1 1 C TAG BACKGROUND OF THE I NVENTION Field of the Invention The present
invention relates to an IC tag which can break a built-in electronic
circuit when the ICtag 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 | oadings, article managenents 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 conditionitorhbe goods and further confirmng
the information by an interrogator, according to needs. However, when the
IC tag attached to the article is insufficient in the adhesive strength of

t he adhesive used in the %&‘C}E%Uﬁﬁ%ﬁ CTJ}E”‘QI %I\f e-attached to anot her
C

article by any causes su as errors and carel'ess mstakes. And, the IC

tag may be re-phtashefet PndbRLthsy article intentionally. In such
situation, article nmanagenent can not be correctly conducted |onger.

Di scl osure of thend wesidmn Asrdiie dlethotidedy wolad ne they Rhakie®n
descri bed above, it is required to conduct the article managenent
correctly 2bbyakarbgiig-tiheefemictdmiv efirichd tl théaghamentddheathGchad i s

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 condition to the goods 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.
In such situation, article management can not be correctly

conducted longer.

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

it is required to conduct the article management correctly



re-attached to another article. As a result of efforts by the present
inventors to solve the above-described problens, it was found that the
probl ens descri bed above are achieved by lamnating a first adhesive

| ayer on a surface of a substrate sheety formng an electronic circuit and
an | C chip connecting both ends of the electronic circuit on the surface
of the first adhesive layer, lamnating a second adhesive |ayer covering
the electropic . circuit and _the | C chip, and forning a rel ease agent | ayer
at position8Y SBPRALPINALIWHIRD 156t FhendS BRIy hBheR e oif Ead rduit and
| ocated at the_inhterfgce bet n _the substrate sheet and the first

adhesi ve Ia%gFékﬁéaﬁ? ugotﬁ%gﬁﬁggeﬁ¥tf% ®ntion is conpleted. That is to

say, the presentyd BVEBLEOR gy ¥0sc A Lo LAS M (808303 SES UEIYE

conprising a first adhesive |layer nat Surface of a substrate

sheet, an etgetdiRfi&d&ddiitida prabaBms C BhiRsCANEELHAY Dot hrepdeyxef the
electronic circuit, both the electronic circuit and the I C chip being

formed on adesetapedadbdhe afrder athashesime laavierat iakda af SeeoRAheadResi ve

| ayer | am nated for covering the electronic circuit and the IC chip,

wherei n a r éhpasengeur fagperf assihstitwre sheempdatnipesat iedre teonriespondi ng
to the both ends of the electronic circuit and |located at the interface
bet ween t heClE0bsE rafikanherhapdemmredting batheside ofayke elfes nondsent
invention also provides the I C tag as .described above, wherein the rel ease
agent IayerCF§C$bFﬁ%ch?6“559@?‘Fﬁ%h?éﬁﬁéﬁﬁdﬁﬁﬁ%%ﬁééyﬁérééﬁﬂ§a6ﬂnﬂh ar ea

surrounded a second adhesive layer covering the electronic circuit and
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.

That is to say, the present invention provides 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 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 sheet and the first adhesive layer.

The present i1nvention also provides the IC tag as
described above, wherein the release agent layer is formed

to cover the range of 20 to 90 percents of an area surrounded



3 by an outside circunference of the electronic circuit through the first
adhesi ve |l ayer. The present invention also provides the IC tag as
descri bed above, wherein a release liner is formed on a surface of the
second adhesive | ayer. BRI EF DESCRI PTIGN OF THE DRAWNGS FIG 1 shows an
outline of a cross-section of an I1Ctag of one enbodi nent of the
invention; FIG 2 shows a plane view of an electronic circuit of one

FI.G 3 shows_ a plane view of an

[ f ti
FCvagor obRaahe) e AR PhothB o b o e sy
cross-sectipp, O%féﬁé ?@EeéFéé a0 lﬁ tag of other one enbodi nent of the
n s,

i nvention is peeleée 1 neans a substrate sheet, 2 neans a

first adnesive Igyer, r&m{%@% LSEQN AL b Rans 2 gecond

adhesive layer, 5 neans an nmeans a rel easé agent ayer, and 7

nmeans a rel aégerib@@bbo%TMﬂéiEél%@BhB‘éb@"ilQFethg fBBE%E%?EQsEWQQleNENTS

The I1C tag of the invention is explained based on the draw ngs.
shows an oubfitkeofecondosshsetvéonapéran |C tag of one enbodlnent of t he
invention. The substrate sheet 1 is preferably a sheet conposed of a
t hernopl astic resin. As the sheet conposed of the thernoplastic resin, for
exanpl e, the sheets conposed of one ornore of various synthetic
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows an outline of a cross-section 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 anelectroniccircuit, 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 composedof oneormoreof various synthetic



