14 Novenber 2006 1 IC TAG BACKGROUND OF THE I NVENTION Field of the

|l nvention The present invention relates to an | C tag wh k a
built-in electronic circuit when the IC tag attached tgfg%&éﬁ‘wgéﬁﬁ
peel ed of f. Description of the Prior Art By attaching an 1Ctag to artlcles
such as goods, storage articles and |oadings, article nmanagenents have
been conducted recently. For exanple, the article managenent has been
conducted by attaching an IC tag recorded by information such as
production condition, stock state cost information and used condition to
t he goods and further confirmng Fh Ginformation by an interrogator,
according to needs. However, when the IC tag attached to the article is
insufficient in the adhesive strength of the adhesive used in the IC tag,
the IC tag may be re- aBRGEERQUNID (dhdHBeINHENTEOR by any causes such as
errors and carel ess mstakes. And, the I1Ctag may be re-attached to
anot her H¥35idkoé theeABVBARLPY. In such situation, article management can
not be corre&}l9 conducted | onger. Disclosure of the invention As the

[

method for s 5ET?RFtﬂQﬁﬂQ&%&“d€§&@F6%dt%539éxfWQQ'W§lﬁéq9ﬁﬁed to conduct
the art 'b%%k”?%%ﬁﬁ’%e tn gféétefc;tll% CJ_rcuVe %1[1 t2he ic tag attached

to an article is peeled off.

Description of the Prior Art
By attaching an IC tag to articles such as goods, storage
articles and loadings, article managements have been
conducted recently. For example, the article management has
been conducted by attaching an IC tag recorded by information
such as production condition, stock state, cost information
-and used conditioh to the gocods and further confirming the
information by an interrogator, according to needs.
However, when the IC tag attached to the article is
insufficient in the adhesive strength of the adhesive used
in the IC tag, the IC tagmay be re-attached to another article
by any causes such as errors and careless mistakes. And, the
' IC tag may be re-attached to another article intentionally.
tIn such situation, article management can not be éorrectly

conducted longer.

' Disclosure of the invention
As the method for solving the problems described above,

it is_requiredrto conduct the article management correctly




by damaging the function of the IC tag, when the ICtag is re- attached to
another article. As a result of efforts by the present jny sol ve

t he above-descri bed problens, it was found that the probléﬁ%ﬁﬁﬁggggibed
above may be achieved by lamnating a first adhesive |ayer on a surface of
a substrate sheet, formng an electronic circuit and an I C chip connecting
both ends of the electronic circuit #n the surface of the first adhesive

| ayer, |am natin a_second adhesjve | ayer covering the electronic circuit
and theag%:é%ﬁﬁéingnah?(ﬁﬁﬂcﬁéoﬁ ¢ I§§§Sé¥a6%%1 Thspe et pddidt i-dnke-

correspongding.to the, 5§ﬁkregg§iggei:he electronic circuit and |ocated at
the interface between the substrate sheet and the first adhesive |ayer.

And thus the preseRtshivest idQhoirss SoMPletadschp acaandance, with,one aspect
of the present invention, there is provided an |IC tag which has a

St ruct ur eheongboivei-ags @ idddr pironlfies, ver | @yer rdiad naked 168 arevr&ace of a
substrate sheet, an electronic circuit and an I C chip connecting both
ends of tdescelibed rdmive ckyche tachbietvhdt he Hrectatdng ca cfineti bdhasivd he |1 C
chip being formed on a surface of the first adhesive |layer, and a second
adhesi ve Y2¥§&r OF afvi Hetfeges 8f a copetiraget eeel eforome an edactramic the | C
chi p, wherein, | ease agent er is further forned at positions

|
corr _espoﬁ:dirﬁﬁl’?oa‘g%earbo]ich BSCBI? THe "6l BEFRORIYS 3T diiet eaREt T Poicat ed at
the i nterfage, peyyesn Liecoubsiy 3he shest apd the \first adiesve laver

and the reéeleasé agent layer 1s forme

per cent s ,0fsaRnar %@n@gﬁegumgﬁ& bYov e iQUtsde Gl eyt o enes,f Lhe

el ectronic circuit through the
the IC chip, and forming a release agent layer at positions

corresponding to the both ends of the electronic circuit and
- located at the interface between the substrate sheet and the
first adhesive layer. And thus the present invention is

completed.
In accordance with one aspect of the present invention,
there is provided an IC tag which has a structure comprising a
. first adhesive layer laminated on a surface of a substrate
sheet, an electronic circuit and an IC chip connecting both
ends of the eleétrénic circuit, both the electronic circuit
and the IC chip being formed on a surface of the first
adhesive layer, and a second adhesive layer laminated for
covering the electronic circuit and the IC chip, wherein a
release agent layer is further formed at positions
corresponding to the both ends of the electronic circuit and-
~located at the interface between the substrate sheef and the
first adhesive layer, and the release agent layer is formed to
cover the range of 20 to 90 percents of an area surrounded by
an outside circumference of the electronic circuit through the

first adhesive layer.




first adhesive |ayer. 14 November 2006 2a The present invention may al so
provide the I1C tag as described above, wherein the rel yer is
formed to cover the range of 40 to 80 percents of an a?@gggﬁg%ggﬁggd 14
Novenber 2006- 3 by an outside circunference of the electronic circuit
through the first adhesive |layer. The present invention may al so provide
the 1C tag as described above, wheré®n a release liner is formed on a
surface of th@hsecond adhesi ve | ayer. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 shows ai SUtrfRk BV eRtdPBs82 S ettsicoR B 13 e £agt2bfSone enbodi nent
of the i MWelph |l ane view of an_electronic circuit of one
enbodineﬂ%gg%#é§$ ngfgb%ggﬂgﬁg ?ﬁ%é%quﬁ$ =ik .agﬁﬁmkséaﬁwgﬁek%ieM/of an
| C tag otopthermdOnrgnqgendodionent g@f d.heiaveption; El &rrﬁ%ﬁl@'@\ﬁs a
cross-section of a state that an I'C tag of other one enbodi nent of the
invention is peeled off; In drawings, 1 nmeans a substrate sheet, 2 neans a
first adhesive layer, 3 nmeans an electronic circuit, 4 neans a second
adhesive layer, 5 nmeans an IC chip, 6 neans a release agent |layer, and 7
nmeans a release |liner. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS
The 1 C tag of the invention is explained based on the




