1 SPECIFICATION IC TAG Field of the Invention The
present invention relates to an I C tag which can

break a built-in electronic circuit when the IC tag
attached to an article is pgeeled off. Description of
the Prior Art By attaching an ICtag to articles such

as goods, storage articles and |oadings, article
managenent s have been conducted recently. For

exanpl e, the article PEFEFERATIAS been conducted by
attaching an 1C tag recorded by information such as
PFoB€tion condition, stock state, cost information

and used condition to the goods and further confirmng
the information by an interrogator, according to

neeld . ofHoukw eInveriieivrt he | C tag attached to the

article is insufficient in the adhesive strength of

t he altegnasardednviention relodgs tioe anCIfagagayhpeh can
re-attached to another article by any causes such, as
k¥edk & hRdlbaie dectraniskedropiy when thed ¢ dphafytaghed
re-attache to_anotger article intentionally. In such
19 13 FONLCHT 112 IRP t can be not correctly
conducted | onger. As conventional ICtags, it is

descri bed that when the substrate [am nated on the
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Howevér, there is a problemthat when the ICtag is
feeicelks 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 éondition, 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 tag may 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 be not correctly
conducted longer.

As conventional IC tags, it is described that when the
substrate laminated on the surface of the tag is altered,

the surface substrate is broken in the layer so that the effect

for preventing a forgery is increased (JP 10-171962al).




by providing a cutting into the interface between an
article and an adhesive |ayer of the IC tag attached
to the article wth a cutter or the like, inserting a
finger or the like into the cutting portion and
pinching the end of the IC2tag, the surface substrate
can be easily peeled fromthe electronic circuit

wi t hout breaking of the electronic circuit. Disclosure
of thewkvatgnthere As 4 heoPBihedaf OeBOtvd MY t&HP is peeled
probl ens descri bed above, it may be required to
gopdoriding sactiting natagehetintepdrcecthdweey danagiinge
the function of the IC tag, when the ICtag is
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dietomg énwi.hboby parssakiime cfndhiehelectrowmi¢ d¢immiiand t he

tangent of the circuit line at the connection is 10

degree or greater, and an IC chip connecting to the
tronic circuit on . the surface of the first
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To solve the above-described problems, it was found that
the problems described above may be achieved by laminating
a first adhesive layer on a substrate sheet, forming an
electronic circuit containing a circuit line having a
bypass line, in which the angle formed by the tangent of the
‘bypass line at the connection between the bypass line and the
circuit line and the tangent of the circuit line at the
connection is 10 degree or greater, and an IC chip
connecting to the electronic circuit on the surface of the
first adhesive layer, laminating a second adhesive layer
for covering the electronic circuit and the IC chip, and
forming a release agent layer partly at the position
-correspdnding to a circuit section consisting of the
electronic circuit and the IC chip and located at the

interface between the substrate sheet and the first adhesive




may be achieved by lamnating a first adhesive |ayer

on a surface of a substrate sheet, formng an

el ectronic circuit having a planar projection

extended and an I C chip connecting to the electronic

circuit on the surface of tshe first adhesive |ayer,

| am nating a second adhesive |ayer for covering the

el ectronic circuit_and,the |C chip,. and orm, a
Lot Y eFoR (1HP e EEpBLRE (i octiblaabove
n&Pr LESROASLAG 1, a1 GliheHi by SECLH; 00 CONRESEN t

efectroni C circuit anélrl tll%egl cl?%ta%gﬁ%%%}aet glda‘};e{: Pﬁle &

sunfaief ageabetiveam i ensubst Fabrishaeal ardtkBRiti £stcuit
adhesive layer. And thus exanple enbodi nents of the

havesenta | plemeironprajecicompl efxed:ndedl aeodr danceI®i tdhip
first aspect of the present invention, there is

CHRBRT i P 1T e & erhrehihagincuidt uctthre Seshpre sthgthe
first_adhesive |layer Jam nated on a surface of a
el PRI e e ol BOrRre & roerdid ot englaver
LT et A a ine, _i i.C t an
o Sy T R oo o IE 2 MREC G (IR U
fepnnegt i:on hatween thenbypassr! i perarRd bhe @id Cybbition
line and the tangent of the circuit |ine at the
commspohdony | <010 a degireeior geeatcer , candianindC obfi p the
connecting to the electronic circuit which are forned
eHrtFondef sl ottt nd i the abtheshie amyelocatesbcshd the
. adhesi ve | ayer | am nated for covering the _electronic
URTEGCE ER AT e CHPD,Fakad SKoFE| SR My dE ST agehesive
art | [t orre ' 0. .
B e e e
ad@Gompect&achip and located at the interface between
the substrate sheet and the first adhesive | ayer.

In accordance with a first 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
.containing a circuit line having a bypass line, in which
~the angle formed by the tangent of the bypass line at the
connection between the bypass line and the circuit line and
the tangent of the circuit line at the connection is 10
degree or greater, and an IC chip connecting to the electronic
circuit which are formed on a surface of the first adhesive
layer, a second adhesive layer laminated for covering the
electronic circuit and the IC chip, and a release agent layer
formed partly at the position corresponding to a circuit
section consisting of the electronic circuit and the IC chip
~and located at the interface between the éubstrate sheet and

the first adhesive layer.




4 The exanpl e enbodi nents al so provide the IC tag as
descri bed above, wherein at | east one of bypass |line
is formed at the position in the circuit section in
whi ch the rel ease agent layer is forned. The exanple
enbodi nents al so provide tlae |1 C tag as descri bed
above, wherein a planar projection is extended to the
bypass line. In accordance with a second aspect of the

pres i t there.i.s_provided.an t whi ch
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electronic circuit which are formed on a surface of the
first adhesive layer, a second adhesive layer laminated for
covering the electronic circuit and the IC chip, and a release
agent layer formed partly at the position corresponding to
a circuit section consisting of the electronic circuit and
the IC chip and located at the interface between the substrate
sheet and the first adhesive layer.