4 resins, such as polyolefin resin |like polyethylene resins of high
density polyethylene, mddle density polyethylene, |ow density

pol yet hyl ene and the |ike, polypropylene resins of polypropyl ene,

pol ynet hyl -1 - pent ene/ et hyl ene/cyclic o efin copolyner, and ethyl ene-vinyl
acetate copol yner; polyester resins |like polyethylene terephthal ate,

pol yet hyl ene napht hal ate, pol ybutyl ene terephthal ate; polyvinyl chloride
resins; polyvinylal cohol resins; gplycarbonate resins; polyam de resins;

pol yi mi de rEEFHRS, FRGRrF &gheol 15 1ddeRt Bodvied ke 6T TRSA8S
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substrate s§eebolpPByy Pen& ONROBFReOhy B1 N0 &h i VST oy T Qiydi e | ayers of

different |ayers orf sane |ayers.” Also, the substrate 'sheet "1 has
preferably seéeinrespslanee, didtdehgldmdtaig Bhaadtat@scopdBnd8Si stance,
a damage such as breaking of the substrate sheet is not caused when the
substrat e shetyessenetesind hvterpoleithknbsse ofeitdphishiiisitteat e sheet 1 does
not have any limtation. However, the thickness is generally in the range
of 10 to 25Rolrehiylerefezpibtalate hapo birkjet wienxd teremdo-hpataor
controlling the adhesive strength between the _ substrate sheet 1 and the
first adhesPYeYYhy®et 20h1oRiderestes; polyvinylalcohol resins;

polycarbonate resins; polyamide resins; polyimide resins;
fluororesins; copolymers containing two or more
polymerization units thereof; polymer blends containing two
or more resins thereof; polymer alloys containing one or more
resins thereof canbeused. Inparticular, the sheets composed
of polyester resins are preferably used. The substrate sheet
1 may be oriented uniaxially or biaxially. The substrate sheet
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, adamage suchasbreakingof the substrate
sheet is not caused when the substrate sheet is wet withwater.
Thickness of the substrate sheet 1 does not have any
limitation. However, the thickness is generally in the range
of 10 to 250 u4m 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 the substrate sheet 1 can be surface-treated. The 5 surface-treatnent

i ncl udes, for exanple, corona discharge treatnent, chem cal treatnent,
resin-coating and the |ike. Adhesives used in the first adhesive |ayer 2
include various adhesives such as thergio nel ting adhesives,
pressure-sensitive adhesives and thernosetting adhesi ves. The kinds of the
adhesi ve include, for exanple, natural rubber adhesives, synthetic rubber
adhesi ves, acrélic resin adhesives, polyester resin adhesives, polyvinyl

et her resi nSURHRESTTESAtRRRE hipfel pdes n ERIH &SiaRRsl e F oo e chasos

adhesi ves. anpl es, of the synthetic rubber adhesives inc e ..

styrene-butgg?gﬁ%ePEbﬁgF?mﬁﬁ¥ RGN A nerFﬁbBéF?atFggﬁﬂWéHgﬁéiﬂggprene

rubber, isopren Iﬁ%Q e-J,.Sopt I . I "
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copol yner, &tiyheNgaNbeYveQCOLAY €ad NEL SRS %J@%W@vﬂ,d the Iike.
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Exanpl es of the acrylic resin adhesives inclu pol ynmers = of nononer

such as acrypléssackdsen®ibife atdydaives el t hedGliodaltngPhapys igeky! at e,
butyl acrylate, 2-ethyl hexyl acrylate, nethyl nethacrylate, ethyl

met hacr yl at €he lingls ofrehbacihdsdtve imnbude) Ybaredanples, nataopdirybees of 2 or
nore of nononers thereof. Polyester resin adhesives are copolyners of a
pol yol and adhesybhasi cswethet Iherpobgol adipes Ldes, etdisyeie regimcol

propyl ene glgcolz and but anediol. The polybasic acid, includes terephthalic
acid, adipi@ B%?Hyeﬁnd“%EHQ§q?Ié€?ﬁ?n adhesives, polyvinyl ether resin

adhesives, urethane resin adhesives and silicone resin
adhesives.