drawi ngs. FIG 1 shows an outline of a cross-section of an |1Ctag of one
enbodi nent of the invention. The substrate sheet 1 is g&%ﬁ%¥2&k§heet
conposed of a thernoplastic resin. As the sheet conpose e
thernoplastic resin, for exanple, the sheets conposed of one or nore of

various synthetic ------- - ---- 14 Novenber 2006 4 resins, such as
polyolefin resin |ike polyethylene ré%lns of hi gh density pol yet hyl ene,
m ddl e d pol ene Iom/de it eth | ene and the |ike,

pol ypr opy engyreglﬁge %rC%ﬂﬁyrF86§l ey q rony clrcuit through

polynethmhmjf@gggggﬁﬁg£Q¥lggfg§ycllc olefln copol ynmer, and et hyl ene-vi nyl
acet ate copol yner pol yester resins |ike polyethyl ene terephthal ate,

pol yet hyl ene naghshalcaie i npohyiux wheng derepht hal alerc I@Q&yayg nyl chloride
resins; polyvinylalcohol resins; polycarbonate resins; polyam de resins;

pol yi m delesesibsd alfdvieQr ehiesdiis,a e0DOd 3HEiSE0DNs afdYmdg bWOg Or nore

pol yneri zation units thereof; polyner blends containing two or nore resins
t her eof ; S¥efpaercfltheysecomi aidhiengvenaymr.nore resins thereof can be used.
In particular, the sheets conposed of polyester resins are preferably
used. The substrate sheet 1 may be oriented uniaxially or biaxially. The
substrate sheet 1 nayBREEFCORPORERTION SFNTHE OrayweNcor two or nore | ayers of
different |layers or sane |layers. Al.so, the substrate sheet 1 has
preferably wat®f- resismgncge. optlime sUbstemss-shetion of an IC tag

of one embodiment of the invention;

FIG. 2 shows a plane view of an electronic circuit of one
embodiment in an IC tag of the invention;

FIG. 3 shows a plane view of an IC tag of other one
embodiment of the invention;

FIG. 4 shows a cross-section of a state that an IC tag of
other one embodiment of the invention is peeled off;

In drawings, 1 means a substrate sheet, 2 means a first
adhesive layer, 3 means an electronic circuit, 4 means a
second adhesive layer, 5 means an IC chip, 6 means a release

agent layer, and 7 means a release liner.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The IC tag of the invention is explained based on the
drawings. FIG. 1 shows an outline of a cross-section of an
IC tag of one embodiment of the invention.

The substrate sheet 1 is preferably a sheet composed
of a thermoplastic resin. |

As the sheet composed of the thermoplastic resin, for
example, the sheets composed of one or more of various

. synthetic




has wat er resistance, a danmage such as breaking of the substrate sheet is

not caused when the substrate sheet is wet wth water. ﬁhﬁcﬁp S9 @%Sthe
substrate sheet 1 does not have any limtation. However, e ? ness is
generally in the range of 10 to 250 /Lm and preferably in the range of 20
to 100 fi M For controlling the ddhesive strength between the substrate
sheet 1 and the first adhesive layer 2, the surface of the substrate sheet
1 can be surface-treated. The 14 Novenber 2006 5 surface-treatnent

i ncl udessediars exawpl as FOL PSR £t Gharige 1 i keegh IPMthy IGHMeal nkr eat ment,
resin-coating and the Iike. Adhesives used in the first adhesive |layer 2

i ncl ude o &wigbudensihes ipedyeshghens, thietdie dehsitg wdkeshyesne,
pressure-sensitive adhesives and thernosetting adhesives. The kinds of the

adhesi vdavhernaaty il vethypeae arat thal liksbeplypdbeslares resyns heti ¢ rubber
adhesives, acrylic resin adhesives, polyester resin adhesives, polyvinyl

ether r & POLYPREDYYBERS PRl ledipentrasy oEByY bere &7vdldene resi n

adhesi ves. anples of the synthetic rybber adhesives include
styrene- é&i@ﬁ@oiﬁﬁﬁﬁr,a% I%%@ﬁiﬁﬂﬁfWéﬁ@ r B6BERLE FRBUMPTéne- i sopr ene

r ubber, pjcﬁ?,%%%g EEP%@% 1 %%EI% Y, o?%&;ﬂln@‘i%%n%egégﬁ%%ﬁ%?l ymer,

styrene-butadi ene styrene- ?ﬂnylene'block

g()pol Y Mol e%hﬁ})lleﬁ@ené{ﬁalﬁ'ﬁ’ﬂlal?é;teé,atp%lﬁrlﬂﬁﬁ:g?ighésﬁéf%ﬂﬁ%]]%@%n and the like.

anpl es of thé acrylic resin adhesives”include Honopol yners
polyvinyl chloride resins; polyvinylalcohol resins;
polycarbonate resins; polyamide résins; polyimide resins;
fluororesins; copolymers containing two or more
polymerization units thereof; polymer blends containing two
or moi‘e resins thereof; polymer alloys containing one or more
resins thereof canbeused. Inparticular, the sheets composed
of polyester resins are preferably used. The substrate sheet
f1maybecnjﬁnteduniaxiallyorbiaxially.Thesubstrateshee£
1 may be composed of single layer or two or more layers of

different layers or same layers. Also, the substrate sheet

1 has preferably water resistance. If the substrate sheet

haswaterresistance,adamagesuchasbreakingofthesubstrate
sheet is not caused when the substrate sheet is wet with water.

Thickness of the substrate sheet 1 does not have any
‘_‘l_imitation. However, the thickness is generally in the range
of 10 to 250 um and preferably in the range of 20 to 100

m.