In accordance with a third 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 having a planar
projection extended and an IC chip connecting to the
electronic circuit which are formed on a surface of the
first adhesive layer, a second adhesive layer laminated for
covering the electronic circuit and the IC chip, and a release
agent layer formed partly at the position corresponding to

both end portions of a circuit section consisting of the




agent layer formed partly at the position
corresponding to both end portions of a circuit
section consisting of the 5 electronic circuit and
the 1C chip and located at the interface between the
substrate sheet and the figst adhesive |ayer. The
exanpl e enbodi nents al so provide the IC tag as

descri bed above, wherein at |east one of bypass line
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exanpl e enbodi ments can break a built-in electronic
circuBE6BM)Y when the I1C tag attached to an article
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W is a line width of the circuit line adjoining to the planar
projection.)

The example embodiments also provide 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
| by an outside circumference of the circuit section through
the first adhesive layer.

| The example embodiments also provide the IC tag as
described abové: wherein a release liner is formed on a surface
of the second'adhesive layer.

The IC tag of the example embodiments can break a

built-in electronic circuit surely when the IC tag attached to

an article is peeled off.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an outline of a cross—section of an IC tag

of one embodiment of the present invention;




FIG 1 shows an outline of a cross-section of an IC
tag of one enbodi nent of the present invention; 6
FIG 2 shows a perspective plane view of an el ectronic
circuit of one enbodinent irfan IC tag of the present
invention; FIG 3 shows a perspective plane view of
an 1 C tag of other one enbodi nent of the present

i nventi®n;, 5h@ws4aé5@ﬂ§p@é\:ﬁ%é 138081 64,058 -aif &h| ;
a state that an ICtag of other or?e é odlfnentﬁggetrﬁélc
pieseit ofmnebod inénPealadi©thg ot (he Prebent iavehahen;
view of a shape of a circuit Iine and a bypass |ine

of orfL@®niBockhverst ai peaspbCtiag plahbevpewsentan IC tag of
invention; FIG 6 shows a perspective plane view of an
efer rore cempodgment o f othe rprrae bt ernionn an | C

tag of the present invention, FIG 7 shows an outline
of pdri&pettiRave @dsukkine Of crpsansectien off aditadre that
on odi nent .of the present invention; FIG 8 shows
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an | C tag of one enbodi nent of the present”™ invention

imerepeeload of f; FIG 11 shows a plane view of a shape
of a planar _

FIG. 6 shows a perspective plane view of an electronic
circuit of other one embodiment in an IC tag of the present
invention;

FIG. 7 shows an outline of perspective cross-section
of an IC tag of other one embodiment of the present invention;

FIG. 8 shows a perspective plane view of an electronic
circuit of other one embodiment in an IC tag of the present
invention;

FIG. 9 shows a perspective plane view of an electronic
circuit of other one embodiment in an IC tag of the present
invention;

FIG. 10 shows an outline of perspective cross-section
of a state that an IC tag of one embodiment of the present
invention is peeled off;

FIG. 11 shows a plane view of a shape of a planar

projection extended to the ¢ircuit line of one embodiment

in an IC tag of the present invention;




projection extended to the circuit line of one
enbodinent in an IC tag of the present invention; 7

In drawi ngs, 1 neans a substrate sheet, 2 neans a

first adhesive layer, 3 neand an electronic circuit, 4
means a circuit line, 5 neans a second adhesive

| ayer, 6 neans an IC chip 7 nmeans a rel ease agent

| ayer YHRA p
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section, 14 means a connection between fhe bypass

Line, ahduédres & sediond hihesi¥b 18pes, % manRgRNtamofct bRip,
bypass |ine at the connection bet ween t he bypass |ine
Ameane acielbedse higeat l8yerarssmeansandgphasel 1ihe, 9 means
circuit line at the connection between the bypass
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exanpl e, the sheets conposedof oneor nor &of vari ous

tsyrgeret icf tRSiciFcusttch iae pel ¥akebbAnk88ifn! b&kEween the
pol yet hyl ene resins of high density pol yethyl ene,
hyimed s Idigves iangd shley etilrylidne 1 ineQwadans it yepnsyet byt edeg.
and the like, -pol ypropyl ene resins of polypropyl ene,
polynethyl-I-pentene/ethylene/cycl|c ol efin

copoE& and eth Iene-vin¥l acetate copol yner;
AILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The IC tag of the present invention is explained based
on the drawings. FIG. 1 and FIG.7 shows an outline of a
cross-section of an IC tag of one embodiment of the present
invention.

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

As the éheet composed of the thermoplastic resin, for
example,thesheetscomposedofoneormoreofvarioussynthetic
resins, such as polyolefin resin like polyethylene resins
of high density polyethylene, middle density polyethylene,
low density polyethylene and the like, polypropylene resins
of polypropylene, polymethyl-l-pentene/ethylene/cyclic
- olefin copolymer, and ethylene-vinyl acetate copolymer;
polyester resins like polyethylene terephthalate,

.polyethylene naphthalate, polybutylene terephthalate;




pol yester resins |ike polyethyl ene terephthal at e,

pol yet hyl ene napht hal ate, pol ybutyl ene terephthal at e;
8 polyvinyl chloride resins; polyvinylal cohol resins;
pol ycar bonat e resi ns; pol yarg de resins; polyimde
resins; fluororesins; copolyners containing two or
nnre pol ymeri zation units thereof; polymer blends
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aln ng one oOr nore I n
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are preferably used.” The "substrate shée
fluendeds s pxeGhd Vymer i @i @d 1vind & l&stnrétee sheet
1 may be conposed of single |layer or two or nore
baypnerpiat o ueridist theyes s; polyasr bayeds coltsGniftwo
substrate sheet 1 has preferably water resistance. |f
PRACIEHESS AR thiegeo  ; el yme e n 1l eyEtatice,n imglanage more
such as_breaking of the substrate sheet is not caused
hehng kBesapsGad ke yredr Tnspayeicwien, mﬁ@heerttﬂ ermpeged
bstrate sheet 1 does not have
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in the first adhesive layer 2 include various
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substrate sheet is not caused when the substrate sheet is

wet with water.

Thickness of the substrate sheet 1 does not have any
limitation. However, the thickness is generally in the range
of 10 to 250 um and preferably in the range-of 20 to 100 u
It.

For increasing 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
surface~treatment includes, for example, corona discharge
treatment, chemical treatment, resin-coating and the like.

