-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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means for recording and erasing visible information in the IC tag using
the same apparatus in a non-contacﬁ manner, and a system using the IC
tag which can be applied to logistics management.
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



1 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 forned, it
is inpossible that the inage in the heat sensitive
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attention. For exanple, a reversib eat
of time and labor were required for the removal. To the adherend from

which the label has been removed, another label printed by a thermal
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
is 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



recording material of the non-contact type having a
means for recording and erasing visible information
which is obtained by formng a heat 2 sensitive color
devel opi ng | ayer containing a dye precursor and a
reversi bl e col or devel opi ng agent on a support is
devel oped (for exanple, refer to Patent Reference 1).
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The IC tag has electronic information at the inside of the tag
attached to an “article” and has the function of identifying the inforniation
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), (38) 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.



anot her information, in sonme cases. The IC tag
descri bed above can be utilized, for exanple, contro
at the place of production and in the stages of
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with a member 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
1s 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



is provided for use as a planar display and has a
drawback in that the nediumis inconvenient for use
as a tag since the nediumis 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-Qpen No.
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which could erase and record information in an IC tag
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achieve the above object, it was found that an IC tag exhibiting the above
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 information in 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



same apparatus could be obtained by disposing a | aser
head for recording and erasing visible information
and a nmenber for recording and erasing invisible
information at different positions in the sane
apparatus since recording and erasure of visible
information in the IC tag could be conducted using
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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;

(8) 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



devel oping material and a protective |layer are

| am nated on the surface of the support successively
fromthe surface; (2) The IC tag described in (1),
wherein the neans for recording and erasing invisible
i nformation conprises an I C chip and an antenna
circuit connected to the IC chip; (3) The IC tag
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(7) The system using an IC tag described in any one of (5) and (6), which
is applied to logistics management; and
(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 visible



(8) The systemusing an I C tag described in (7),
wherein an object of control is a plastic container
containing articles transferred by a conveyor. THE
EFFECT OF THE I NVENTION I n accordance with the present
invention, the I1C tag which has a neans for recording
and erasing invisible informati on and a neans for
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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 IC 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.



i nformati on and the neans for recording and erasing
visible information allow recording and erasure of
data in a non-contact manner, the system which
enabl es automati on of recording and erasure of data
can be provided. BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 shows a schenmatic diagramexhibiting a
sectigpal vi WOfdaﬂ ex rrxple f the 1C tag of the .
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and 3y:(c) g;'!;wg iAagrans exhibiting the test nethod in
t he g%(anpl es. §g%he nunbers and characters in the

figures hane ahesiveasndrds as listed in the foll ow ng:
1: Support A 2: An adhesive layer 3: An antenna

circu8t 4An Antdrfncéivguib, 7 and 8: Adhesive layers 6:
Support B 9: A reversible heat sensitive recording
mat er4‘al A®ICahir| ease sheet 11: An insulation ink
12: An adhesive 20: An RM-IC tag

5, 7Tand 8 Adhesive layers

6: Support B

9: A reversible heat sensitive recording material

10 A release sheet

111 An insulation ink

12:  An adhesive

200 An RWT-IC tag

21: A conveyor

221 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

37: 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



21: A conveyor 22: An object of control 24: A
reader/witer for an RWM-1C tag 34: A |laser head for
recording and erasing visible information 35: A
menber for recording and erasing invisible information
37: A curtain having a reed screen shape DETAI LED
DESCRI PTION OF THE | NVENTI ON The I C tag of the present
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beam, for example, having an oscillation wavelength of 700 to 1,500 nm.

As the means for recording and erasing invisible information in the
RWT-IC tag of the present invention, a means for recording and erasing
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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beam for exanple, having an oscillation wavel ength of
700 to 1,500 nm As the neans for recordi ng and
erasing invisible information in the RW-1C tag of
the present invention, a nmeans for recording and
erasing information used for conventional |C tags
which is constituted with an IC chip and an antenna
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R ST e
' I: .non- 0t agl_t t h
G508 DAk Bl 08 TSRS o0 BE 4 G

ﬂy@e%ﬁmgéscyib@d%e@i%aﬁ}/me&ayer 8. A reversible
heat sensitive printing lTayer of the non-contact type

may bEhe grcdees Gk pltdp@@tﬂg/tmRW@rﬁagAaflthbrpﬂ@lsé}&eir%ntion
the reversible heat sensitive recording material 9
wilkbe destritical intheafdHewinve | ayer 8. The reversi bl e heat
sensitive recording naterial of the non-contact type
and thethefieytsitppet mediexi ofi the gntenna sirchity@ dispbsed on
t he, non-.cont act e wll. be described specificall
qng @.cg of support A f %Pa the adhesewe ?ayer 5) and t%e mountingyof 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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The process for preparing the RWM-1C tag of the

present invention wll be described in the follow ng.

As the first step, the formation of the antenna

circuit 3 disposed on one face of support A 1l via the

adhesive layer 2 and the nounting of the 1C chip 4

connected to the antenna circuit 3 on one face of

suppor.t A1 to formth s.for recor .