For controlling the adhesive strength between the
substrate sheet 1 and the first adhesive layer 2, the surface

of the substrate sheet 1 can be surface-treated. The




~of mononer such as acrylic acid, nmethyl acrylate, ethyl acrylate, propyl

acrylate, butyl acrylate, 2-ethylhexyl acrylate, nethy] t hacr e,
et hyl methacrylate, butyl nethacrylate, and acrylonit rﬁﬁ@ve&%eﬁ%é)ﬁ yners
of 2 or nore of nononers thereof. Polyester resin adhesives are copol yners
of a polyol and a pol ybasic acid. Fhe polyol includes ethylene glycol,
propyl ene glycol, and butanediol. The pol ybasic acid includes terephthalic
acid, adipic acid, and naleic acid. Exanples of the polyvinyl ether resin

adhesi vegriraebudecabRbyy | M1 RIRET foRNEx AR MY MErondORYEYhaghder . Exanpl es
of the silicone resin adhesives include dinethyl polysiloxane. 14 Novenber

2006 G6tFeatadhesiclasnican becdsfdns| NGs\tnotohBif§HridI@hkeoDils, two or nore
menbers. Anong t he adhesives, t-he polyester resin adhesives are

pref erabl e. Adhegkids eisedaisothenéirsamdindion dager a fintlete a col oring
agent such as a dye and a pignent or the |like can be mxed in the first
adhesi v¥aFagef 2dhegberdiswgh @snddgsmomhel ¢ bekiddhas iiviesl,udes rosin resins,
terpenepghenol resins, terpene;resins(ltlj aromati ¢ hydrocarbon nodified

t er penePEPESPRE, SHRt Yot euAohesiies epdndimosetddrg rRERHEVeSt yrene

[ , | ' d | [ .. Ih ft i-ncl.ud
o s, | ERGRI R FE bR At Y PG R Por e P AT S | B tatc,
clay, califbymcar hopaifapd BBk Kaned it GkneasAlid hegkhr st adhesive | ayer

2 does not have any limtation. However, the thicknéss i's generally in the
adhesives, polyester resin adhesives, polyvinyl ether resin

adhesives, urethane resin adhesives and silicone resin
adhesives.

Examples of the synthetic rubber adhesives include
styrene-butadiene rubber, polyiscbutylene rubber,
isobutylene~isoprene rubber, isoprene rubber,
styrene-isoprene block copolymer, styrene-butadiene block
copolymer, styrene-ethylene-butylene block copolymer,
ethylene-vinylacetatetherméplasticelastomerandthelike.
Examples of the acrylic resin adhesives include homopolymers
of monomer such as acrylic acid, methyl acrylate, ethyl
acrylate, propyl acrylate, butyl acrylate, 2-ethylhexyl
écrylate, methyl methacrylate, ethyl methacrylate, butyl
‘methacrylate, and acrylonitrile, or copolymers of 2 or more

_ofmonomersthereof.Polyesterresinadhesivesarecopolymers
of a polyol and a polybasic acid. The polyol includes ethylene
lglycol, propylene glycol, and butanediol. The polybasic acid

-.includes terephthalic acid, adipic acid, and maleic acid.
‘Examples of the polyvinyl ether resin adhesives include
bolyvinyl ether, and polyvinyl iscbutyl ether. Examples of

the silicone resin adhesives include dimethyl polysiloxane.




range of 3 to 100 jimand preferably in the range of 5 to 50 In the IC tag

of the present invention, the rel ease agent |ayer 6 isf Qﬁﬂ sitions
corresponding to the both ends of the electronic circaﬁﬁ%g angpé%ggted at

the interface between the substrate sheet 1 and the first adhesive |ayer

2. The rel ease agent layer 6 is forfmed at positions corresponding to the
both ends of the electronic circuit 3, but is not forned at positions
corresponding to the center section of the electronic circuit 3. Thus, the

first aditesiadesliager cdnibelwddatied 1§ beCthyesib i iwH bacewel the
substrate sheet 1 at positions corresponding to the center section of 14
NovenberoR@@G e whemberelectronic circuit 3. Therefore, when the ICtag is
peeled off after the ICtag is attached to the article, the center
section of tRBOBYdHe gdhestvesuitthe3ppiypeetedesfih adiystives aveth t he
substrate sheet 1 in the state that the center section of the electronic
circuit P¥SLETAPL8ched to the first adhesive |ayer 2, and then the
electronic cirguit.3.is cut. The release  agent |ayer §_.is not needed to
cover all ofhpgg?%fgﬁ%r’é%FV} Bﬁarn@nt%HY+é%%éﬁQ¥'eﬁd§l&htheaeIectronic
circuit 34060545080 r ' i gh, the rel ease agent
| ayer 6 isonétgcogeﬁgd¥u?tg%rglgg%égghghﬁﬁﬁg%gg %Eﬂgﬂ?g%§gdg?% cover the

range- ol RiRE@rBPINe20ito %@h@%ﬁ%@niéyemr,eaa?é@f@i@%% 049, 80 percents
of an area surrounded by an outside citcunference of the electronic
circuit 3 thrieeghadief fdr Sthcadbesi ¥esiRyefsins, terpene phenol

resins, terpeneresins, aromatic hydi‘ocarbon modifiedterpene

resins, petroleum resins, coumarone-indene resins, styrene

resins, phenol resins and xylene resins. The softener includes

process oils, liquid rubbers and plasticizers. The filler

includes silica, talc, clay, calcium carbonate and the like.

Thickness of the first adhesive layer 2 does not have
any limitation. However, the thickness is generally in the

range of 3 to 100 um and preferably in the range of 5 to 50

A,

In the IC tag of the present invention, the release agent
layer 6 is formed at positions corresponding to the both ends
of the electronic circuit 3 and located at the interface
between the substrate sheet 1 and the first adhesive layer
'é.