Examples of the synthetic rubber adhesives include
styrene-butadiene rubber, polyisobutylene rubber,
isobutylene-isoprene rubber, isoprene rubber,
styrene-isoprene block copolymer, styrene-butadiene block
copolymer, styrene-ethylene-butylene block copolymer,
ethylene-vinyl acetate thermoplastic elastomer and the like.
Examples of the acrylic resin adhesives include homopolymers
of monomer such as acrylic acid, methyl acrylate, ethyl
acrylate, propyl acrylate, butyl acrylate, 2-ethylhexyl
acrylate, methyl methacrylate, ethyl methacrylate, butyl
methacrylate, and acrylonitrile, or copolymers of 2 or more
of monomers thereof. Polyester resin adhesives are copolymers
of a polyol and a polybasic acid. The polyol includes ethylene
glycol, propylene glycol, and butanediol. The polybasic acid
includes terephthalic acid, adipic acid, and maleic acid.
Examples of the polyvinyl ether resin adhesives include
polyvinyl ether, and polyvinyl isobutyl ether. Examples of

the silicone resin adhesives include dimethyl polysiloxane.



Exanpl es of the polyvinyl ether resin adhesives include polyvinyl ether,
and pol yvinyl isobutyl ether. Exanples of the silicone resin adhesives
i ncl ude di met hyl polysiloxane. 6 The adhesives can be used singly or

conbi nati on of two

in

or nore nenbers. Ampng the adhesives, the polyester

resin adhesives are preferable. Atackifier, a softener, an anti oxi dant,

filler, a

m xed in the first adhesive |ayer 2

col oring agent such as a dye and a pignent or the |ike can
according to needs. The tackifier

i ncl udes ro&i'R RBEPRLVES FHRME ISInES R e GoEvhd naddions OfatyRat i ¢
hydrocarbon_nodif iedterpene resins, petroleumresins, coumarone-indene
resins, styPenBOrPelFRRSIHhenol resins and xyl ene resins. The softener

i ncl udes

proce

il S LOHLY: b I i G e fil
i ncl udes st 1 oo, ¥a14 tng afBspdR ek PR BRERE ELERE Sanides afoco of
the first aghgsbygpiayer 2 does not have any limtation. However, t

t hi ckness i's generally in the

agent layer 6 is forned at positions corresponding to the both ends
t he el ectronptoringuaqedt and-l acatedyat ahlieai pt gnémic or hdiavddrkd ban
substrate sheet | and the first adhesive |ayer 2. The rel ease agent
is formed abepobied dmsthe first adhesive layer 2, according to needs.

The tackifier includes rosin resins, terpene phenol
resins, terpeneresins, aromatichydrocarbonmodifiedterpene
resins, petroleum resins, coumarone-indene resins, styrene
resins, phenol resins and xyleneresins. 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

L.

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
2.

The release agent layer 6 is formed at positions
corresponding to the both ends of the electronic circuit 3 ,
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

he

range of 3 to 100 /Lmand preferably in the
range of 5 to 5Cn/cddwifierd her Idoftathadf, e dtaeilddntyvent ifan e ar el ease

of

| ayer

be

a

6



corresponding to the both ends of the electronic circuit 3 but is not
formed at positions corresponding to the center section of the electronic
circuit 3. Thus, the first adhesive layer 2 is lamnated directly on the
surface of the substrate sheet | at positions corresponding to the center
section of 7 the electronic circuit 3. Therefore, when the IC tag is peeled
off after the ICtag is attached to the article, the center section of the
with the substrate sheet 1 in

| ect [ ' it 3 i | ed. of f t t r
the state t AP SRS EAIETC SEchHon - HRCRHP T BLPBANS B e 45 P4 et t ached
to the fi I o th h t ' [ it [ t.
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The rel easeyagRithd aySstbaiSshoeredih @ heovedtd PRak aeceRfePielbenall y 20 to
90 percents, nore preferably 40 to 80 percents of an area surrounded by an

out si de ci refirfier ebeetrofhit kel ehigial Boid etehthbitta thbr pUEdt LA kiiket
adhesive layer 2. The rel ease agent |layer 6 is preferably fornmed as the
rel ease agehtyéenyerand pheineths edeert rome.cout stulet 8i i< eaterene eelehskthe
electronic circuit 3. The wdth of the projecting area of the release
agent | ayer2ge@belayiof hav®e 2oy reededttorcovedpvelerof s itiidits i s

preferably in the range of not less than 1 nm ) _ .
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 ocutside 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, quadrangle, 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