Adhesives used in the first adhesive layer 2 include
various adhesives such as thermo melting adhesives, pressure
sensitive adhesives and thermosetting adhesives. The kinds
of the adhesive include, for example, natural rubber adhesives,

synthetic rubber adhesives, acrylic resin adhesives,




sensitive adhesives and thernosetting adhesi ves. The

ki nds of the adhesive include, for exanple, natura
rubber adhesives, synthetic rubber adhesives, acrylic
resi n adhesives, 9 polyestet resin adhesives,

pol yvi nyl ether resin adhesives, urethane resin

adhesi ves and silicone resin adhesives. Exanples of
beysyptNatdsG i gdhesd RG] i i
gty?ene-butadieﬁgﬁﬁﬁégg?fﬁ%o fé@@uggﬁ%ﬁé“?ﬁHBSFP851VES'
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styrene-i soprene bl ock copol yner, styrene-butadi ene

bl oclExamgpasy mef tist wyarthertiky lrebdelutihesd vilsoGciude
copol yner, ethylene-vinyl acetate thernoplastic
graserprbutadiene Yuldeer, Belplsdwlylidne anmbdr, resin
adhesi ves i ncl ude honopol yners of nononmer such as
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resi n adhesi ves include polyvinyl ether, and polyvinyl
dcgydatyl, eropyl Bcxayllaés,obuthd ackiytane,r @siefthylhexyl
adhesi ves include dinethyl polysiloxane. The
aLdHdaiteesMeRRYBeNgddacrylagey ethyh mehbhnayileteof butwl
Qr_. nor e nbers. Anong the adhesives, the polyester
“%QPH%&%E?V@@&%W ¥t glst e OF copolymers of 2 or more

ofmonomersthereof.Polyesterresinadhesivesarecopolymers
of a polyhydric alcohol and a polybasic acid. The polyhydric
alcohol 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. The adhesives can be uéed
- singly or in combination of two or more members.
Among the adhesives, the polyester resin adhesives are
'preferable.

A tackifier, a softener, an antioxidant, a filler, a
coloring agent such as a dye and a pigment or the like can

be mixed in the first adhesive layer 2, according to needs.




A tackifier, a softener, an antioxidant, a filler, a
coloring agent such as a dye and a pignent or the |ike
can be mxed in the first adhesive |ayer 2, according
to needs. 10 The tackifier liOncl udes rosin resins,
terpene phenol resins, terpeneresins,aromatic
hydr ocarbon nodified terpene resins, petroleum
resi NShe COMMRT A1Er | NHCNEILLSdSin %&é’i%, feq;?ierh% phenol
phenol resins and xyl ene resins. e softene |nclu§%s
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filler includes silica, talc, clay, calciumcarbonate
ardinhe petmnldim desdss obothardhesinadhestewinay ety2ene
does not have any limtation. However, the thickness
resgeaephenplinesins andnydeot restimsl(rfhe softader includes
Breferably in the range of 3 to 50 ,um In the IC tag
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gach rel ease agent layers 7 are not particularly
limted. Various shapes, sizes and spaces can be
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FIG 9, the release agent |ayer 7 can be forned to
s Talis formsde partlyhetpsbet poaitdrnespondspgndng to
the bot.h ends.of the circuit section 13, or as shown
-ﬁ,?HﬁF@}§’Sﬁﬁglpg|é53%0%@éﬁ$lm%y@¢ the electronic circuit

3 and the IC chip 6 and located at the interface between the
substrate sheet 1 and the first adhesive layer 2.

The release agent layer 7 is formed in plural members
of 2 or more, which are respectively arranged at interval.
The shape and size of the release agent layer 7, and the space

between each release agent layers 7 are not particularly

. limited. Various shapes, sizes and spaces can be utilized.

For example, as shown in FIG.2, FIG.8 and FIG.9, the
release agent layer 7 can be formed to cover all surface at
the position corresponding to the both ends of the circuit
section 13, or as shown in FIG.3, the release agent layer
7 can be formed at the position corresponding to the
intermediate section of the circuit section 13, but it is
needed to leave the section at which the release agent layer

7 is not covered. And as shown in FIG.6, the release agent




7 can be formed at the position corresponding to the
internmedi ate section of the circuit section 13, but it
is needed to |l eave the section at which the rel ease
agent layer 7 is not coverdd. And as shown in FIG 6,
the rel ease agent 11 Ilayer 7 can be forned w thout
covering of all surface at the position correspondi ng
1aykhey kaimhpentsrida m%h%'u':tcgbbe§§ﬁ |9 2133 FPFa L L the
| eaving of a section not to be covered in part.
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result of such structure, the first adhesive |layer 2
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s gfore3, when the 1C tag is peeled of after the
ICtag is attached to the article 12, for exanpl e,

the fs she 2dBA3E\EY L8YREt+uctulet! itk FR rkRILIHACK e 1ayer
between the first adhesive layer 2 and the rel ease

2agsntamayetred direcpdgidi ehe #tFade® 0T fHe Fubsh@ate sheet
rel ease agent layer 7, and the ICtag is tornin

I @ite plascid: Ismtswedrhoe fptindbhg ©F ahd rbkeasecagént layer
adhesive layer 5, or in the second adhesive |ayer 5,

Tat ARGsthroh3raEt RS For iaxpbf2 tive laslisatedageénectly on
tlgyer 7. Accordigglg, the electronic circuit 3 1is

BEerEd 6FF fGBENERYSHi T 1t OSSNt thh&erminpnof Hehe
'L%tl%ta%et Q%Enkhfa}%]?q_r %Ie%efore, when the IC tag is peeled
off after the ICtag is attached to thearticle 12, for example,
the first adhesive layer 2 is peeled in interface between
the first adhesive layer 2 and the release agent layer 7 at
positions with forming of the release agent layer 7, and the
IC tag is torn in interface between the article 12 and the
second adhesive layer 5, or in the second adhesive layer 5,
at positions without forming of the release agent layer 7.
Accordingly, the electronic circuit 3 is peeled off together
with the substrate sheet 1 in the state that the electronic
circuit 3 is attached to the first adhesive layer 2, and then
the electronic c¢ircuit 3 is cut.