The release agent layer 6 is formed at positions
corresponding to the both ends of the electronic circuit 3 p
but is not formed at positions corresponding to the center
section of the electronic circuit 3. Thus, the first adhesive
layer 2 is laminated'directly on the surface of the substrate

sheet 1 at positions corresponding to the center section of




2. The rel ease agent layer 6 is preferably formed as the release agent

| ayer 6 projects over the outside circunference of th I ircuit
3. The width of the projecting area of the rel ease ag?ﬁﬁhﬁg%g%p%&%ges not

have any limtation. However, the width is preferably in the range of not
less than 1 mm The shape of the rlel ease agent |ayer 6 needs the shape
capable to format positions corresponding to the both ends of the

el ectronic circuit 3. The shape of the rel ease agent |ayer 6 includes

pref er adhe éleangbeic giadnangl. echaX@ @) Svh&ilehe ag ReNiageRiand pol ygons
having nore than five angles, ellipse and circle (referred to FIG 2 and
FI G 3). Ofdo aghepethe ofC tthg Izlsddsechagent tlayaertGecimy tie sameear different.
-Two 14 Novenber 2006 8 of the release agent |ayer 6 are preferably
separ at &fGidiomeoff] {he kb qtyginicdaareyit butismppebed coifhéowetthar a part of
t he releas?1 qgen% Iager 6. Rel ease aquts'used in the rel ease agent | ayer
6 i ncl ude-th ¥y suRghpi ke sbppr doHe theState Y ERaFRNEEKPECLEPBUP- cont ai ni ng
resin a qfﬁ#ggﬁgiggin" Kpjckn ss.of _the re $a%§Fggent Igﬁer.G does not have
any |imtat?on - TowdVer, 1iié tni dRnREE2 TR F8f Fi5% A9PREVPange of 0.01
Lo5 . umgRd SPERIAIRLLERD Y LB bRECAMEG:Q!3 1. B3 Uhd rstllgbn the |C1ag
of the présent invention, the electronic circuit 3 1S f6ried-on a surface
of the figesi adhesi ¥eilay®¥ needed to cover all of positions
corresponding to the both ends of the electronic circuit 3.
Accordingly, there may be a section at which the release agent
layer 6 is not covered.
The release agent layer 6 is formed to cover the range
of preferably 20 to 90 percents, more preferably 40 to 80
percents of an area surrounded by an outside circumference
of the electronic circuit 3 through the first adhesive layer
2.
The release agent layer 6 is preferably formed as the
release agent layer 6 projects over the outside circumference
of the electronic circuit 3. The width of the projecting area
of the release agent layer 6 does not have any limitation.
‘However, the width is preferably in the range of not less
“than 1 mm. |
The shape of the release agent layer 6 needs the shape
capable to form at positions corresponding to the both ends
of the electronic circuit 3. The shape of the release agent
~ layer 6 includes preferably triangle, guadrangle, polygons
‘such as pentagon and polygons having more than five angles,

‘ellipse and circle (referred to FIG.2 and FIG.3). Two shapes |

of the release agent layer 6 may be same or different. Two




2. The electronic circuit 3 is a circuit conposed of a conductive
material . The conductive material includes, for exanphgwngai$ﬂ§¢ﬂple
substance such as netallic foil, vapor deposition filmand " Tl m
produced by spattering. As the netal sinple substance, gold, silver,

ni ckel , copper, aluminiumand the8 ike can be used. Al so, as the
conductive material, conductive pastes produced by dispersing a perticle
of netal such as gold, silver, nickel and copper in a binder, can be used.

The averoEfQ&@ﬁéléa:éceagléz&lfmaﬁérGfarﬁeftﬁ:df%trably%%ﬁia%bﬁeﬁ%.:er@é@f:?frab' y in the
range of 1 to 15 ,umand nore preferably in the range of 2 to 10 ,um The
bi nder iamel intbisyidual 1oy ampl ay beclomestotedratsh partpd yhe ethasser esi ns, epoxy
resins and phenol resins. 14 Novenber 2006 9 Thickness of the | ayer of
conduct i2g€nkat8¥ehl 6forning the electronic circuit does not have any
limtation. However, the thickness of the nmetallic foil is preferably in
the range ofSECRSF 8genfpuseAen Hhe KRdeaSeRIERE Lpxisar6 dBpdadiei on film or

nmetal | i il mproduced, by spattering is eferaply in the range of 0.01 to
I,un1an%oghgx?ﬁpgﬁhe%giH%”E%Hﬁﬁ%f?v OBSSE al?§gﬁﬁéferably in the range of 5
to 30 , hg ; 1.Ng £t onic circuit 3 on the surface
of the #?FE? a%ﬁgéﬁﬁébégég%gg?hghgﬂgggskggéﬁéxanple, a nethod for formng

the el ectroniei Gideds b3 the 2dNers80agéntTelAldd ¢ hiBkl horthg substrate
sheet 1 with adhesive,

any limitation. However, the thickness is preferably in the
range of 0.0l to 5 um and more preferably in the range of

0.03 to 1 un.

In the IC tag of the present invention, the electronic
circuit 3 is formed on a surface of the first adhesive layer
2.

The electronic circuit 3 is a circuit composed of a
conductive material. The conductive material includés, for
example, metal simple substance such as metallic foil, vapor
deposition film and thin film produced by spattering. As the
metal simple substance, gold, silver, nickel, copper,
aluminium and the like can be used. Also, as the conductive
material, conductive pastes produced by dispersing a perticle

" of metal such as gold, silver, nickel and copper in a binder,
can be used.

The average particle diameter of the metal particle is
preferably in the range of 1 to 15 Lm and more preferably
in the rangé of 2 to 10 um. The binder includes, for example,
polyester resins, polyurethane resins, époxy resins and

phenol resins.




etching-treating the netallic foil and then renoving sections other than

the electronic circuit. The etching-treatnent can be C@ﬂg”%%ﬁg E%K{he same
treatment as general etching-treatnent. The form ng of OSTRE c
circuit 3 to the surface of the first adhesive |layer 2 can be al so
conduct ed by adhering the conducti Ve paste in the shape of the electronic
circuit 3 to the surface of the first adhesive |ayer 2 by neans such as
printing and application. The shape of the electronic circuit 3 includes,

for = exanpl erhshapessi ofiaat edyby & Gohdd ikkGndtet aT!ferhiaRd FIG 3, the
electronic circuit 3 as an antenna is forned by arranging a line of

conduct i e ebeeri@lid oigoait @es hoghhavang 1 ispeailibs. spreeveet ween each
lines in the direction fromthe outside circunference of a rectangle
subst r atida fbackness oft bee mesinddic Tod lel e piredricebty riout he 3amgy be arranged
in quartet ring as indicated in FIG 2 and FIG 3, or nmay be arranged in

si ngl et 4 ﬁgFOdngMéb thegthickpss ofi the vwepquidemtsidriompfélnd Novenber

2006 10.ring.,Jhe l.ength of t electronic ¢ircuit 3 can be preferably
cont r ol 19d™FR*& Hl iﬂ\ Er%‘gu??fggﬁaﬁl%ﬁ%%go%stﬂ%fﬁééEWe@ tBeectric wave.

