahtthen
om t he upper face of the plastic core.
éélgpg%r egﬁghfﬁé,(é)g' (b) andpg (c) show di agrgrrs
exhi kit | h ' es. opj ect
o com Ha e e B B DI, SR PLCR, WA OB or
repmeling ane svasiny eicdde ARf@NGAMEIPanAls L ENELEI3 x(e@a,%ding

The conveyor 21 was noved, and the object of contro

@l \gaesinga hefisible dnfontdiéon B deeref didpbeed.eadey/ Wd t16wer
for. an -1C tag 24. The conveyor 21 was then

Rrhppe &% @9?@1%‘”{1591} ruphey-hesadeartgaingr havdng faoreednscreen
sﬁ\%y& ttﬁgouzgﬁi w%ilcl‘?st E—) 0 ejggt BP E:ontrol 22 was transferred were
disposed. A viewing window attached with a resin film cutting off laser
beam was disposed at the front face (not shown in the Figure).

In the test, the treatments of the visible information were examined
as follows. (1) Recording of visible information, which were the name
and the size of the plastic core, and (2) erasure of the visible information
recorded in (1) in the rewritable thermal label of the non-contact type in
the RWT-IC tag 20 attached to the object of control 22 were conducted by
the laser head for recording and erasing visible information 34. It was
confirmed by visual observation that (1) the recording and (2) the erasure
were surely achieved.

The treatments of the invisible information were examined as

follows. (1) Recording of invisible information, which were the name, the

size, the lot number and the number of the plastic core, and (2) erasure of
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recording and erasing visible information 34 and a
menber for recording and erasing invisible
informati on 35 were di sposed. At the |ower portions
of the reader/witer, rubber-based curtains having a
reed screen shape 37 through which the object of
control 22 was transferred were disposed. A view ng

i : i i.n fihl.mcutting off. |aser
A Bl AROEH abob heBulRR B0 R o £ R he Pivmcapatact
- ipsusethe RWTNE 16580 wdb n z’ae yisible .
iyr?fgor mation were a%iam’ neg Jozglgﬂ[fﬁc;g:a] fé’aéﬁg(“& mhgl&igrdr%ardmg

2id \GiraéibkinviiBleMBifbQRa tivh] I WRESh e a8, ef'.’p' thP%f the

size of the plastic core, and (2) erasure o e
mirscdtact nfsprenatdien recapadzaiechy na (1daded LRCtHELVEAARP! §pe
hermal | abel of the non-contact type in the RM-IC
fecared die dVELCAR Tobj dbe ndmedARHAN 102028 eind it was

conducted b he | aser head for recording and erasin
FPrRied fgﬁfc $Prieisrordang apd\ka%tha:wurweg@yumﬂg aahicved.
obseryat{ on t hat he recording and (2) the erasure
wer e ‘%S(J%Iéff §esalﬁﬁi°£\%%l .atb‘i’ﬁ‘é prpeedurehi it vs eondfismed shay, gvith
i ti i_n as .. follo .1). Recardin
SRR bR, UF e PXAPORSo (S L B 0 iathlS Sffusion,

theZ@cordi€e Al tAHRESuRANG dN8 LUIPEE aﬁ%o%?@c&l a%&rﬁg&(it%(}] in

core, and (2) erasure of 24 the Invisi or

a epardedadtnmabnek udifg He badeOhppdiathON-PRAL 2ate e%;%epc%ed
of the RWM-1C tag 20 were conducted by the nenber r
reewlés diwld beartdasrealsi ng i nvi si bl e information 35
Inforymtion in the 1C tag of the non-contact type
ver e W BeRghe 3e5d s complatkd, the mowenmentchf thy penveyor 21 was
manufact yred by. WELCAT Inc.; the nane; "RHT-100-02"
‘{iﬁ%mFGL \%&g ﬁ@og%ﬁ\\’/}ﬁ@&?ﬂ%f @B) VRR anpPERD (el the @tt@@ezyil the
- r Ik al eved. the result of the
rg %?ﬁ&gggégﬁgﬁﬁgYﬁﬁ?@&%gé@gﬁﬁ$$$&§i at, with respect
to both of the visible information and the invisible

i nformati on,
Example 2

An RWT-IC tag similar to that prepared in Example 1 was
prepared in accordance with the same procedures as those conducted in
Example 1 except that, in the rewritable thermal label of the non-contact
type, the layer of a material absorbing light and converting absorbed light
into heat, the layer of a heat sensitive color developing material and the
protective layer were successively laminated on one face of the substrate.