The shape of the rel ease agent |ayer 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,

guadr angl e, polygons such as pentagon gand pol ygons having nore than five
angles, ellipse and circle (referred to FIG 2 and FIG 3). Two shapes of
the rel ease agent |layer 6 nay be sane or different. Two 8 of the rel ease
agent | ayer re preferabl epar at ed perfectl and individually, but may
be connecteﬂ?g s s%ﬁg?%%f?§?53§ﬂ“a & ?rq%§%?egérﬁ£?38§€%§§§ifs used
inthe rele . . ' le, silicone resin, |ong
chain aIkyIgﬁgﬁ%%ggég%géﬁkfﬁﬁh?ééygﬁ%%%ﬂﬁéﬂgégggé?H?r#ﬁﬁiﬁa% § SPSFhe

rel ease agegtehfyeiyf-dpes not have any limtation. However, the thickness
is preferably in the range of 0.01 to 5 ,Unand nore preferably in the

range of 0.03 trelledMdmgbntshgeddGa @ﬁeQ&feltéH%@é?éﬁﬂtl_aiy@ie@tih@fﬂudbt‘e
electronic circuit 3 is formed on a surface of the first adhesive |ayer 2.

The el ectrofibc examplée, 3sibicome ross in conpogeashain aallganductive materi al .
The conductive material includes, for exanple, netal sinple substance such
as metal | i c9fouprcorpdiningpozsin oand i finareresim. fil m produced by
spattering. As the netal sinple substance, gold, silver, nickel, copper,

al um ni um and t HiGkaess Phdhes a@lersso agentt Havesndudioiepe not have

any limitation. However, the thickness is preferably in the

rangé of 0.01 to 5 #m and more preferably in the range of
0.03 to 1 wum.

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 includes, 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 dispersingaperticle
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 u#m and more preferably

in the range of 2 to 10 xh. The binder includes, for example,
polyester resins, polyurethane resins, epoxy resins and

phenol resins.



mat eri al, conductive pastes produced by dispersing a perticle of netal
such as gold, silver, nickel and copper in a binder, can be used. The
average particle diameter of the nmetal particle is preferably in the range
of 1 to 15 ,umand nore preferably in ¢he range of 2 to 10 | UM The

bi nder includes, for exanple, polyester resins, polyurethane resins, epoxy
resins and phenol resins. 9 Thickness of the |ayer of conductive nateri al

f i th I i i i t es_not have any limtatiaon._ However, the
thi ckness of the herarrat qhite 35T r YRt ve rqéa%reyaﬁoffognga%g an

h hi ck -fyﬁ¥§' i i c fi roduce y
tsp:t E e:?ngeigge%:lg‘ae%?gglﬁgcgln t he a(%%%ggi:gfam&ag% @%#5%%’ t hrﬂg%t Ni“¢Kness  of

conducti ve pRstthidismdyLberapd wekaithe f@mqs%réféﬁalﬁ% am tHQ%gh'ﬂ?t&hsg for

formng the electronic circuit 3 on the surface of t st a

layer 2, inekuslecofsy @wgmphe, thackBES9hF oind GFdHdIY deheahachr @Rig Ci rcuit
3 by adhering a netallic foil to the substrate sheet wi t h adhesi ve,

et chi ng- t r earimetalelarétidinl prodwted dydspheher enguvisngrederabng iwther than
the electronic circuit. The etching-treatment can be conducted by the sane
treat nent a%apefe?fll.ddt i hgim raget it thThenessd hgafdudte v eatsiteni c
circuit 3 to the surface of the first adhesive |layer 2 can be al so .
conduct ed b¥S aBRREPREPIRelk ohidtickaRege pREt t? 3heiBhape of the el ectronic

circuit 3 to thgmﬁgakﬁ%%dp%oghfogﬁigé1%%?%&%%%ronic 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
FI1G.3, the electronic circuit 3 as an antenna is formed by
arranging a line of conductivematerial in quartet ring having
specific space between each lines in the direction from the
outside circumference of a rectangle substrate sheet 1 to
the inside. Theelectronic circuit 3 may be arranged in quartet
ring as indicated in FIG.2 and FIG.3, or may be arranged in