1 chi p g ohe TBl et HL e Ghe B s B ComGiTiavia PaSthLt si do of the
I or dort B sannasty: i chc e S0 % BoPh 2 ng ana “most inside ring of
t he el ectronThke aigttdd £3rt otitrd EhehePectronic circuit 3 on the
surface of the first adhesive layer 2, include, for example,
a method for forming the electronic circuit 3 by adhering
a metallic foil to the substrate sheet 1 with adhesive,
etching~treating themetallic foil and then removing sections
other than the electronic circuit. The etching-treatment can
be conducted by the same treatment as general
etching-treatment. The forming of the electronic circuit 3
to the surface of the first adhesive layer 2 can be also
conducted by adhering the conductive paste in the shape of
the electronic circuit 3 to the surface of the first adhesive
layer 2 by means such as printing and application.
The shape of the electronic circuit 3 includes, for
example, shapes indicated by FIG.2 and FIG.3. In FIG.2 and
 FIG.3, the electronic circuit 3 as an antenna is formed by
a:rangingaa1ine<xfconductivematerialjj1quartetringhaving
specific space between each lines in the direction from the
outside circumference of a rectangle substrate sheet 1 to
theinside. The electroniccircuit 3may be arranged inquartet
ring as indicated in FIG.2 and FIG.3, or may be arranged in |

singlet ring, doublet ring, triplet ring, or quintet or more




5, the end of nbst outside ring or nost inside ring of the electronic

circuit 3 is preferably connected to the IC chip 5 by formng t i ne
(junper circuit) fromthe end over the ring eIectronich€$?¥ﬁﬁﬁfr26§41

direction of the inside or the outside of the electronic circuit 3,

wi t hout short circuit to the ringl@lectronic circuit 3. The method for
formng the junper circuit includes a nethod for formng a conductive
circuit line by printing insulating ink in line crossing the portion of

the ringing.ephdé @BhGLEIOTCEHd eBebtpihide ; 8Rd; OF dhepeheetkrbenh g circuit 3 by
screen printing or the like, and then printing conducCtive pagte in line on

the pri moadt roddetdaln ng mulk ipY eSCE ettie RravielieAgthosf the kekeivddie conductive
paste includes that described before. The insulating ink includes |ight

cur abl e eilgktgdehwade. ul traviol et curable ink. The nethod for connecting the
IC chip 5to the end of the electronic circuit 3 includes a nethod for
connecting BYyeflereiiySaks apnsettepite kuiuaeds of the sleatroricur face of

the end of the electraonic circuit 3 and_then connecting 14 Novenber 2006

11 f1i pSirHord g e §2a RhEosned d0Pdpr O IctRIBEEFVECRIF m  The

of {he SLECTSNTE Srrciis oF SHE- ERGCFEORIT g 8y For HEndhaRire bunp To an
el ect rodeper bhepiof s HLo1ehichofica0g,PEEESI NG the surface of the wire
bump fornmed on the I1C chip 5 to the anisotropi c conductive film covered on
the surface of direrd @bnidter lRCIMAB 6rChsSUidutd if@ Ry and
most inside ring of the electronic circuit 3 to the IC chip
5, the end of most outside ring or most inside ring of the
electronic circuit 3 is preferably connected to the IC chip
5 by forming the line (jumper circuit) from the end over the
ring electronic circuit 3 in direction of the inside or the
outside of the electronic circuit 3, without short circuit
- to the ring eleétronic circuit 3.
The method for forming the jumper circuit includes a
method for forming a conductive circuit line by printing
insulating ink in line crossing the portion of the ring
electronic circuit 3 from the end of the electronic circuit
3 by screen printing or the like, and then printing conductive
-paSteinlinecnltheprintedinsulatinginkbyscreenprinting
or the like. The conductive paste includes that described
before. The insulating ink includes light curable ink such
as ultraviolet curable -ink. |
The method for connecting the IC chip 5 to the end of
the electronic circuit 3 includes a method for connecting
by forming an anisotropic conductive film on the surface of

'the end of the electronic circuit 3 and then connecting




the wire bunp insert in the anisotropic conductive film In the IC tag of

the present invention, the second adhesive |ayer 4 is J,am cover
the electronic circuit 3, the 1Cchip 5 and the surfaggﬁgyggﬁgp%Qggt

adhesive layer 2 that the electronic circuit 3 is not forned. Adhesives
used in the second adhesive |ayer Ylinclude various adhesives such as
therno nelting adhesives, pressure-sensitive adhesives and thernosetting
adhesives. The kinds of the adhesive include, for exanple, the sane as

adhesi ved ipsed i phonlde nlintedthoadhesd ¥YBe bay 86t 2op BS cORGEE DRslr i Ppgf ore. The
adhesi ves can be used singly or in conbination of two or nore nenbers.

Anong  t Mdeadhigsiohdp, bartbingomeisisat &s aarsiHddveondbediyemngesgs pref erabl e and
acrylic pressure-sensitive adhesives are nore preferable. The surface of
t he sec®fdvgaReshe endapdr tiie ied qetebaiabtircditas. afdidienasscbip t he second
adhesivS gaygr 4 does not have any limtation. However, the thickness of
t he porti 8% TQUUENT fy "Mike BRBRt D filc cdeFtupde Parfdamet] thenld 5 is

overnehsghh LB DLSKIoRE, 2L, HIE- POl uch. oS ig e ligal aonest e 12
2 ooy STRend 1 b, o £ bl P ke i 252 011"
rel easethbn@irfac@mr t8keasE df 1S taBLPEN IS rcuit 3 so that
the wire bump insert in the anisotropic conductive film.
IntheICtagofthepresentinveﬁtion,thesecondadhesive
layer 4 is laminated to cover the electronic circuit 3, the
IC chip 5 and the surface of the first adhesive layer 2 that
the electronic circuit 3 is not formed.
Adhesives used in the second adhesive layer 4 include
various adhesives such as thermo melting adhesives,
pressure-sensitive adhesives and thermosetting adhesives.
The kinds of the adhesive include, for example, the same as
_adhesives used in the first adhesive layer 2, as described

before.