The release agent layer 7 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




circuit 3 is attached to the first adhesive |ayer 2,
and then the electronic circuit 3 is cut. The rel ease
agent layer 7 is formed to cover the range of
preferably 20 to 90 percentd2 nore preferably 40 to 80
percents of an area surrounded by an outside
circunference 12 of the circuit section 13 through

bltether sirashesdar 1ayans + CARS PE"
is preferably fornéd as théroggﬁeggé agé%?q§g§%+€pé la;er
proj ects over the outside circunference of the

circuit section 13. The wdth of the projecting area

of tHehe eledasmscagerht! anger’7dpespiete drmed as the
l[imtation. However, the width is preferably in the

Fahgesefagent lawer 7t dettmovEhe hehapes dde tliecuelfeasace
agent | ayer 7 includes preferably triangle,
ﬂgaﬁi‘%ﬁﬁlr@,‘llﬁoﬁ9@6ﬁ§ns h The pddtigofi tirel gl jegdning area
hfviqg re than fivi angles, ellipse and circle )

Ut eYF et eass rrans, levers’ ees i te)have@nghdgadtation.

e ent.  Jayer be sanme or different
§88eYEL0NE, PR aX BEerEHly oy be; PandepPd BPhbAGSS
siePRrptgy. perfectly and individually, but may be
connected at a part of the rel ease agent |ayer 7.

Rel ease 1090 61 €8eG-d1bddiea§8he 39908 ci@d@%g%ﬁfexably

include, for exanple, siliCone réesin, lTong c
tatiargleyr qupdcanyé Nigkd YRAINs88H afd PehresESH and polygons

Thi ckness of the rel ease agent |ayer 7 doés not have

- hawing moret tban fivevanglede dlhiipereand giptebe|abyrred
in the range of 0.01 to 5 ,umand nore preferably in.
Yh&EIFadgeF b¢-3 and FIG.6). Two shapes of the release agent
laye; 7 may be same or different from. Two of the release
agent layer 7 are preferably separated perfectly and
individually, but méy be connected at a part of the release
agent layer 7.

Release agents used in the release agent layer 7 include,
for example, silicone resin, long chain alkyl
.groupwcontaining resin and fluororesin.

Thickness of the release agent layer 7 does not have
any limitation. However, the thickness is preferably in the
range of 0.01 to 5 4m 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 composed of circuit line

4of¢3conductivenmterial.Theconductivenwterialincludes,




0.03to 1 /LID Inthe ICtag of the present

invention, the electronic circuit 3 is forned on a

surface of the first adhesive layer 2. The electronic

circuit 3 is conposed of cinguit line 4 of a

conductive materi al. The conductive material includes,
for exanple, netal sinple substance such as

aé;:éngpfbé)' In!et \ia@%gq%pgsbt?hgﬂﬁf%ltslﬁmIir%%p}mgt%lllc foil,

pr oduce sput

P61 AR s 199l0% fiiinvgﬁcé {H&%%l ’lmgﬁﬁﬂced ?fgpﬂltlﬂgklng.

and the 1i ke can be use e con

ARt Abtal@iswdld ¥ebBaahes, R{&@C§ﬂl@¥rd'rﬁ&q{él Ndofper,
particle of nmetal such as go I'ver, " ni'ckel ‘and

gbppenium andbthdel jke cedn e used. Ahso ARy age pahbineteve

di anmeter of the netal particle is preferably in the

Takgeldl, ¢condugbiyepamickspralpret by dikyerisinighepaangele

of 2 to 10 ,(,Cm The binder includes, for exanple,

%Wéu¢%ﬁsn§01@olw‘@mné0keé|amsi ceppey iesi hinder,

and Egheno resins. Thickness of the layer of circuit
h& ng the electronic circuit does not have

the thic
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Thickness of the layer of circuit line 4 forming the
electronic circuit does not have any limitation. However,
the thickness of the metallic foil is preferably in the range
of 5 to 50 #m, the thickness of the vapbr deposition £ilm
or metallic £ilm produced by spattering is preferably in the
range of 0.0]1 to 1u4m and the thickness of conductive paste

is preferably in the range of 5 to 30 xm.

The width of the circuit line 4 is not particularly
limited, but preferably in the range of 0.01 to 10 mm, more
preferably in the range of 0.1 to 3 mm.

The method for forming the electronic 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—t;reating themetallic foil and then removing sections

other than the electronic circuit. The etching-treatment can




preferably in the range of 0.1 to 3 mm The nethod for
~forming the electronic circuit 3 on the surface of
the first adhesive layer 2, include, for exanple, a
met hod for form ng the el ecigonic circuit 3 by
adhering a netallic foil to the substrate sheet 1

W th adhesive, etching-treating the netallic foil and
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circuit |ng tre can e conduct ed by
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formng of the electronic circuit 3 to the surface

thetherstriafesoy et h@yBIrst GRihdi vl Sty 30 IdUGie heb¥1so
adhering the conductive paste in the shape of the
edrduciond diadhenting thet benduct ice dstdeid ithet shape of
adhesive layer 2 by neans such as printing and
hpalestironicThbrahipd b thiseset fate @fi theifrimsitt aghesive

chludes for exanple shapes indicated by FIG 2 and
by means aneh Iﬂﬁ&E?lQﬂ%PQﬂQQQrﬂBﬂL}qaﬁmgmt 3
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el ectronl c circuit € arrange ecapl e
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in singlet ring to nine ring, or eleven or nore
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circuit 3 has the bypass line 8. The circuit line 4
inethe glgeﬁypasg‘nqnn'ehe ou4s idee iarqosferarsiclef @ reutdngle

line 4, nmost outside circuit line 4, or any one of
SH#’é‘ﬁrﬁtt& FBgekt & &PrEbet inphds. aThehelaagrenic circuit 3

- may be arranged in decaplet ring as indicated in FIG.2 and
FIG.3, or may be arranged in singlet ring to nine ring, or
eleven or more multiplet ring.