0811@@9%8 PRy Befal b e s e peY gy a resin
f a foil of an

f&io {2&4\5 o a} 9&%& &%Q%n%l %%j?@ﬁ{

ctive a such as a foil of

coppq:rftarﬂ@ eH{T:‘eHHH‘ ot tlé%‘ﬁﬂ d"aéd%%& @é%fswe ah®fknna
2. IS

I'n Figure 1, e adhesive ayer or med.

cHWRY & is afol il fdsir[@ ofn aidsuBltREt ihkally af@NEMCtd¥&rically
nmetal such as a thin filmof copper or alum num may

cbadtatiiveepadiy, aapohe dEpbsp diiomammtarisingaeadhesivefl2t he
metal directly on support A 1. Then, an antenna

pat t er Hsing suppend, Bf @ hagsxegrpdbesivyg 1aEeltSh5r@de§| agd trelease
|ithography. As another process, support A 1 nmay be

shesfiscat hathipidas, theselepsaphsetadribactda ef thesadhgsive layer 5 is

rP AP P B AR A BRI BN rb@%lf??p oRgisport A  via

tﬁg %ﬁlﬁ%gfvg m%&e%f'é Sn‘&%B rIl(fS %ﬁp@gﬁhn@g& Ml %n%sfacs: ugp s%pé)ort Al

esi on, pl-as

a%ﬁdccﬁ‘m%%e\d%t theAéﬁﬁernxfahﬁr&ﬁE B4R &%I'é%‘[ Guﬂ? s ﬁ%&}‘%cﬁ ®Sin a

descri bed above, an antenna circuit 3 1is usi ng

r@dnhéisdilcht thaw theladhdsiasdayies & plilced aalthy s1d‘eoc$ﬂ3f%@tdn\t@nna
paste, and the I1C chip 4 is nounted using an adhesive

ch2uitUsidtheslpploipt B 6 havi ng adhesive layers 5 and 7
and rel ease sheets at both sides, the rel ease sheet
at t H‘élegleuerse;blethe@t seneisiveaererding materiaj mm«ﬂeejdlsanabd on

he nna |rCU|t or ned o one face gf suppo
the \gt er ace o support A’3 via an a eSQVe layer g by agt%c 1ng, for

example, a rewritable 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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t he adhesive layer 2 and the I1C chip 4 nounted on one
face of support A 1 and connected to the antenna
circuit 3 are covered with support B 6 in a nanner
such that the adhesive layer 5 is placed at the side
of the antenna <circuit and the IC chip. The
reversi bl e heat sensitive recording naterial may be

SaRRRTEr Plond”"5TRS e SRR a8 hePIPROL £1td 480 3nf about 5
Joewse)m S1ehDEE ol 30E'is ighE A EANAGH 1P o Bfication.

nmeans recor |ng an g VIS

Tlﬁ\i QN8 is HH Uk EMRT 36 B Iilﬁ?t(exéiﬁ@ﬁlgt tE tH{cﬂcﬁbég‘ @f the
[ ayer of the non-contact type may be forned directly

Rleasehdeot)ner face of support A 1. As the final step,
t he obtained product is cut into a prescribed size,
and tTiee RWTIIC thagpfdhe ppresqurteseentiombhantcharactamnsties in that

obtained. In the cutting, the rel ease sheet 10 may
flexibilidy 3p pxceflendt ard thesize pan b@fmaﬁ% smatl whenagpnport A 1

S B S g
t I ted. Ex I f

PR ARGt ad B L RN RS cara’ & coi n

and %%Isﬁfﬁ%ft I lwgﬁﬂﬁorﬁz@@ ?%uﬁhﬂae léasﬁw CQB % selected

| abel rectan S| ze

fg&ﬁe&ﬁ{v&en@féﬁﬁl p@aétib ﬁ@ﬁsnﬁééﬂ abalub Suppodt 1ﬂQ:oEantlonal IC
al though the size is different depenc}) ng on the

tagp! | Eahinpiles of the glhstik fitmsinchidelmlyest&¥dfitros 5G€6h o films of
(excluding the thickness of the release sheet). The
Riietbyler tfrephdalates oolyhiutybanei ereplathatiter zud @olysthylene

inthat flexibility is excellent_and the size can he
napdehalase) p@}y@ﬁh@gpgﬁlgn% polypropylene films, polyvinyl chloride

films, polyvinylidene chloride films, polyvinyl alcohol films, ethylene-vinyl
acetate copolymer films, polystyrene 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
pum 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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and support B 6 are suitably selected fromplastic
films described below and the thickness is adjusted
in the above range. As support A 1 and support B 6, a
sui tabl e support can be selected from conventiona
plastic filnms used as the support in conventional IC
tags. Exanples of the plastic filminclude polyester

%8@%9 iR tekbe ek xRt A RS SrhaRet Py Bxamples

LI I Wi
) il 3 LY A e
With'R soRntVi THE A£RB Qﬁ'ee(ﬂn!léﬁt 1sestlﬁb’elb%n %eI@c{B&' in accordance

acetate copol yner filns, polystyrene f1lns,

withy ahe bgpat ef ftlhbffﬁupp(ﬁ‘ﬁ' ymat yhdent QB@ ﬂcrlehffﬁent by corona

pol yam de filns, acrylic resin filns

dischargeens- paffemhiesﬁnni i thes samﬂdpmnt oof ethien effesi mand the

films. The thickness of the support is not

ererebdiyar Opel ardiotb dacasdnesibeizeatediviablaypsmleect ed.