The adhesives can be used singly or in combination of

two or more members. Among the adhesives, the
pressure-sensitive adhesives are preferable and acrylic
'bressureusensitiVe adhesives are more preferable.

7 The surface of the second adhesive layer 4 is preferably
flat.

Thickness of the second adhesive layer 4 does not have

‘any limitation. However, the thickness of the portion
coveringtheeﬂectroniccircuit3andtheICchip5isdifferent

from the thickness of the portion covering the first adhesive




For exanple, release liners in which release treatnment is conducted to the

surface of the substrate to be contacted to the secondh@ﬁgﬁ%&%gzéﬁyer 4
éd of

according to needs, can be wused. As the substrate, filns CoOnpos

various resins such as polyethyl ene terephthal ate, pol ybutylene

t erepht hal ate, pol yet hyl ene, pol yp2Zopyl ene and pol yaryl ate, and various
paper materials such as papers |am nated with pol yethyl ene, papers

| am nat ed with pol ypropyl ene, cl ay-coated papers, resin-coated papers and

gl assi ne dyanens #hgikbhushickeths ik HRenea3s ihePRESeMAL byegxanpl es |
include a formation of release agent |ayer conposed of rel ease agent such

as siligOn@o eshNand QgAY aB_Ky{:hQrPéan?@Qf‘f algided spegiy) and
fluororesin. The thickness of the release Tiner 7 does not have any
limtation. Fheswerfacehef thedaress adredieralbayeed @ropecbyeredhe second
adhesi ve | ayer 4 can be formed by applying directly to the electronic
circuit ¥3th fbe cedpppesiiperthe surface of the first adhesive layer 2 in
which the electronic, circuit 3_is not forned., Further, after the second

adhesi ve | a§Br*hS TPEPREE by ppr Ay TEAE28BNEWIAKE BAN HReuSaRf ace of the
ol ce RSB PLIG 052 b DS eSOt agtle Rl Ve | e con,
0 SHEARSEO ol U (SRR LIS bt L W EhnLlecBl O
the secendthdhesbygd | ayeds deandybhesr 8L635€i RYY N8l Bafpdot have

used. As the substrate, films composed of various resins such

as polyethylene terephthalate, polybutylene terephthalate,

polyethylene, polypropylene and polyarylate, and various

paper materials such as papers laminated with polyethylene,

papers laminated with polypropylene, clay-coated papers,

resin-coated papers and glassine papers are illustrated.

In the case, representative examples include a formation
of release agent layer composed of release agent such as
silicone resin, long-chain alkyl group-containing resin and

fluororesin.

The thickness of the release liner 7 does not have any

limitation. However, the thickness can be decided properly.

The second adhesive layer 4 can be formed by applying

directly to the electronic circuit 3, the IC chip 5 aﬁd the
surface of the first adhesive layer 2 in which the electronic
circuit 3 is not formed. Further, after the second adhesive
layer is formed by applying the adhesive on the surface of
the release agent layer of the release liner 7, the second

adhesive layer can be attached to the electronic circuit 3,




any limtation, and various nmethods can be used. The nethods include, for

exanpl e, airknifecoater, bradcoater, barcoater, gravurﬁﬁ%ﬁ&zml
coater, curtain coater, die coater knife coater, screen coater, yer bar

coater and kiss coater. Wien the ICtag is peeled off fromthe article
after the ICtag is attached to thé article, the substrate sheet 1 is
peeled off at the interface against the release agent |ayer 6 fornmed to
cover the electronic circuit 3, and the substrate sheet 1 without the

rel ease @genic lcaier 56a88 the sWemH@ oFeehboni fit thmliget napee circuit 3 is
peel ed off at the interface between the article and the seCond adhesive

| ayer 4 3 nirt hévisthate@et baect hen becoitwidhaesiivenbayesrdedt he el ectronic
circuit 3 and the first adhesive |ayer 2are attached to the substrate
sheet 1, as Mgiheds darifermiGgshessitdiradlestive latehe3 ebbetseonnd circuit 3 is
cut. Wen the end portion of the substrate sheet 1 is attached directly to
the firNEFES vayehykeraml thrergherporadant deyerne dumstr le¥esheet 1 nay
be peeled off at the intgrfac.e of the substrate sheet 1 and the first

adhesi v&@WaydP+ 2 nghd Yarioug patapds CAn PR UssderThit MehBOEEr st adhesi ve
| 2. t j f_t i dhesi | ttached di tl

o) the dnsN8E, Uk SAMEI S afef L4 Sha AONREIEo U BafbhaERE o ot abl ¢

- because g usrReatale atioskdiS, &?Péaﬁﬂlecgé%t&aséi%cé&?dftépvﬁﬁ?gﬁem% 14 at

the interface between the substrate she and 1 rrst " adhesive | ayer
2. Exanmploaser, screen coater, Mayer bar coater and kiss coater.

When the IC tag is peeled off from the article after
- the IC tag is attached to the article, the substrate sheet
1 is peeled off at the interface against the release agent
layer 6 formed to cover the electronic circuit 3, and the
substrate sheet 1 without the release agent layer 6 at the
center section of the electronic circuit 3 is peeled off at
‘the interface between the article and the second adhesive
layer 4 in the state that the second adhesive layer 4, the
électroniccircuit3andthefifstadhesivelayerZareattached
to the substrate sheet 1, as indicated in FIG.4. As the result,
the electronic circuit 3 is cut.
When the end portion of the substrate sheet 1 is attached
directly to the first adhesive layer 2, the end portion of
~the substrate sheet 1 may be peeled off at the interface of
the substrate sheet 1 and the first adhesive layer 2, or may
be peeled off in the layer of the first adhesive layer 2.
When the width of the first adhesive layer 2 attached directly
to the end portion of the substrate sheet 1 is short, it is

preferable because the substrate sheet 1 is peeled off easily




The present invention will be explained by an exanple nDre concretely in
the next paragraph. In addition, the present invention &&irlcted
at all by these exanples. (Exanple 1) A rel ease agent ayer or med
by applying a silincone resin release agent in the shape as indicated in
FIG 2 (having angle of the obliqué4line in trapezoid of 450 , width of
unapplied portion of 3 mm area covered with two trapezoids and surrounded
by an outside circunference of the electronic circuit of about 75 percents

of area sutheunges eABeUEeh Ao SibSHIdES %B&@tof ahfieeifd @qlLEni ¢ circult,

and space length between the end of trapezoid and the substrate sheet 1 of

1 m, cdlmveunkgee of pol yet hyl ene terephthalate fil mhaving width of 28
mm |ength of 12 mm and thickness of 50 tUm) in an anount to formthe
dried thickness of 0.05 ,u mand then curing at 130 C for 1 m nutes. Next,
pol yest er type therno nelting adhesive (produced by TOYO BOSEKI CO., LTD.