The circuit line 4 in the electronic circuit 3 has the
bypass line 8. The circuit line 4 having a bypass line 8 can
be a most inside circuit line 4, a most outside circuit line
4, or any one of the intermediate circuit lines 4. The angle
formed by the tangent 15 of the bypass line 8 at the connection
14 between the bypass line 8 and the circuit line 4 and the
tangent 16 of the circuit 1ine 4 at the connecti.on is described
as angle 6 in FIG.5. The angle & is 10 degree or greater,
preferably 45 degree or greater, more preferably 80 degree
or greater. The upper limitation of the angle @ is preferably

less than 180 degree.




formed by the tangent 15 of the bypass |line 8 at the
connection 14 between the bypass |ine 8 and the
circuit line 4 and the tangent 16 of the circuit lin
4 at the connection is descdbbed as angle O in FIG 5.
The angle O is 10 degree or greater, preferably 45
degree or greater, nore preferably 80 degree or
greatgg th@%eHH@%r f's‘ﬂcthaggi?ﬂcﬂlréheaérégllo% thFIGI the
preferably |ess than egree result ‘o

fieht ddheitfe lagsrshewpddl &d 6rf at Rdef LAsdradhiesi¥feen
layer 2 is peeled off at the interface between the

thestimsiheslhes ivay day2rancand & lelredsasagggént aypfer’ 7 in
in the state that the part of the bypass [ine 8 at

the giotie ithat wherpdor mghefbypass dliews8 aygearie pagétion
7.is attached to the first adhesive layer 2 and the

WL fp i Pfet ha el emsenpgentel pper t1 36 aktached to the
, .the ICtag is
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and then the ectronic circul

e tdlRedyiRsic |d NeBitdees NYedBUE HY ﬂdd@tth%tr' th the
and i ncludes various shapes such as shapes | acking a
qerstraife pidephdr Ynl the ofated [HHRSE thd eQicter8nishapesuit
| acking a side of perineter line of triangle, shapes
3 dekiatgawhsiddo dhepdirset adheisieeoflageadeanghe sheh the
as square, rectangle, rhonboid and trapezoid, shapes
kﬁﬂﬁﬁﬂ?¥¥sﬂ¥ﬁ9qﬂt Feriisme®dr. |ine of pol ygons such as

ent ggon .and ons having nore than five angles
P %%e shape ggt}{g bypass 11n% 8 does not have any ll%ltatlon p

e

and includes various shapes such as shapes lacking a part
of periphery line of ellipse and circle, shapes lacking a
side of perimeter line of triangle, shapes lacking a side
of perimeter line of quadrangle such as square, rectangle,
‘rhomboid and trapezoid, shapes lacking a side of perimeter
line of polygons such as pentagon and polygons having more
than five angles.

The size of the bypass line 8 is normally small than
the vacancy section surrounded by the electronic circuit,
when the bypass line 8 is formed at the most inside circuit
line 4. And, The size of the bypass line 8 is normally small
than the size of the IC tag, when the bypass line 8 is formed
at the most outside circuit line 4. The distance from the

~circuit line 4 to the portion of the bypass line 8 which is




The size of the bypass Iine 8 is normally small than

t he vacancy section surrounded by the el ectronic
circuit, when the bypass line 8 is formed at the nost
inside circuit Iline 4. Andlé6The size of the bypass
line 8 is normally small than the size of the IC tag,
when the bypass line 8 is forned at the npbst outside

. . , T . ‘. : : . .
Rl St VBT o CRece B EREE 1o U pEREPLARLY At fess
tRAgestmway fromthe circuit line 4, is preferably not

less than 2 mm The thickness of the bypass line 8

does Tid tictkrds di RHeAWyYAassANd nieS st QB csamBtanake any
thi ckness of the electronic circuit. The preferable
Ltamgbabion hentlhiskhesmnsattthesthtckress ¢ bdt tloé elleetronic
el ectronic circuit. The Iine width of the bypass |line
8lugkst ndihehprefanablls wangei ofi, thedhiskneferisbithe same
0.01 to 10 mm nore preferaply 0.1 to 3 nm The

ARnbRAT AT e ARG M e Glyduidieferably 1 to 10,

. ferably 1 to 5 the plural ~nenb f
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Prefes ablpp t he planar projection 9 extended. The
shape of the planar projection 9 includes preferably

synmratid aanbep! ygaitfe PSS 130Was €5 s RHEHNKIBXA0@B, 10,
regul ar octagon and regul ar decagon, "and symmetri cal

mshapesesarhbhg 1 torSuliien and glhptaXmehbershepahe bypass
t hereof. The planar projection 9 has pref erably an
dmes Gakegl forged, the plural members of the bypass lines
. 8 may be same or different each other in shape and/or size.

The circuit lines 4 has preferably the planar projection
9 extended. |

The shape of the planar projection 9 includes preferably
' symmetrical polygons such as square, regqular hexagon, regular
octagon and regular decagon, and symmetrical shapes such as
circular, and approximate shapes thereof.

The planar projection 9 has preferably an area calculated
according to the following formula.

Sz(2W)2
(In the formula, S is an area of the planar projection, and
W is a line width of the circuit line adjoining to the planar
projection.)

Further, the planar projection 9 has more preferably

an area calculated according to the following formula.

Sz(4W)?




according to the following formula. S?(2W2 (In the
formula, S is an area of the planar projection, and W
is aline width of the circuit line adjoining to the
pl anar projection.) Furthed/ the planar projection 9
has nore preferably an area cal culated according to
the followwing formula. S?(4W2 17 (In the formula, S

K sa SCri e L
R, e oo L Y0 I, B ) GRIGAtBRY gnoye.)
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nmore than 5 % and nost preferably not nore than %

?olg predecablyfnehenouzc ahay $€ci, abreusrofecks pPindthrore

electronic circuit. The thickness of the planar

Bhap erty s mgssspheteabdy any moretthdmord ane ithet heea

sane as the thickness of the electronic circuit. The
&6 BRFRNG R SGELO N parranpdaddy the alectywndcmeiraait.

As shown in_ FI G 3 and

f | - - - ]
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' 2 t l,i 8 of t [ it i
Y ARl AR NS ass Phss tiielknges By the
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projection 9 and the bypass line of 'the cCircu

is nehet sabe talke thatulds @hesakciloglUbg rcgdcshown in
FIG 4, when the ICtag is peeled by providing a

cut t Begshdwhniin Fie.3i ahar mcesbetn@eﬁlaﬂ@r Pprbséetiadn 9
and the second adhesive layer 5 of the IC tag
camn hehesgtendeddiaecitdlye to2t v thyprssulire ®of the tikeuit

i,nserting a finger or the like into the cutting
line 4 in the eléctronic circuit 3, or can be extended by

connecting tothebonding 1ine 10 between the planar projection
9 and the bypass line 8 of the circuit line 4.