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



| ayer 2 by neans such as printing and application. The shape of the
electronic circuit 3 includes, for exanple, shapes indicated by FIG 2 and
FIG3. In FIG2 and FIG 3, the electronic circuit 3 as an antenna is
formed by arranging a line of conductiye material in quartet ring having
specific space between each lines in the direction fromthe outside
circunference of a rectangle substrate sheet 1 to the inside. The

ed in quartet indicated in FIG 2

Loam erence o2 L i o
and Fl G 3, Br ey oL G GR 080 T SLer KEPBRCA e HodBIRG OF BRGLEEPPINEt 11 no,

or quintet I l.ength, of the electronicg.circuit. 3 can be
preferably 8é%ﬁ?ég+%gd£+29§mﬁﬁﬁﬁﬁgig%oFRFhﬁaﬁgg%?%E%fﬁég¥“iﬁ?CFéX Aed
electric wayeecdPgc!Gaebip 5 is connected to both ends of the electronic
circuit 3. The ICchip 5 can be fornmed inside of the electronic circuit 3,

outsi de of the etettamp 6i i€dbhndctel 1M bbRA ePPOF POk i1 QR tebntike
electronic circuit 3. In order to connect the ends of nobst outside ring and

nost i nsi decitogiodf.thiee gcetii®bicarcheddinned i Asihe df&:Ehiepectrohhe end of
nost outside ring or nost inside ring of the electronic circuit 3 1is
preferably cbnpetted, touthide ©THilpe &ldntfaoriv ngitdve d i3ne ot umpéheci rcui t)
fromthe end over the ring electronic circuit 3 in direction of the inside
or the out%PRRr oPO¥hECR| @EtFlomi @leshrenic cixgukoul- short circuit to the

ring electronic circ%it 3. The method for form ng the junper circuit
i ncl udes a In order to connect the ends of most outside ring 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 electronic 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 1ike, and then printing conductive
paste in line on the printed insulating ink by screen printing
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



met hod for form ng a conductive circuit line by printing insulating ink in
line crossing the portion of the ring electronic circuit 3 fromthe end of
the electronic circuit 3 by screen printing or the |like, and then printing
conductive paste in line on the printeg insulating ink by screen printing
or the like. The conductive paste includes that described before. The

insulating ink includes Iight curable ink such as ultraviolet curable ink.

The nethod o ting the IC chip 5 to the end of the electroni
Cirourt 5 1 hEFRTSS 8 HHBEHBY T bnHee P b5e TR 60 e Eorapic

ductive & the el ic circuit 3 and
hen connect P g L et BT BRahhd Saet Reho Pt s SR Sb B B i dihauct | ve
film Th LBk i t DPGA So s TRENQH, ngyst; il
betueen tne Shi ol The aeCtr S C LT Er TS cang The ) Ean b 1 BB i ng a

wire bunp te By LbERiiQIL BAd HApOtot B &fecthbde SooPPHbR &S HH riche
surface of the wire bunp fornmed on the IC chip 5 to the anisotropic

conductive EhimEpweredressingetsardaceacd dhehendiol bingp el@GidDBINC
circuit 3 so that the wire bunp insert in the anisotropic conductive film
In the | C thabeckC tdlepbetenthe mndsidtaepictheosdootdvedhekn vovdmdiond is

| am nated to cover the electronic circuit 3, the ICchip 5 and the surface
of the firskthadhesface |of dhe andapt the electronie eirewit 3 siosthet for ned.

Adhesi ves used in the second adhesive Iﬁxer 4 include _varjous adhesives
such as thegﬂﬁ Vel ﬁmﬁdﬁ%§?§gsln the anisotropic conductive fiim.

IntheICtagof thepresent invention, the secondadhesive
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
pressure-sensitive adhesives are more preferable.