The thj ckness js neral, in the range of 10 to

250 %ﬁaWW%blérfér@rvlaf Aabelefrthrronseontsct typeoes hhe means
esire nma be reatgd on one or

Btrﬁcqr & ah ega%lggfvdélg o{'rgg]f gypse g)ntqhg other face of
&ﬁ%}?ﬂ{ AOPWEL%QFJLE%b?% l“:ﬁ f%%ﬁ ing treatment to

rove esion w ayer or med on the

sur f age . thEXRWTEE ahgt Re (1RXiIHRLAN iht&ALSENthd nﬂeHHS for

the treatnment by corona discharge, the tréatnment Wt

ecasting dite etdstag isiblevinforeation Badai ghihtingdhyer havmg a

process), the treatnent with flane, the treatnent

strudturé eutie thatoa dayeranfch heat selBitiveadloe dwe/]bpilm,ganamm a

under irradiation with ultraviolet ray ngles
¢

lﬁﬁéf phu grisring absarbing Heght ﬁéﬂd‘@@V?ﬁEﬂ% ahwrb dighn gnt@rmeat
trea W th a solvent.. The urfaetr men
0 G IRl et o HOBUBE 1B tho THERReOf 8. SRpport
stdéﬁes%&kpe‘i? " from theﬁﬁ&’ﬂe’ &h% SEARER entsugl)( 3t OF alatyer 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.
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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di scharge is preferable fromthe standpoint of the
effect and the operability. One or both faces may be
treated with a primer. The rewitable thermal | abel of
the non-contact type as the neans for recording and
erasing visible information di sposed on the other face
of support A1 will be described in the following. In

PRES ey T B ihrel PEREMUn ISRl Payifie TG etute Such
ﬂ*dtngi lgg?ll 8Y § " mBAN 19, orﬁg{gjﬁéﬂf ﬁnﬁ%ﬂv&%g aabls@b%ﬁ light

sensitive cCoOl or opli ng na

RYehe] £1 reaf al hake QeRiitSel E464 d@ﬁ}glo%%%’%&ﬂe?&l and a
absorbed light into heat and a protective Tayer are

ptestiethyen draclasiihbagkonfthe mirfdsenstrthe Sfoes siv@ksively
fromthe surface, or a structure such that a | ayer of

fromaher maifa@bsmb ibegubedyht Thadresamtedid i thgrmbs dabedhaving
light into heat, a |layer of a heat sensitive color

puevéllnadamgr P prafalrab&qnd ‘Bheypubsitatey ehe dapear @raeheat sensitive
a ated on the s e. of the support, su ivel
ql%fq@véogmgf @@éeﬂgﬁ%ﬁf dhedayeraef ¢ etesial a@ ang light and

non; cont,act

R eERPE TRy e SR B Eh Be il Pt ngf P&B%‘?‘gﬂy
?ﬁu@ed SEHHiSt a@lt e SsuLfi]sa%iy Lﬁ&%ﬂt Ql ﬁﬁél'ﬂ&I nﬁ‘}) at]%?llveg{ional

non- cont act t revvrltab e er nal

&ﬁi‘éé}ﬁmﬁiﬁé‘tshﬁgtﬂa@é/seﬁnli Ra¥eag For %kéﬂﬁﬂé” ehS WaBstrBal the
a layer of heat sensitive col or devel oping material’,

Ryel ayfes hlfatasdﬁsﬁﬁffé ablabdevdiopigel rghériahdndotlye rlzhl'di'gof a
absorbed light into heat and a protective |ayer are
manemalk énisowhing‘ﬂéglmmichcmnm‘rtmwsum lightlinto heat described
successively fromthe surface, printi n&
wadanrnese flatert Gpelieation L@%pp&nﬂ&@ﬁé%@rl ?r%‘@%@n kg used.
absorlbn the re‘% tagﬁdt}?e%m/a rlta Q]g ke)slg)rro?ec% gayer is formed as
the outermost layer. In other words, the protective layer is formed on the
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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into heat, a layer of a heat sensitive color

devel oping material and a protective |ayer are

| am nated on the surface of the support successively
fromthe surface, can be used. The rewitable therma
| abel having printing layer | is preferable. The
substrate, t he Iayer of a heat sensitive color

rB B bR, 3Rt e RoRa: T o QUPBRE P Rpaiges. the
a*agﬂs%gsﬁgglwgﬁdgﬁggy 155 S RRLAL L AL WeablaTLbagL andho

e Sul esir romconven

mtggl%émﬂ ¢ha %dﬁ\é@ﬁz‘eﬁ%&@ﬁ lsariﬁ $ANEEE in FBE LK gwifea td B6 pm

trate, [ ayer” of heat sensitive c

a@ﬂvﬂe‘f&‘a%%fffﬁﬂ%t eacﬁdlﬂﬂﬁ{ld)aﬁﬁf of a material
absorbing |ight and converting absorbed light into

heat IdehereheitabinthapeaidabelRat hdasbphlebt atdyobe disposed on
Lai d- Open No. 2003-118238 can be used. In the
thewadhetive layer, maherabadcessary. pris dbei valehsey shees a sheet
formed as the outernost |ayer. |n other_words, the

pggmw ibYe qoavég As pﬂ-%‘%tﬁ%dfﬂ@h w&b asi;\;?grfll g o ;mb@ﬁhﬁdpne
Rt eh R I Pholieagel T RndignboReTayerdon Hoegylene
APt o
iangkean Re 3l takhyinge |a§§1t1€ds1?i%ox‘ii@§h£éﬂj rEIe%@ln agents are