As the result of such structure, as shown in FIG.4, when
the IC tag is peeled by providing a cutting 17 into the
interface between the article 12 and the second adhesive layer
> of the IC tag attached to the article 12 with a cutter or
the like, inserting a finger or the like into the cutting
17 and pinching the end of the IC tag, the first adhesive
layer 2 is peeled in interface between the first adhesive
layer 2 and the release agent layer 7 at positions with forming
of the release agent layer 7, in the state that the bypass
line 8 or the planar projection 9 are attached to the first
adhesive layer 2 and the second adhesive layer 5, and the
IC tag is torn in interface between the article 12 and the
second adhesive layer 5, or in the second adhesiverlayer 5

at positions without forming of the release agent layer 7.




17 and pinching the end of the IC tag, the first
adhesive layer 2 is peeled in interface between the
first adhesive layer 2 and the rel ease agent |ayer 7
at positions with formng o8 the release agent |ayer
7, in the state that the bypass Iine 8 or the planar
projection 9 are attached to the first adhesive |ayer

' | b, d th I i
oo Ay g B 5 0 408 54 e
FeERNthadheH et A%8ke?, 1 O Lt'ﬂfat Eﬁa‘ESCQIFQtE ﬁég{éfgpgStronic

layer 5 at positions wthout formng o gase

ageniit @yes dttddhedecoril Bk 4888 66 URC) 9iarrfalﬂcﬁen

3 is peeled off together wth the substrate sheet

the tdkectadric hatrd¢dbt ed etd raiic circuit 3 s

attached to the first adhesive |ayer 2, and then the

el ectBSomihewsl riguiRI@ § sancluFIGAY ,s lvven plankirGpBodedtion 9
FIG 9, the planar projection 9 can be extended

WD beerfandaddizediely to| ithe ¢hrenet disetinobheelectronic
circuit, or can be extended by connecting to the

Bty PERAR P BEEGRARA DYeComaRGE1pg djokhe dpnolinggline
%ﬁq) reuit.,line._ As the result qf such struycture, _.
eneq{tvLeéalﬁarﬁﬂeén gl.a}%ar r?dstojﬁftsc]é’tn gh@r’i%tté’ﬁ SA& Yt fdne.

rel eageragenlglayehr agchh LR E! th F CFta i
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Therefore, the antenna function is broken. The planar
ipr Biect DontRe AN the extpasirtl bF ff e tRetstdsd dRat a part
circuit line 4 or the nost outside circuit line 4 in
afhthe gt legtan pire jecitdont is Alttachiddet pl @na s upstiratel Siedt .
can be extended to any one circuit line 4 anpng the
Therefpegi-atde @ntemng fupstion \Weebrokenpl anar
projecti?p 9 is extended

The planar projection 9 can be extended to themost inside
circuit line 4 or the most outside circuit line 4 in the
electronic circuit. Also, the planar projection 9 can be
extended to any one circuit line 4 among the intermediate
circuit lines 4. When the planar projection 9 is extended
. to the intermediate circuit line 4, the adjacent outside
circuit line 4 is formed as avoiding the planar projection
9.

The number of the planar projection 9 is preferably 1
to 10, more preferably 1 to 5.

The material of the bypass line 8 is the same as that
of the circuit line 4 in the electronic circuit. The bypass
line 8 is preferably integral with the circuit line 4.

The material of the planar projection 9 is preferably

the same as that of the circuit line 4 or the bonding line




to the internediate circuit line 4, the adjacent
outside circuit line 4 is fornmed as avoiding the

pl anar projection 9. The nunber of the planar
projection 9 is preferably 19 to 10, nore preferably 1
to 5. The material of the bypass line 8 is the sane as
that of the circuit Iine 4 in the electronic circuit.
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4 or the bonding line 19 " 10 in view of production

pheckessdimdidiie pdanar projection 9 is nore
preferably integral with the circuit line 4 and the

bondiTigpe material dhetiattemidingfl inkel bondinagd ppefébably
is nore preferably the sanme as that of the circuit
thesameaspithasr oprivje ctiromitolifikes net hpdcinfaar projection
ixtendlng the bypass line 8, the planar projection 9
hd/or the bonding line 10 to the circuit line 4 in

t he ectr ircuit i ncl udes vari ous net hods. For
exarrgl e, gBPgugoﬁeﬁmﬁr’rﬂ:I‘:ﬁﬁe §Pﬁ§§hjo’d“$ G FBFnP%@nar
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bypass |ine 8 by pr|nt|ng or e Clrcui

ditangp i, Faliow arithedisC 6l adil a aetﬁea ﬁskhférﬁs?ﬁg the
formng the electronic circuit together wth 't

| ddygrdgoniicnei Bruibeogkahar wWing) €6é IIQ?a%saIL‘EHéJB tthh% planar
bonding line 10 by etching a mnetal is nore
pogdfestagme 9 and/or the bonding line 10 by etching a metal
foil, and a method for forming the bypass line 8 by printing
or applying to the circuit line 4 in the electronic circuit
3. The method for forming the electronic circuit together
with the bypass line 8, the planar projection 9 and/or the
bonding line 10 by etching a metal foil is more preferable.
When the bypass line 8 and the planar projection 9 are
formed, they can be formed at the position without forming
of the release agent layer 7. But, it is more preferable to
form at least one of the bypass line 8 or the planar projection
9 at the position with forming of the release agent layer
7 in the circuit section. When the planar projection 9 is
extended to the bypass line 8, it is preferable to form at
least one of the bypass line 8 having the planar projection

- 9 extended at the position with forming of the release agent

layer 7 in the circuit section.