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
covering theelectronic circuit 3 andthe ICchip5 isdifferent

from the thickness of the portion covering the first adhesive



pressure-sensitive adhesives and thernosetting adhesives. The kinds of the
adhesi ve include, for exanple, the sane as adhesives used in the first
adhesive | ayer 2, as described before. The adhesives can be used singly or
in combination of two or nore menbers;,Among the adhesives, the
pressure-sensitive adhesives are preferable and acrylic pressure-sensitive
adhesi ves are nore preferable. The surface of the second adhesive |ayer 4
is preferably f lat. Thickness of the second adhesive |ayer 4 does not have
any |initatiener Howdd@F1mym et i ien@is siomamaldst titofhee Gpadeng ft A8
el ectronic circuit 3 and the I1Cchip 5is different. fromthe thickness of
the portiont@ob@?iHg eRe Preferabhasiifethe rapge of MaxtAuRft Hilekness is
normally in the e 0 100 /] d preferably in the ran of 15
(o 50 | um The SRt SEardtie Bectmematee B ARl oo BEReS0RRE” wi ch
t he releasewi£ﬂefhg.r§$eggg {fﬂg@Sﬁ‘liner 7, any release liners can be

e, re

used. For exanp ease liners 1n which release treatnent is conducted

to the surface ofs the subshsateidar he spptaciate 1ankhe sesdduadhesi ve
| ayer 4 according to needs, can be wused. As the substrate, filns conposed

of various Fesiasampld, B\sleodyelindened enst hallatee palenhuieyteie
terepht hal ate, polyethyl ene, pol ypropyl ene and pol yaryl ate, and vari ous
paper mat erfehdusueh s pPapeserfare noff dthenistubsiolatet hyl e contacted
to the second adhesive layer 4 according to needs, can be
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,thethicknesscanixadecidedproPerly.
The second adhesive layer 4 can be formed by applying
directly to the electronic circuit 3, the IC chip 5 and 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,



papers |am nated wi th pol ypropyl ene, cl ay-coated papers, resin-coated
papers and gl assine papers are illustrated. In the case, representative
exanples include a formation of release agent |ayer conposed of rel ease
agent such as silicone resin, |long-chagn al kyl group-containing resin and
fluororesin. The thickness of the release liner 7 does not have any
limtation. However, the thickness can be decided properly. The second

adhesive layer 4 can be forned by applying directly to the electronic
circuit 3, the 1€ %@%%ﬁ%%ﬁ%@ fhend 1rsits pdhgRé¥PvEaYETer 2 in

whi ch the el ectraoni ircujt 3 is.not. for ﬂg FurtQﬁr after the second

adhesi ve |ay&? Y l‘?%rﬁ%% %%/e %?%%gc%:"fﬁau%% bt EOn GHESrr face of the
| t | | . i

be attachea to tlerhss fOEebERGAITH Fifoy sahPEi FETANES FIERSLEREYEE CON

of the firsiqREDEss VELJAY Y and kReWPEEBaEBCAGLREIT AL FidL bt Balg Ot
formed. Methods for formng the first adhesive |ayer 3, the second

adhesi ve | ayey 14inanGtile ,r eheaser Rgenekapas dakl®N@telavime aBYHbHAI tati on,
and various nethods can be used. The nethods include, for exanple, air

kni f e coat einchude, Coatermmpiar, aioakeife cgnaeur, dregateater obhr coatet:,
curtain coater, die coater, knife <coater, screen coater, Mayer bar coater
and ki ss cograyurgyneatehe ricdiegptier peertdinfpateamdircaater) &nafeer the
ICtag is attached to the article, the substrate sheet 1 is peeled off at
the interfat@2bgai ST PR TR ke MRjERE 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
electroniccircuit 3andthe first adhesive layer 2 areattached
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



| ayer 6 fornmed to cover the electronic circuit 3, and the substrate sheet
1 wthout the rel ease agent layer 6 at the center section of the

el ectronic circuit 3 is peeled off at the interface between the article
and the second adhesive layer 4 in thg,state that the second adhesive

| ayer 4, the electronic circuit 3 and the first adhesive |ayer 2 are
attached to the substrate sheet 1, as indicated in FIG 4. As the result,
the electronic circuit 3 is cut. Wien the end portion of the substrate
sheet 1 is 3t tdéhéBteginegthstvert e Frstaghesiirel dyand £hq ferehd
portion of he subsfrate sheet 1. may be peeled off at the interface of

t he substrate*Sheet 12%5md fhe first adhesive layer 2, or may be peeled off
in the layer of the first adhesive |layer 2. Wen the width of the first
adhesive layer 2 attached directly to the end portion of the substrate
sheet 1 is %%g@éle%t is preferable because the substrate sheet 1 is peel ed
off easily the interface between the substrate sheet | and the first

adhesi ve |ayer ZhprRlet ihbenRieaeRill YEN1ors Mdd Hie agxBkanped by an
exanpl e nore concretely in the next paragraph. 1n addition, the present

i nventi on wasréotomEsétéy eth athal ety phweseraptanplies addibianp! ehd) A
rel ease agent |layer 6 was fornmed by applying a silincone resin release
agent in thershape iavenhdooateedndh resGri2tedai ayl anghesokxahplebl-i que
line in trapezoid of 45 , w dth of