conventional protective |ayers used as the protectlve

préfeesblen TRusrihébheed Agen® ahdketimmatedbaR¥odBngs having a
protective |ayers described in Japanese Patent

léppichant iathyl dmug- OagnalNo.beHasedi Bifd 9BtknB4<1 67 2he anlease
be used. In the rewitable thermal |abel, an adhesive

shagteis nefyppsioudariedimibads hkn gaperabf thepihicmess iaagout 20 to

l%@po& te to the face having the above layers. As the
H€§ive constituting the adhesive |layer, an acrylic

adhe RV\ﬁI‘ Iéuc%% of tB Spergsgrgthﬁl Yfion ca%obey STQ’ tp(:"arre %relgsing

adheS| e or
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 léyer 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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pol yur et hane- based adhesi ve may be used. Anobng these
adhesives, the acrylic adhesive is preferable from
the standpoint of weatherability. The thickness of

t he adhesive layer is, in general, in the range of 5
to 60 m and preferably in the range of 15 to 40 m In
the rewitable thermal |abel, a release sheet may be

BB B8 ohie ST Bl oy B ochor
@a?%%ﬂ%x%ﬁ' Al Pica i sahuedes i B pr opyl ene, a
po yefdﬁb\égg%?erﬁfig&n%reﬁﬁaﬂ?rtag%faﬂ?é Bﬁe&%geigl_vgggs{qg%m be

coate a rel easi ng age IS use

deebapsd 9 tRI&NMowisk! | cone- based rel easing agents are
pref erabl e. Fluorine-based agents and carbamat e- based

agentEnd 84 deg/veritdrofod sehBC tag! dfyhe Pravnt BivedltDa &k erase
used. The thickness of the rel ease sheet is not

goat recutl antfyrnhation ed. bdth gfetler aheartshfort fdcokdiagsand erasing

about 20 to 150 m The RWM-IC tag of the present o

inwisdhlei oxomatipe prdphe enepps Ui nigcording comd earabsimgalvisible

,I&%t%%_haying t he above neans for recording and

ipforgiatipn g nepostaGisanaey By thesare appagags. a

suppekt and attachi ng the abo .rewitabl e 1.he i

" abo e erE P e s urs o ViRle dh RS A L gL 1C tag
i8] |12 oy t r. g ab

of e drfecft B RS Rat B ARANL A uoifEair Ben? B Fhe laser

eB8etitiis prefPyd. frdietBWiahGpbaf dfcohPenfehes 8@Md operability
invention may al so be prepared by formng the

of thatappgrhtsethdiasanbeahi iiyihanl eacdiatidn &aveRingth in the
sensitive color developing material, the |layer of a
ramgeof 1004bslod®) nm 1S spihectedd Fooeveampleyg stysicphdudctor laser
light _into heat and the protective |ayer_or the |ayer

a Y gt lapemprapeferie. | Thatdisiaace ghvehichrigionmaier gan
Iil%ht 'r&to hgat thﬁ . . )
be recor can be sét as desired in accordance with the used laser. The

distance at 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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| ayer of a heat sensitive color devel oping materia

and the protective layer 16 directly on the other

face of the support or, where desired on an anchor

coating layer after the anchor coating |ayer is

formed. The reader/witer for an IC tag of the present

invention will be described in the follow ng. The

reader/writer for. an I C.tag of the present i.nyention
bekwogh 486 MERbOY EROTREOFHPG i PEFIRA IBBSIPl AN{HEgmand
thob{eSe OF AP AL AN NG BOVI ST DI e T nformation and

S freans “1or orecor I'Ag ahd €rasing visible _

i nf Oﬁﬂ%h%%s.&l%swg gﬁof@ @&% of FRd gﬁeé%%#iﬁ% L a plurality

apparatus. “The recordi ng and erasure of Vi Si

of RirfERBfoPRohfrol R cWttddhetla@ithofhd RWDIESEIY of the present
i nvention can be conducted using | aser beam As the

ihwagion begem plakced s opr efrer ailoen £tiomMuiakhist afodp@iravisfef and
conveni ence and operability of the apparatus that

trasderrbéaniale the ebjedsdirel taansfarnedy eifermationrnntbosh of the
range_of 700 to 1,500 nmis selected. For exanple, a

meansclon Jeeesing andreragig Hvisible tfermapien mret theypleans for

The .di stance at. which jnformation can be reCﬁfded cgn
regordime andjerpsing viiblec ShigEmation it aemadicglly seegsed or

The pstance at whi.ch. information can be recorded and
el RS B el BT AT BB, VT

; . . k o
pref ef ahl eyLidal ukiie M %(g %Q%ﬁq}f @%% g?%%glt éh\%ﬁ)c%mtthtg m&fBer

be recorded 1s 100 to I stance a

forireddrdidy ahdesiRing anvidibleriasathdttosRid ehdAQsdFhe A for
the other hand, the distance at which invisible

rédofrdingabhd rerasimgbeisibde onfdech adivth aragsked dosposbd sep@iatelly on
- about 10 to 500 nm by suitably selectingbthe menber
therwae ofrighngfer.ant the aesiadgr/ivvtesi for ean dfotagtof dhe present