When the bypass line 8 and the planar projection 9 are
fornmed, they can be forned at the position wthout
formng of the release agent layer 7. But, it is nore
preferable to format |eas0one of the bypass line 8
or the planar projection 9 at the position with
formng of the release agent layer 7 in the circuit
secti . aihafed NeuRI AN S $Hd G8 Falgs orCXhendod Las
the bypass line 8, it Is preferable to~format eas

oneent ibhe aBydrasesm LhFedd davd PYGL 6, RInANT a4 ©h 86588 ion
9 extended at the position with form ng of the release

8gean béagererdéd dihwectlguid 98etdiafbuid0 1iAs angimhahe
enbodi nrent of the I1C tag of the present invention, as
shevhroniF| G T wind 35| @ithoutt ferpingast prisg d&gthass 19ne 8
can _be extended directly to the circuit line 4 in the

F &be bandirg ddgier 18 tonthasuitrduirtnd hoe ¢f inHdiepgpastronic
line 8 _or_the.bonding line 10 to the circuit line 4
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nunber of the planar projection 9 Is pr rab

ddgentr dager af id the drciDt SedHidhe A Yiuiber"SF kRS Shar
1 to 5 Wen the plural nmenbers of the planar
Rrcgjesdtiiopn 99 isr prederad ]yt Ha pher abhnoenber 3 tof 10hemore
pl anar projection 9 may be sane or different in shape
Phefesrabdiyz dnr EBpekange| 9f IThw [5G ¥hiep 8hésplenakotenbers

to gﬁ}h ends of the electronic_~circuit 3. The IC chip
of the pdapsrnbyoirstdenc? pre Epseedontke plural members

of the planar projection 9 may be same or different in shape
and/or size respectively.

The IC chip 6 is connected to both ends of the electronic
circuit 3. The IC chip 6 can be formed inside of the electronic
circuit 3, outside of the electronic circuit 3, or in the
upper portion of the electronic circuit 3.

In order to connect the ends of most outside ring and
most inside ring of the electronic circuit 3 to the IC chip
6, the end of most outside ring or most inside ring of the
electronic circuit 3 is preferably connected to the IC chip
6 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.




circuit 3, outside of the electronic circuit 3, or in
the wupper portion of the electronic circuit 3. In
order to connect the ends of nobst outside ring and
nost inside ring of the eleélronic circuit 3 tothe IC
chip 6, the end of nobst outside ring or nost inside
ring of the electronic circuit 3 is preferably

connephgdnéehdderd f@ﬁﬁ’in@nﬁi/% ngfrr}[g%}g éﬂr'}_ﬁ:rll.{giit{‘%ncludes a

(junper circuit) fromthe ®
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outside of the electronic circuit 3, wthout short
dnspliatingoinkeini hinel ecvsoihg thecpditBon2df THe ring
method for formng the junper circuit includes a
RECABHORSE T¥eN Hy 3afromdulee iarsl cifr theteléqereniy circuit
grinting insulating ink in line crossing the portion
% RETFER HTIBtdAGr Shithedt Yhay ang themprhat éng condupgive
elggtnonic circuit 3 g§ screen fintin%1or the like, .
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FONNEEtAVNh Ide dirabnd H,k 0 the end of the electronic
circuit 3 includes a nethod for connecting by formng

an arlsomethiod comduoohhgetingmpe theackiy fRaw ehe tha of
end of the electronic circuit 3 and then connecti ng
the elettyrduiigigamithéd incd udes animeahodpifor connecting
conductive film The flip-chip bonding nethod is a
R tRsE NG 2B ARILRQ T FRP Hasiandudidige 64 1mhen it stirfiage of

S (5 Mo BN e L bt ST
flip-chipbondingmethod viatheanisotropicconductive film.
Theflip—chipbondingmethodiseamethodforconductingeasily
between the end of the electronic circﬁit 3 and the IC chip
6 by forming a wire bump to an electrode portion of the IC
chip 6, and pressing the surface of the wire bump formed on
the IC chip 6 to the anisotropic conductive film covered on
the surface of the end of the electronic circuit 3 so.that
~the wire bump insert in the anisotropic conductive film.
IntheICtagof thepresent invention, the second adhesive:
layer 5 is laminated to cover the electronic circuit 3, the
IC chip 6 and the surface of the first adhesive layer 2 on
which the electronic circuit 3 is not formed.
Adhesives used in the second adhesive layer 5 include
various adhesives such as thermo melting adhesives,

pressure-sensitive adhesives and thermosetting adhesives.




chip 6, and pressing the surface of the wre bunp
formed on the IC chip 6 to the anisotropic conductive
filmcovered on the surface of the end of the
electronic circuit 3 so that2 the wire bunp insert in
the ani sotropic conductive film In the ICtag of the
present invention, the second adhesive |layer 5 is

' % I | C Cj [ t
SRTDEEES 90 cERBhnL eV E SRR T Bl SHabple | B Ste as
88he ¥y 68 48 & L HHLHiG s¢! BaHE ivel Papot J Ol @escribed
Adhesi ves used in the second adhesive Tayer 5 iInclude
werbpes adhesives such as thernmo nelting adhesives,
pressure-sensitive adhesives and thernosetting
adhesiheeadhza ivEe chinnde osellheinglhesovein renbddationh of
exanpl e, the sane as adhesives used in the first
Bdhest veoTeyReneras Ameny i teel adisdoivees Thehea diess siese
can pe used singly or in conbination of two or nore
FRMbEr Ve ARRS 1S AR Prekerahe pnd arey licemyiegspre
adhesi ves ar.e preferable and acrylic pressure

%‘;e'?%lrtilr% E‘\’/%%_%l?%lr?ﬁ)?ee&ﬁ_ & f‘“e‘. '}IJ’he s;Jlrface
Thi ciesSuE PR EhY bRl afe s 1 Bp A S S e hisBErzably

At limtation. However, the thickness of the portion
covering the electronic circuit 3 and the ICchip 6 1is

di f f @heBknebs0RY ! fife U LMESdnek ithRe lﬁgéki O SoitNHave
the first adhesive Ilayer 2. Maxinumthickness is

any MeEnlitatidhe Haweeedf, tle tRidROeAm amdtﬂéeEetebe
in the range of 15 to 50 ,Um The surface of the
saEd gidhe sileetiraper <3 ari theandwdreeTlC chip 6 is different
from the thickness of the portion covering the first adhesive
Jayer 2. Maximum thickness is normally in the range of 10
to 100 #m and preferably in the range of 15 to 50 um.