(Example 1)

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 #4m ) 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 the dried thickness of 5
Am to laminate the first adhesive layer 2. Further, on the
surface of the first adhesive layer 2, an electrolytic copper

foil having thickness of 35 #mwas heated and pressed by heat

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



unapplied portion of 3 nm area covered with two trapezoids and surrounded
by an outside circunference of the electronic circuit of about 75 percents
of area surrounded by an outside circunference of the electronic circuit,
and space length between the end of tfgpezoid and the substrate sheet | of
| nm), on one surface of polyethylene terephthalate film ( having w dth of
28 mm length of 12 mm and thickness of 50 gm) in an anmount to formthe
dried thickness of 0.05 U mand then curing at 130 OC for. 1 m nutes. Next,
pol yester E9BREF &t o FEFHLRG B8REST VK plRSdRESATE] TOWY indsEkr g, |

. d . (RON .30S" | i : f f th
ol ehse ageRlCTByEr L6 Cng ol SERPHAL SoE8: [ By 454 {%F’%‘(‘:Ig?a erti Eh
f [ ' 5 i nate. t irst [
fayer 2, FuriRRPr R L PIEER G o Py mpltl bk RLRELS LT pelhB 0! v

el ectrol yti gsCoRRELatdQl 1n Vg Ng. t hi ckness of 35 /tmwas heated and pressed
by heat seal roll of 100 T . Next, on the surface of the electrolytic 15

copper foi | TheépghhRedlesddird I MasoppéREed Livh At 8h ehg Lt A8at &4 @GERHONI C
circuit (antenna) having long side of 25 nm short side of 6 mmand |ine

wi dth of 0.8 svlbyiccreentquriint ictglowidodo msndvedittat @dritionl GtRerThe
printed electrolytic copper foil was etching-treated with a solution of
‘ferric chl obh@e the ¢Ep@vet + hadgdran ohhetdtath indhaas i e igikreas remAnedt hen,
the etching resist ink was_renoved wth an aqueous_al kali solution to form
t he el ect r oWEP @raqugous alkali solution to form the electronic circuit
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 um, 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
of anICchip5 (produced by PHILIPS CO., tradenameof “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 the flip chip bonding method.
On the other hand, a release paper having the second

adhesive layer 4 was prepared by applying an acrylic

pressure-sensitive adhesive having low adhesive strength



In order to conduct the end of nost inside ring of the electronic circuit
3 (antenna) and the end of nobst outside of the electronic circuit 3, an
ultraviolet curable ink was printed to the space between themin |ine
shape by screen printing nmethod. And en, ultraviolet light was
irradiated to cure the ultraviolet curable ink. Next, a silver paste
(average particle dianmeter of silver particle of 5 ,um binder of

pol yester resin) was printed in |line shape (having length of 10 mMm on the
surface of (peodured Hy ANGEC REREPRAZYPY) etradarane K PRaAd "dr PR t o
formthe junper circuit. Next, a wire bunp was forned at the_ el ectrode

portion of B ¥ ead ¢ el ase pH [GhssTedeaser RagerarRtafinef cone")

with a gold wire, The IC chip 5 S. connect to the both ends of the
i roui t thrBUgHe LASRT SRFOHI% PondUBTiARe (ol A SR68USEd 2§ LSBRNEHI M CAL

CO. , LTD. t f ‘FP2 3 D11) . i.ng the fli hi.p_bondi

met hod. | On PHREEERE RO EF (e dORLBar HLSAIG ERE SecohdY 2aReg ve
paver 4 vasyoLenat e o Y Glg/ et FRAESHY Gesenal hiKesagaesi ve
havi ng | ow adhesive strength 16 (produced by LI NTEC CORPORATI ON, trade nane

of "PA-T1"); QPerthend el Basenisied sy spri@ea.of the rel ease paper obtained
by release-treating all surface of one side of a glassine paper having

t hi ckness of 70,Ndmiwi iy aitkacatiegr ehensbyondiathes 0bd lenidre 4cdat €he and
drying to formthe second adhesive I|ayer 4 having thickness of 20,um
Next, by atrabéisg paperswedhdtielsesions pdpesigei ayeme 4 to all of the

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
circuit 3 covered with the release agent layer 6 was remained
on the 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
by non-contact transmitting and receiving test. At theresult,
the transmitting and receiving could be not conducted.