. Therefore, th unting of a laser head for recording
I%Y?alt&naé?mfh?ﬁs% Ve WHCH ARt a e dnthearaserdies sk erasure of

invisible information and the recording and erasure of visible information
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 object 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 'the 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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recording and erasing invisible information in the
sane apparatus can be facilitated by setting the
di stance between the | aser head for recording and
erasing visible information and the object of contro
and the distance 17 between the nmenber for recording
and erasing invisible informati on and the object of
contro] .at different values., In the systemusing an I.C
lfe&ar%# tifle DgHR s8ntthenPAAISofor epPiHing | ayd Brasie | Basible
for control eﬁfh attached with the RWM-1C Lagﬂot #pe .
Gagon ARde TS B aRP dOpractd g 2f FarhitaY SR e g tion
f o r ] t fe il e.the_abj a
E TR BIELEC B0 BECeRly it ®id &° nRlR Bt e Mhfhmor.
TR&VallicR Ot IRNG0PERABhD BT tRY EcrRyBr PAfi0LERIhOR ARdthAd bject of
means for recording and erasing visible informtion
dontPlt IRt tirgAsfeyredr RSth@d dsigH26@pAe@iddy MR reader/writer 24
reader/witer in a non-contact manner. In the system
hissi bothaof the fuagtiof of hensng sedtrecordeng imnisibldmfommbtivon and
for recording and erasing invisible informati on and
theefungtion dfectasing and aeeendiing vasibileeinfermgtionsinbthe RWT-IC
i nformati on may be di sposed separately on the way of
fer, or the reader/witer for an IC tag of the
presept inventi.on desgr,ibe bove whi.ch can achieve ..
Phe® rot PHHET UiARarEIC ol 8F (BF R¥FeeMiE e Riich fap g pplied
Noh A dgs &%‘hﬁ%ghﬁ%é%cﬁra%s%') %g@fcoﬂh%l Bt ﬁahﬁfaq{d@{dcg&es at
y the sane dpparatus may be di sposed oh the way o
fheaIate bf pkéductiond (Y fadldlgBrdchn® 'Ih%'ﬁ%_l%%ﬁﬁ@@%tﬁe @heck and
ef ficient recording and erasure of information that
doleral e deventbizt)e (c) fnddin Agenhéh it iaghef sal festpige S@ounting at the
i nvention described above is disposed. Figure 2 shows
regiiitaryramd esitiwtarnaoysanciommgimediofiga aplwhlign ofesaatiples), (d)

of the systemusing an RWM-|C tag of_ the present o
mapagemept at the stage of disposal” and recycling, (e) logistics

management, () management of accounting and lending (automatic
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 c¢rime (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.
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In the Figure, an object of control 22 having the
RW-1C tag 20 attached on the upper face is placed on
a conveyor 21 and transferred in the direction shown
by an arrow. Wen the object of control 22 is
transferred to a position under the reader/witer for
the RW-1C tag 24, the conveyor 21 is tenporarily
stopped, and information is erased or 18 recorded in
both of the nmeans for recording and erasing invisible

i nformati on and the nea%§F£ﬁig%$E ordi ng and erasing
visible information in -$C:tag 20 by the

r ead ' in - t g er eaf.t-er, .
o2 iy TR L SR ORI SRRy v

1RRiRaEe 86 ex£BPIdOh 3R f.o_ﬁo%v{x?éz?z b6k ?lhé g?estggnz b gnaeesh is

position. The reader/witer has bo

ddtrlghiten tottheeaamplesand recording invisible
informati on and the function of erasing and recording

visible information in the RWI-1C tag 20. The system
using an IC tag of the present invention can be

Bxsnpledl to various nmanagenents, such as (a) the
rocesses at _the p

S?Qéb&' F*gn,sg %é;es ﬁ%ﬂ%@?ﬁ?@ﬂm}%ﬂflﬁ of |sa§p@ﬁ| ggﬁs&g}el? tag of

ROSE By S50 (ka4 L RRRRRIRD' ol e

o { ANEIHSCRITANNH B8 BonSuBlid3hikh hnClc Bt 5L BR) means
rranagerrent at the st age o I Sposal an

oL GYEIrdNS @) et £GhS linGRibIEPAFHGARAIn ddd aFRRREEIENbircuit
of accounting and | ending (automatic accounting at

coaateted atot theadlO ¢tapl motevofitdblokhermal 14hdlr 6 $he nbH)contact
providing information of comercial articles and

tppe dosmsifgguoed dyngINFESH farpantion; the acadbinhitey “LMO082M
infornathn of products and el ectronic display of .
IgudilePEK] phfhe qaeansy forarregetinatantharasiay eiiblningprmation

v&cf:a{sl g&a&ﬁeodq Eflraoelm glzihteshl%e §§§(etr_ Sgtgi* %he 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 IC 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 um (support A 1) by etching. After an insulation ink 11