, trade B¥PLeBAYRON 30SS" ) was applied on the surface of the rel ease
agent layer 6 and the substrate sheet 1 by _gravure coater in amount to
form the dri &B°tBFiGRisdnyension witlh heaprratdneddry iansexanntei ve | ayer 2.

ace of. the first adhe |ve | aye

h | |
coppor’ e CREGEREEL %:f&n%%% s AR AT ARE - bkt QL aOpr 05884 by ot
seal rol re%fen%qglv-gntlﬁ%ﬁt ’E?Ssi?y{é@&ﬁ Qfaltlr\% %bggée%ﬁﬂﬁ 14 November

2006 15 copper foil, etc |ng resrs ed i At et ring
electroqmgaﬁpn@u1§ (ant enna) havi ng Iong side of 25 mMm short

Arelease agent layer 6 was formed by applying a silincone
resin release agent in the shape as indicated in FIG.2 {having
angle of the oblique line in trapezoid of 45° , width of
unapplied portion of 3 mm, area covered with two trapezoids
and surrounded by an outside circumference of the electronic
circuit of about 75 percents of area surrounded by an outside
circumference of the electronic circuit, and space length
between the end of trapezoid and the substrate sheet 1 of

~1 mm), on one surface of polyethylene terephthalate film
( having width of 28 mm, length of 12 mm and thickness of
50 #m ) in an amount to form the dried thickness of 0.05 u
m and then curing at 130 °C for 1 minutes. Next, polyester
‘type thermo melting adhesive (produced by TOYO BOSEKI CO.,
LTD., trade name “BAYRON 30Ss” ) was applied on the surface
of the release agent layer 6 and the substrate sheet 1 by
gravure coater in amount to form i:he dried thickness of 5
Mm to laminate the first adhesive layer 2. Further, on the
| surface of the first adhesive layer 2, an electrolytic copper
foil having thicknes.s of 35 4mwas heated and pressed by heat

seal roll of 100 °C. Next, on the surface of the electrolytic




side of 6 nmand line wdth of 0.3 mmby screen-printing nethod, as
indicated in FIG 2. The printed el ectrolytic copper foif4 M&Smber 2006
etching-treated with a solution of ferric chloride to renove the portion
other than the circuit. And then, the etching resist ink was renoved wth
an aqueous al kali solution to formibhe electronic circuit 3. In order to
conduct the end of nost inside ring of the electronic circuit 3 (antenna)
and the end of nost outside of the electronic circuit 3, an ultraviol et

cur abl e ddpcingoiB1 1Ak O rLLs BPAGE BSEERIDIN Al lidie shigoe by sor een

printing method And t hen travi

ul travi ediefctawmk! @itdkit Nextensa ﬁthQﬁgQ%b%ld@M?rﬁ%npéﬁBkﬁl e di anmet er
of silver particle of 5 ,Umn binder of polyester resin) was printed in

line shaspﬁle(dstﬁ\%mmgarhdaﬂ]ghQWLGEhb&mwm;ytélﬂce%lﬂ—fp@@.ﬁtQﬁgiﬂ@Qh@dr ed line of
the ultraviolet <curable ink, and dried to formthe junper circuit. Next, a
Wre bu@ﬁ W@§lb@¢ﬁédlatFI®eZelectrode portion of an IC chip S (produced by
PHI LIPS CO., trade name of "r/CODE") with a gold wire. The IC chip 5 was
connect & etRF iHeehet of LigHgd istecanpecfe tLives eicbigh-anearedwithpi ¢
conductive film ( uced by SONY CHIM CAL CO., LTD. , trade name of

" FP23228" SPLUGYO Bsgﬁg tHe % 198OS bBnEFRYY Fretfo®orBiophetheher hand, a

ol cace oo Ry 09, 1B ASS GRUUESLY GG NOL, S OB ELERRVEY, ooy o
“bve”be%1%9Q§1a&@éousalkallsolutlontoformtheelectronlcc1rcult
3.

In order to conduct the end of most inside ring of the
electronic circuit 3 (antenna) and the end of most outside
of the electronic circuit 3, an ultraviolet curable ink was
printed to the space between them in line shape by screen
printing method. And then, ultraviolet light was irradiated
to cure the ultraviolet curable ink. Next, a silver paste
(average particle diameter of silver particle of 5 #m, binder
of polyester resin) was printed in line shape (having length
of 10 mm) on the surface of the cured line of the ultraviolet
curable ink, and dried to form the jumper circuit.

Next, a wire bump was formed at the electrode portion
‘ofanICchip5 (produced by PHILIPS CO., tradename of *I/CODE” )

 with a gold wire. The IC chip 5 was connected to the both

ends of the circuit through an anisotropic conductive film
{produced by SONY CHIMICAL CO., LTD., trade name of “FP2322D")
by using tﬁe flip chip bonding method.

| On the othef hand, a release paperrhaving the second
adhesive layer 4 was prepared by applying an acrylic

pressure-sensitive adhesive having low adhesive strength




(produced by LINTEC CORPORATI ON, trade nanme of "PA-T1") on the

rel ease-treated surface of the rel ease paper obtained pPwgs gq%geating
all surface of one side of a glassine paper having thicknesgﬁ%f /Am wi t h