The same tests as those conducted in Example 1 were conducted,
and the same results as those obtained in Example 1 were obtained in all

tests.
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the recording and the erasure of data could be
automatically conducted in a non-contact manner using
the sane apparatus. Thus, the expected results could
be obtai ned. Wien the test was conpl eted, the novenent
of the conveyor 21 was resuned, and the object of
control 22 was noved to the outside of the

Eeami e 2 Ar &%N@ﬁ%%%@%@#ﬁm?eﬁaﬁ i
Exanpige ¥cvas: ofp{}%pﬁfe%g glcﬁfliﬁ%dl?z&ig xﬁﬂe&&l%oqereég ing and

procedures as those con ucte exce

dhaing | Visile nErhA@6h eatd el NRleahabely %cc;rﬁ d erasmg
non-contact type, the layer of a material a sor :
Invgdibleaimformatient both albsoingestcbidihg andnéﬁsh@gﬁlnfoi‘ﬁ@tmn in
| ayer of a heat sensitive col or devel oping materi al
&ﬁ@nﬂhﬁmaﬁﬂnaenemwghﬂayeﬂewbﬂ@yguubesshaeéywhﬂﬂﬂ@&medThe
on one face of _{he substrate. The sane tests as those
%ﬁ%@c%&guﬁh@fé e tRevaebe enldaatageousiynasadidos @memple,
ﬁ)ﬁ E as those obtained in Exanple 1 were obtained

K logiptics Management\nSTRI AL APPLI CABI LI TY The I C tag
of the present invention has a nmeans for recordi ng and
erasing visible information and a neans for recording
and erasing invisible information, both all ow ng
recording and erasing information in a non-contact
manner, exhibits flexibility and can have a snmal
size. The systemusing the RM-IC tag can be
advant ageously used, for exanple, for logistics
managenent. 26 CLAI M5 '
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1. An IC tag which conprises a neans for recording and
erasing invisible informati on and a neans for
recording and erasing visible information which are
di sposed on a surface of a support and allow
recording and erasure of the information in a
non-contact manner, wherein the neans for recording
and erasing visible infor gﬁ@;has a structure such
that a layer of a heat sensi e col or devel opi ng
material, a layer of a material absorbing Iight and
converting absorbed light into heat and a protective
layem de thgmuhadle bodipifis U B6R @cfr E’Q&rﬁ%‘l&o%ntd erasing
successively fromthe surface, or a |ayer o
imyisblealinfbsatibnngndi ghtmeand faorverting a&i@ls‘éwﬁﬁg visible
light into heat, a |ayer of a heat sensitive color

ppm gy hishepral dispesed pn ot entrface bAyesuppet and allow
| am pated on the surface of the support successively
LeESRRR e Bt pLasare 2of the utfpltragha@cm ca mprreoxChal manner,

t he ne for recordin sing invisible
VhEleh ThkomedBaPr cBtordiy andn samvaaa ariddsmation has a
&Hi&ﬂi‘é sulP BIGCL ?%retroo h%it%nélg cd:vl%r Ewi?@pﬁ%atenal a

according to any

16$60604 RohteiAd aﬁﬁcﬁ%%%llgﬁt ha 'cQﬁ@eﬂtﬂfgoéﬂg%Fl})eQ{]llgﬁt into heat

conducted with | aser beam having an "oscl

amal el grgtdetiob EOrt arel 16R0nAUSH 4n fhe QATBIE WSS LAL él%{port
an I C tag which can erase and record information
SWeedpsofely frormhn suffore r@colaiengianthaesdal figsorbivigslidhiCand
i nformati nd _the means for recordi ng and erasing
COPESHTS | 6‘?%?&{ llsht lﬁtt@ HeeatCat dayer29f debeat Isedsitiveamlor

(%neloof d altrrs ;1] 3 r% same paratus in a

BIoBing afithialahd 2 o Br ettt b R matekor She wrlane of
bj ects f trol

tHO DO RO, B MBS TThed Tn any one of

2. The IC tag according to Claim 1, wherein the means for recording and
erasing invisible information comprises an IC chip and an antenna circuit

connected to the IC chip.

3. The IC tag according to any one of Claims 1 and 2, wherein recording
and erasure of visible information are conducted with laser beam having

an oscillation wavelength of 700 to 1,500 nm.
4. A reader/writer for an IC tag which can erase and record information

in both of the means for recording and erasing invisible information and

the means for recording and erasing visible information in the IC tag
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Clains 1 to 3 on an autonmatic machine for transfer,
transferring the objects and automatically erasing or
recording information in both of the neans for
recording and erasing invisible information and the
means for recording and erasing visible information
in each ICtag in a non-contact mnanner using a

| t N e. obj.ects,are transferred. 6. .
Qﬁ%glg{le/g},\%ﬂm augri :Q’gb a(gf pé’:lltn’ésg ].ag%g% d,}SHbg tao Séf% ﬁ,pg’aratus mn a
WoeL8hihct Reandgader/ witer for an | C tag described in
Caim4 is used as the reader/witer. 7. The system
using an I C tag according to any one of Clains 5 and
6, which is applied to |ogistics managenment. 8. The
8ystenystsimmsans la@ 1@gtar ediidh n@nigriédsapcing W el@ality of
an object of control is a plastic container
inetaifar sgntret eetleattached frethalie B tag doseiied. in 28y one of
Claims 1 to 3 on an automatic machine for transfer, transferring the
objects and automatically erasing or recording information in both of the
means for recording and erasing invisible information and the means for
recording and erasing visible information in each IC tag in a non-contact

manner using a reader/writer while the objects are transferred.
6. The systéem using an IC tag according to Claim 5, Wherein the
reader/writer for an IC tag described in Claim 4 is used as the

reader/writer,

7. The system using an IC tag according to any one of Claims 5 and 6,

which is applied to logistics management.

8. The system using an IC tag according to Claim 7, wherein an object of

control is a plastic container containing articles transferred by a conveyor.
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