[manufactured by Acheson (Japan) Ltd.; the trade name: “ML25089”] was
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date, prevention of theft and prevention of
shoplifting), (i) finding forgery and identification
of nane-brand goods, (j) prevention of nedica
accidents and (k) control of aninmals. Anobng these
applications, the application to |ogistics nmanagenent
is preferable. The systemusing an |IC tag of the
applied.to the case

resent invention is effectivel
Airre o B0 RAVSED i RBTONG BaRPHS Py CoRBHRS Agr ntenna
contaiin rticles transferr by.,a conveyor. i.n the.
FEUNE B Rl 3R, AEAIIAEL R RO YBtiplihe' Bfing
, , . . . e Vot t .
SENERAIOToMbl e pHSRs HBAEBAR LRETOVEMA Yol ITD; e
R58S HHMENVEW2SVL-1Y, diRt ahl MTt &kipt 2 LASn€KORIEASby Royal
Exanple 1 To the surface (at the opposite side of
Bhipiper Eléctiniod; &B-C@DEAD whs bhwainted- eath agh tadhesive 12
[ manuf actured by LINTEC Corporation; the trade nane:
[tiESifaces] | bywHKY 0 GIERAC Sheniital brpotdiicom 1he ¢hade amme:
the nmeans for recording and erasing invisible

TR0 °bn and an antenna circuit connected to the

I C chip, i tabl e th | . of th -

type TR0 PTG BorlS: PRI, dt HETSEERIE 5 the
: " LMD PA-Ti 8LK'] . t f di .

AR P HE R aiokp o sl maft o, SR BReCheta SR, Syfoive

e@j%@ﬁ}e\/ @aﬂeagrﬁﬁn§fa%ftﬁleerd B? e neTRas @oﬂﬂﬁ@%ioﬂ@%hé %‘%&'@ Grame:

he obt al'ne am nate was cut into the prescribe
“q388S-58Ndh &nBW pbIFet HyAns tdepBthdlatd idh 18RAWE al thickness
Figure 1 was prepared. The IC tag of the non-contact
dfyioepmha < theraspporn <suppdre B @) it aananhé& etdlptlast dlmadhesive

means for recording and erasing invisible information
layier 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 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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an antenna circuit connected to the IC chip was

prepared in accordance wth the foll ow ng process. An

antenna pattern was forned on a | am nate [nanufactured

by N KKAN | NDUSTRIES Co., Ltd.; the trade nane:

"Nl KAFLEX"] conposed of a copper foil and a

pol yet hyl ene terephthalate filmhaving a thickness of

50 m (support A 1) by etching. After_an insulation ink

11 | phcafuf ebedly spesitiyencqlon plavplopies ; metasialr haeing a

name: "M,25089"] was 0,.appl.ied to spaces between the

thig ahéléak-gm W%F»réﬂlﬁ [ViaRingidathasyrhensh 3 (& e 2

fo d {n.aceqrdan .th the,screen printing KMsiNg,a, ..

mPU el ARl A B st ey oy et N

' . aflB +he DVBROL d > chij

%%égg%lfon%r‘zﬁae 1%@3%&1& Q§F§'}ﬁe| ! pSQ%EPﬂel coloP! dé%l(lchng hébnt

actu oyal ['ectroni cs;
add @OBEnde8 tABURLLEEiMIcE hraAN cAfRgStR &2 urethane acrylate)
[ manuf act ured by KYOCERA Chem cal "Corporation; the

[iadeannired by DARA#M2dEka Jdlen,& tClgeraivabnMfeCiCd Ulkd3 the
and the IC chip 4 connected to the antenna circuit 3
trede names ‘BY-5WINR)A addhblbendérded pressure sensitive
adhesi ve tape [nmanufactured by LINTEC Corporation; the
thaes ofanenaterpl gmeringg) Light hpd @nyertjes apperhed light into
terephthalate filmhaving a thickness of 50 mas the
1?@(550” (support B 6) in a manner such that an

dhes;j | | aced he .side af th .
ant orin L S el aB-fife font ARq olRethog fsogpeg fight
O LEROhA ing! I BEICRASMUEPRES Boink WP plotl! (BRI Pediffefased
ot di 18 ndnfinghafichered HyPTOICOOOCHRt Lod; % @rade name:

structure such that a |ayer of a heat sensitive color
“@De50p1g asatke | Alateral ateorinhga lighterdral a binder of the
ultraviolet light curing type (a urethane acrylate) [manufactured by
Dainichiseika Color & Chemicals Mfg. Co., Ltd.; the trade name: “PU-5
(NS)’] as the binder.
<Protective layer>

A protective layer having a thickness of 5 pm using a polyurethane
polyacrylate [manufactured by ARAKAWA CHEMICAL INDUSTRIES,
LTD.; the trade name: “BEAMSET 5007].
<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
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absorbing |ight and converting absorbed light into
heat and a protective |ayer were | am nated
successively on one face of a substrate (a

pol yet hyl ene terephthalate filmhaving a thickness of
50 nm) and an adhesive |ayer having a rel ease sheet is
disposed on the other face of the substrate. As the

UShge BT R AERh e SRnE RLA

E?Qtvecl%%' BRRER PTG Al i %@1@%{?@%%@ %5 Gnpluding the
PR o foe, B6aLe g{e%'rmn\s%mnse %]ee/,ahgﬂw%xgaie% R bility