(Comparative Example 1)



rel ease paper with the second adhesive |layer 4 to all of the surface
formng 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 |ayer 2,
the electronic circuit 3 and the ICchip 5 to prepare the IC tag. The
obtained I1C tag was tested by non-contldct transnmitting and receiving test.
At the result, the transmtting and receiving could be conducted
correctly. The all surface-treated release paper in the IC tag was peeled
off, and the |Gy ad nqs %é?&%%%pta%ea PRl HY eRMbeREhaRasniesat oed\f t er 24
hours, the IC tag was pgel ed off from the polypropylene resin plate. The
portion of i %ﬁh@“ﬂer QNbfceft renit Bhe Qe andgentthéayere@seaagert | ayer 6
was renai ne on the polypropylene resin plate. The portion other than the
rel ease agenirncy.errie W ieelded ofthd wam testedl Pyr 6pp-eRBLaFEsi n pl ate
together with the polyethylene terephthal ate sheet of .the substrate sheet
1. Accor di rg-admstite ipeelamy, receio iglge dtaséni dtcitheures3lfas Y85t . The peel ed
IC tag was tested by non-contact transm_tfing an r%c?nvi ng test At the
resul t, tHecarsmisitiing mpdresdeding fPUEsUIRE EEISE T e FR&E&T. Y -

(Conparative Exanple 1) 17 The IC.t r.e pr i Sag1geLhod as
described in BEXa®le tlage%%%ﬂtttweagﬁmei ggggsgggm'gfl%% c,t;)HTg/as not
formed. The obtained, | a S teste +CoRkack pbgarsMekbinpyeand
recei ving t¥d .p%nl?cheo%%s]& \tAtl?he[ ﬁse%let (rihaér%%ragﬁsng and Tecei vi ng cgul d be
conduct ed Cff“fﬁé'f& 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,

thetransmittingandreceivingcouhibeconductedcorrectly.

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

the built-in electronic circuit can be surely broken.



The IC tag was attached to the polypropyl ene resin plate and peeled off in
the sanme nethod as described in Exanple 1. The IC tag could be peel ed off
easily and the electronic circuit 3 was not broken. The peeled I C tag was
tested by non-contact transmtting and receiving test. At the result, the
transnmitting and receiving could be corflucted correctly. Wien the IC tag
attached to an article is peeled off, the built-in electronic circuit can
be surely broken. 18 CLAIMS 1 . An IC tag which has a structure conpri sing
a first adhesive layer |lam nated onceamug face of a substrate sheet, an

el ectronic circuit and an I C chip connecting both ends of the electronic
circuit, both the electronic circuit and the I1C chip being fornmed on a
surface of the first adhesive |ayer, and a second adhesive | ayer |am nated
for coveri rig thandiCewigehich bbaseus trucihere fempcishng a M er@has Féfease
agent layer is further fornmed at positions corresponding to the both ends
of the el doavenlannaeed PRARNNIGGA @B ASULERE ARt HEL REERCTHE

substrate sheet and the first,k adhesive layer. 2. The | C tag as_clained in
clainll,\MR#QSWFEﬁédﬁ@?é&%%hl%§@HPQQ%hﬁg%%t?5¥W§H°F5: o9g?c?ﬁgn%ﬁnge of

20 to 90 t f ] . i ' f th
ol ectroni 6 AT HROLARG RESFEF ol ThahaerylE LA e RRUp BpERsc o the

I'Tst adhesive | ayer. C'tag

claimed in f{%}ﬁﬁéﬁ %no}:éi s(aﬁa@ezof ¢l RstAadift £BRE 1biReT, 4gafo5aBEnaN a
surface of e second adhesive layer.
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 sheet and 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 20 to 90 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

a release liner is formed on a surface of the second adhesive

layer.