- silicone resin by using roll knife coater, and drying to formthe second
adhesive layer 4 having thicknessi®f 20/um Next, by attaching the second
adhesive layer 4 in the release paper wth the second adhesive |ayer 4 to
all of the surface forming the electronic circuit 3 and the IC chip 5 of

the subyiiralu@celesy runreiecBRPORATAONSI Mad AXRE de Wa9-dGoyeped on the

first adhesive layer 2, the electronic circuit he 'CCchip 5 to

pr epar e thiee reCehag-tieer obtAirRde 6ft afeWBsS1 4054 ¢ARY BBRaERAE act
transmtting and receiving test. At the result, the transmtting and

recei vi by celkdsbetremdimg ed IceurEatkyof Towee al idess wif acqibseased rel ease
paper in the 1Ctag was peeled off, and the IC tag was attached to a

pol ypr opypbenchavissi shpthhess Afft 20 L2« whohrsi] iidoeiel £ef by byass pegl ed of f from
t he pol¥pr&pxlene resin plate. The portion of the electronic circuit 3
cover ed TR hEPRES (e apehdrvaperte frmn theisssgndoadhagiyel ypropyl ene
resin plLate. The portiaqgn other than the release agent |ayer 6 was peel ed
of f frorf¥fE ob@éﬁ?ﬁnﬁnﬁﬁ¥“eﬁéspﬁ pP&t®- t oget her with the pol yethyl ene

i A ek e AR
PSR AL LR DRSS o LEREE 12 ey 1
surface forming the electronic circuit 3 and the IC chip 5
of the substrate sheet 1, the second adhesive layer 4 was
covered on the first adhesive layer 2, the electronic circuit
3 and the IC chip 5 to prepare the IC tag.
The obtained IC tag was tested by non-~contact
transmitting and receiving test. At the result, the
transmitting and receiving could be conducted correctly.
The all surface-treated release paper in the IC tag was
peeled off, and the IC tag was attached to a polypropylene
resin plate. After 24 hours, the IC tag was peeled off from
the polypropylene resin plate. The portion of the electronic
~eircuit 3 covered with the release agent layer 6 was remained
'Qnrthe polypropylene resin plate. The portion other than the
release agent layer 6 was peeled off from the polypropylene
resin plate together with the polyethylene terephthalate
sheet of the substrate sheet 1. According to the peeling,
the electronic circuit 3 was cut. The peeled IC tag was tested
bynon—contacttransmittingandreceivingﬁest.Attheresult,

the transmitting and receiving could be not conducted.

(Comparative Example 1)




14 Novenber 2006 17 The IC tag were prepared in the sane nethod as
described in Exanple 1 except that the rel ease agent | t
formed. The obtained I C tag was tested by non-contact ?%gﬁgﬁﬁ%??%gpand
receiving test. At the result, the transmtting and receiving could be
conducted correctly. The I1C tag was7attached to the pol ypropyl ene resin
plate and peeled off in the sane nethod as described in Exanple 1. The IC
tag could be peeled off easily and the electronic circuit 3 was not

broken. The pggl €L (&% PBSLeS] 99 Be ARBFANACL LransmLying and

receiving test. At t egtransmtting and recei coul d be
conduct eth GRRRBEL! Y. e MG tthat! EnbagAtdached o1 ap.ard igkenhe peel ed of f,
the built-in eFectronic circuit can be surgﬁ%nbrogg%f 1E%ﬁoeg§ber 2006 18

CLAI M5 fhrmid.l ChieaghbvhiaBd NES ttad tifaéC tdis@ eBOBPr heh Mo {dd st adhesi ve

| ayer |lam nated on a surface of a substrate sheet, an electronic circuit
and an [|tCastsing ttangeehingeboi-himndssaf. Athehel eesudbnj ctlod rcuit, both the
electronic circuit and the |C chip being formed on a surface of the first
adhesi vérangpdattingdand seeomtv tthewinld bayepntlant edt ok fagrtlyovering t he
electronic ciycuit and the IC chig, wherein a rel ease agent |layer is

further formEdedC 1S ESoHTAdTEED SAG PRILERFORHENSOFeS BhBESabe t he

el ectroni.c circui,t d.located at t i nterface between the.substrate
sheet” a%&gtﬁgegggs?€£ in éhe same megﬁod as éescrlbe& 1in Example

1. The IC tag could be peeled off easily and the electronic
circuit 3 was not broken. The peeled IC tag was tested by
- non-contact transmitting and receiving test. At the result,

the transmitting and receiving could be conducted correctly.

When the IC tag attached to an article is peeled off,

the built-in electronic circuit can be surely broken.




adhesive layer, and the rel ease agent layer is forned to cover the range

of 20 to 90 percents of an area surrounded by an out sigengiderbeigence of
the electronic circuit through the first adhesive layer. 2. The IC tag as

clained in claim1, wherein the release agent layer is formed to cover the
range of 40 to 80 percents of an area surrounded by an outside
circunference of the electronic circuit through the first adhesive | ayer.
3. The ICtag as clained in claiml or claim2, wherein the rel ease agent
| ayer is formed as the rel ease agent 18l ayer projects over the out si de
circunference of the electronic circuit and the width of the projecting
area of the release agent layer is in the range of not less than 1 nm 4.
The IC tag as claimed in any one oflgléns 1 to 3, wherein a release liner
is formed on a surface of the second adhesive |ayer.
1. An IC tag which has a structure comprising a first
adhesive layer laminated on a surface of a substrate sheet,
an electronic circuit and an IC chip connecting both ends of
-the electronic circuit, both the electronic circuit and the
IC chip being formed on a surface of the first adhesive |
layer, and a second adhesive layer laminated for covering
the electronic ciréuit and the IC chip, wherein a release
agent layer is further formed at positions corresponding to
the both ends of the electronic circuit and located at the
interface between the substrate sheet and the first
adhesive layer, and the release agent layer is formed to
cover the range of 20 to 90 percents of an area surrounded
by an outside circumference of the electronic circuit
through the first adhesive layer.
2. The IC tag as claimed in claim 1, wherein the release
agent layer is formed to cover the range of 40 to 80 percents
of an area surrounded by an outside circumference of the
electronic circuit through the first adhesive layer.
3. The IC tag as claimed in claim 1 or claim 2, wherein
the release agent layer is formed as the release agent
layer projects over the outside circumference of the
~electronic circuit and the width of the projecting area of
the release agent layer is in the range of not less than 1 mm.
4. The IC tag as claimed in any one of claims 1 to 3,

wherein a release liner is_formed on a surface of the second

adhesive layer.