'ayer’ of a heat sensitive co evel
JRWEhE %'o I%Wg%@peélm%gmﬁh@ﬁ the 453%‘%&%‘ dt¥ached to a curved
3- (4-di et hyl am no- 2- et hoxyphenyl ) - 3- (1- et hyl - 2-
guefdeyl i ndol - 3-yl ) -4-azaphthal i de as the dye precursor,
4- (N-met hyl - N- oct adecyl sul f onyl am no) phenol as the
r everlBieb ROWTdICotagl ewesl agholiedagethe wpdrafabé nder phistich@re
ultraviolet ra curl ng type (a urethane acryl ate)
havime Raetlindsicad sheap Heving @ gianaieoef 450Ham eafx Mngth of

h
55%% pf&qe \ eth&?lﬁlggﬁa?@%nggst%%% %.ngﬁﬁ%mg a length

R 2aR0R 359- g Rt 1D aBEE e dhe i of

é{)ﬂh%ll( e;‘fx ﬁ%-'cf‘gf g??ﬁcgfl oh %We'[}grrg b foll wing

nic I ex ase of oring agent actur
tByt WSt dited hkthg tH@ bW r&lalsB write?F0r ﬁill:ﬁW’I‘ H§tag
the materi al absorgbl ng light, and a binder of the
ul t r s chetrehdgtiwriter fmg any RBVT-ACutat, anewpparytuat Bdving a
!nanufactured by Dainichisei ka Color & Chem cals Mg.
lagerimarkée[mandfactizned: by SUNX Limited; the name: “LP-V107;

the oscillation wavelength: 1064 nm] as the laser head for recording and

erasing visible information 34 described below and a member for
recording and erasing invisible information 35 [manufactured by
WELCAT Inc; a R/W controller: “TE-301-RS” + antenna “AN-1027]
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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(NS)"1 as the binder. <Protective |layer> A protective

| ayer having a thickness of 5 musing a pol yurethane
pol yacryl ate [ manufactured by ARAKAWA CHEM CAL

I NDUSTRIES, LTD.; the trade nane: "BEAMSET 500"].

<Rel ease sheet> A rel ease sheet manufactured by LINTEC
Corporation (the trade nane: "8LK"') prepared by

coating a pol yethylene | anm nate paper with a
fzom; theritpnssdace ?%ﬁwﬁ@ca@r@at. <Adhesi ve | ayer> A

| ayer_.of an_agryli ¢ adhes] aving a thickpness. of 20

' SRR el SolBy Re Nrie: CaMpORaTme ARIFRgidie test
n 1o PA- T e prepared RW-1C tag had a
?%ﬁqgnléls@eo‘ifxa)zr%%@% (excluding the release sheet), a

si ze 1%? lo?)?emé)rﬂ'%laﬁﬂ zﬁ?{Uh@Ht SAREHEERWRIC ta% 2\/(\),1'1%%‘ the

flexi y show ng no ting and peeling eve

- dpiRrifase Was plakad Bada ondeyor Ve fFighs f38(%¢]|-. e Bielér 21
tag was attached to the upper face of a plastic corée
way nivyyed, ayldi tidr olgatt shaperblag2? nensatidnafrtel tefthd 3Qside of
and a length of 500 mm placed at the inside of a

the asgaderonteai foer anaRIVPdChbag 194. a Tlengbhveyafr 350wasnthen
aw th of 502 Em and a height of 100 mm) as the

ssoprack [Rigured Mool . The object of control was pl aced

on a.conveyo

51 g RS T BT CRIGRP W B GRE araT HRST Bgad. for
S AL P b0 4 PRt
Arddeh8Sngt NeviBAIRB infhRiMith '35 were disposed. At the lower
portions of the reader/writer, rubber-based curtains having a reed screen
shape 37 through which the object of control 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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the oscillation wavel ength: 1064 nm as the | aser head
for recording and erasing visible information 34
descri bed bel ow and a nenber for recording and
erasing invisible informati on 35 [ manufactured by
mELCAT Inc.; a RWcontroller: "TE-301-RS" + antenna
"AN-102"] described bel ow was used. The setting mas
hat t he di stance at i.ch_information

d
‘i?gdg’r"zsgb eaioapatien 1199011dﬁé lmeég dn Qh@aIdJ t@g of ébe rrmn:’\flgmtact
d bl f t
- BP EBR BT Y8 o S-S onthpy HRS euBraier reelding
400 P Q pIE ATEERHEAT PIRELIATE el s o
ﬁﬂdns&aﬁaa alypehivediel REQSMBSdP Ny VRS rf RN ?dtﬁ&fﬁmﬁ%)e

by the nenber for recordi ng and erasing invis

[unfrifaedired K36 WBECAT B} ithal h¥madFREIPed064028], el was
of 150 mm 23 fromthe upper face of the plastic core.

denfjumed that &)),the rebjrding add((2) tlshersisdir@greassurely achieved.
exhibiting the test nethod in the exanples. An object
of cd¥t the resulhiof dheedovk rocadarByitIvas agnf2Oned thag with

IYREE oYY OBALC GRS oA aREn A Sby B e Rt ion
R B BB L5
R Giie?, dbhk ol o8, SEPERERET A8hn s Hprge

]¥é§mpb&ﬂunkgﬂﬁ§hkgm 34 and a menber for recording and
erasing invisible informati on 35 were di sposed. At the
| oweiWhen the test was completed, the movement of the conveyor 21 was
resumed, and the object of control 22 was moved to the outside of the

reader/writer for an RWT-IC tag 24 [Figure 3 (c)].

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.

25



portions of the reader/witer, rubber-based curtains
having a reed screen shape 37 through which the

obj ect of control 22 was transferred were disposed. A
viewi ng wi ndow attached with a resin filmcutting off

| aser beam was di sposed at the front face (not shown
inthe Figure). In the test, the treatnents of the

vi si bl e i nformtjon %fre examined as follows. (1)

Recordi ng of vi SHPESTRIGAEEA CARILAR Yner e t he nanme

The tf*gffmi%%g?#f&ﬁi?rﬁqr%'s?ﬁt inféf@% B e phsdng Lt pgoording and
N N TN T
1‘P@{§bl%ql?1m%ﬁ%1?ybothhsﬁldvﬁ% rrelagﬁﬂné cJJ.rndr ] ﬂgfogxﬂgtion in

erasing visible’informatio con

& heHbn RS Sh¥RMd0Rxhilts ﬂélﬁlbﬂtt? a{rﬁp@m hAge @rginéﬂ)su!eh € The
erasure were surely achi eved. The treatnents of the
dyBtdsi Wding itht RWAI-IOrtagerae bx anivaathgeduslyolibadysfor @Xhmple,
Recordi ng of invisible information, which were the
fonhagisti¢teemagagemenhe | ot nunber and the nunmber of the
plastic core, and (2) erasure of 24 the invisible
information recorded in (1) inthe ICtag of the
non-contact type of the RWM-1C tag 20 were conduct ed

by the nenber for recording and erasing invisible
information 35. Information in the 1C tag of the
non-contact type were recogni zed by a reader of the
handy type [manufactured by WELCAT Inc.; the nane:
"RHT-100-02"], and it was confirmed that (1) the
recording and (2) the erasure were surely achieved. As
the result of the above procedures, it was confirned
that, with respect to both of the visible information
and the invisible information, the recording and the
erasure of data could be automatically conducted in
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a non-contact manner using the same apparatus. Thus,
the expected results could be obtained. Wien the test
was conpl eted, the novenent of the conveyor 21 was
resunmed, and the object of control 22 was noved to the
outside of the reader/witer for an RWM-I1C tag 24
[Figure 3 (c)]. Exanple 2 An RWM-I1Ctag simlar to
that prepared in Exanple 1 was prepared in accordance
with the sane procedures as those conducted in

Exanple 1 except that, in the rewitable thermal |abe
of the non-contact type, the |layer of a materi al
absorbing light and convel@Qlidylabsorbed light into
heat, the |l ayer of a heat sensitive col or devel opi ng
material and the protective |ayer were successively

Lo AR teo R eomProg 2 r et Rt Bofing ARacg i ftsible
ﬁmgtfmf‘aqmgl a[n%%'ﬂeﬁn@ﬁ)rtrg&ﬁgir&birﬂi A88nk Diska8 Mo Pm Ati¥E Which are
obtained In a tests. 571 NDUSTRI AL APPL| CABI LI TY

didfose® drn@ Sirfhdecodhesgifori Anendlioan réwsdiagneed eraatre of the
recording and erasing visible informati on and a neans

inforniegivar ii Agnamdorgnels negner,nwhereh éhe mheansafirorecorsing and
allowing recording and erasing information in e

eroningonsiblotinfrapadion kaem pirugture éwlbmttwlaaﬁrdOfc%ﬁeﬁfawsmve
B B g S R RS e P i
%ﬂ%ﬁrﬁéﬁt'ing@h&ﬂd\éﬁ 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, and wherein the recording and erasure of
visible information are possible with laser beam having an oscillation

wavelength of 700 to 1,500 nm.

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. 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 described in any one of

Claims 1 and 2 using a same apparatus in a non-contact manner.

4. A reader/writer according to Claim 3, wherein the distance at which visible
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1. An IC tag which conprises a neans for recording and
erasing invisible information and a neans for
recordi ng 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 nmeans for recording and erasing
visible information has a structure such that a | ayer
of a heat sensitive color developing material, a

| ayer of a material absorbing |ight and converting
absorbed light into heat and a protective |la
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distadicaibebdeenibier bisar hhed fearesofding ped erasing vasile information

erasing invisible informati on conprises an IC:chl 31
and th eiers of pansieliand tha déstanes heswesrptheanembgr foy regording and
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erasing invisible informati on and the neans for
recording and erasing visible information in the IC
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information in each IC tag in a non-contact manner using a reader/writer while

the objects are transferred.

6. The system using an IC tag according to Claim 5, wherein the reader/writer

for an IC tag described in any one of Claims 3 and 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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and erasing visible informati on and a nenber for
recording and erasing invisible information in the
same apparatus can be facilitated by setting the

di stance between the | aser head for recording and
erasing visible information and the object of control
and the distance between the nenber for recordi ng and
erasing invisible informati on and the object of
control at different values. 5. A systemusing an IC
tag which conprises placing a plurality of objects for

SneAC EisterdnaARCRIEH 1 U7, SNSRAE HEERSREL g Sepport i

%ég)ﬁﬁpr transferring the objects and automatically
eras IBr recording information in both of the neans

for recording and erasing invisible information and
the neans for recording and erasing visible
information in each IC tag in a non-contact nanner
using a reader/witer while the objects are
transferred. 6. The systemusing an | C tag accordi ng
to Caimb5, wherein the reader/witer for an IC tag
described in any one of Clainms 3 and 4 is used as the
reader/witer. 7. The systemusing an IC tag
according to any one of Clains 5 and 6, which is
applied to | ogistics managenent. 8. The system using
an I C tag according to Claim?7, wherein an object of
control is a plastic container containing articles
transferred by a conveyor. 28 a 9. An IC tag according
to Caims 1 or 2, wherein the thickness of the support
is 25 to 100 pm 29 o