The surface of the second adhesive layer 5 can be covered
with the release liner 11.

As the release liner 11, any release liners can be used.
For example, release liners in which release treatment is
conducted to the surface of the substrate to be contacted
to the second adhesive layer 5 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.




wth the release liner 11. As the release |liner 11,

any release liners can be used. For exanple, release
liners in which release treatnent is conducted to the
surface of the substrate to2Be contacted to the

second adhesive layer 5 according to needs, can be

used. As the substrate, filns conposed of various

resi l.at . .
ol youk S1easy e EE v SBB IR afictuce a formation
0! ¥B1 0RYE e GeRN O DALY M fod ADE VAU 5 lsuch as
materi als such as papers l'am nated wth pol yethyl ene,
pabbeoné awsial, eto iy L EhHOh WANGAY g@ﬁﬁp—ébﬁia £APh&G-esin and
papers, resin-coated papers and gl assine papers are
flheseretind. 23 In the case, representative exanpl es
include a formati on of rel ease agent | ayer conposed of
rel ed¥e ghdnknegshohishesickileese 1ésen,11 dngsoet have any
al kyl group-containing resin and fluororesin. The
Jc%ﬁ”::{%fels%n of BOWEVEEl thigkness ¢ryeberdncidadpaaperly.
limtation. wever, .the thi ckness can be deci ded .
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rel ease agent |ayer of the release Iiner

lsgeond izdifesimed bgyappdyeag bBeahtpebgdet OntbBe surface
el ectronic circuit 3, the IC chip 6 and the surface

off thaaflicaste agbmsilaycdrayrthe2reheabée dhnehrel B} ebier sacond
circuit 3 is not formed. Methods for formng the first
@Qﬂ%ﬁﬁvﬁelﬁ3§§r529a@rhﬁgﬁyﬁﬁqhed to the electronic circuit

3, the IC chip 6 and the surface of the first adhesive layer
2 in which the electronic circuit 3 is not formed.
Methods for forming the first adhesive layer 2, the second
adhesive layer 5 and the release agent layer 7 do not have
any limitation, and various methods can be used. The methods
include, for example, air knife coater, blade coater, bar

coater, gravure coater, roll coater, curtain coater, die

coater, knife coater, screen coater, Mayer bar coater and

kiss coater.

As shown in FIG.10, when the IC tag of another embodiment
of the present invention is peeled off after the IC tag is
attached to the article 12, the IC tag is peeled off in the
same state as shown in FIG.4, except that the bypass line
8 does not exist. As the result, the electronic circuit 3

is cut.




adhesive layer 5 and the rel ease agent |ayer 7 do not
have any limtation, and various nethods can be used.
The nethods include, for exanple, air knife coater,

bl ade coater, bar coater, g@gmavure coater, rol

coater, curtain coater, die coater, knife coater

screen coater, Myer bar coater and kiss coater. As
shown in FIG 10, when the I C tag of another

enbodi mrent of the present invention is peeled off
akhmpi1kBe IC tag is attached to the article 12, the
ICtag is peeled off in the sane state as shown in

FI G 4Thepeepént Havehle obtpassht R91a8ndady HAmMPMdSt more
As the result, the electronic circuit 3 is cut. 24
EﬁaupbbelﬁhﬂlthSﬁ@&tlpnﬁﬂgrathM|Ih had ek pbij ndk Pyesent
exanples nore concretely in the next paragraph. In
hEvientben vae peleseestricivedtaonalbsbnothesss texiaipeicsat
aII by these exanples. (Exanple 1) A release agent

{Exppie mbt f or med by applying a silicone resin
reles entlnt shape as indicated in FIG 2

(havi @‘Fég&f‘t edjo W&ﬁefqlfl??éi by appdgéngial §fldsone
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-length between the end of trapezoid and the outsid
aofd shersubhdedaiye anshesd i de @fi rbuiifer et cOHL tHE é@é@t%mc

pol yet hyl ene terephthalate film ( having width of 100
qificuidngf mlofut505 rperrentsiofkarss surrounded by an outside
circumference of the electronic circuit, and space length
between the end of trapezoid and the outside of the substrate
sheet 1 of 1 mm), on one surface of polyethylene terephthalate
film ( having width of 100 mm, length of 50 mm and thickness
of 50 #m ) in an amount to form the dried thickness of 0.05
#m and then drying and curing at 130 °C for 1 minutes. Next,
polyeéter type thermo melting adhesive (produced by TOYO
BOSEKI CO., LTD., trade name “BAYRON 30SS” ) was applied on
the surface of the release agent layer 7 and the substrate
sheet 1 by gravure coater in amount to form the dried thickness
of 54m 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 #m was heated and pressed
by heat seal roll of 100 °C. Next, on the surface of the
electrolytic copper foil, etching resist ink was printed in

-decaplet ring circuit line 4 (antenna) having long side of




of 50 /Im) in an anmount to formthe dried thickness
of 0.05 Jimand then drying and curing at 130 C for 1
m nutes. Next, polyester type therno nelting adhesive
(produced by TOYO BOSEKI (&%, LTD., trade nane
"BAYRON 30SS" ) was applied on the surface of the

rel ease agent layer 7 and the substrate sheet 1 by

9? @&ﬁ'}‘” En6PRIE{ gé HATRURN iy ;lgflg]‘}:&ﬁﬂgr 'feg tlgzy&}mﬁﬁisalso

‘umto |'am nate the firs hesi ve
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2, an electrolytic copper foil having thickness of 35

1.lme wamvieri Bénandi quressed 1 5hwm Beaicis@a -pol dt Dig heehod,
C. Next, on the surface of the electrolytic copper
dsalindmatﬂudwgm e&iGi2ink was printed in decaplet ring
circuit line 4 (antenna) having long side of 25 45

mm  Sherpr gitkd ele¢srohy bbd coppericdtliwas e@chingntaadted
also in the bygass line 8 connected to the nost

Vi<t asodiutden OF |feig is eblowide tRe elaNs the RROGLlampbler

el e?Eap” b F&"{ﬁtﬂfgaﬁp@%nhg%C R hing €7 aaticthen,
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renoved w th an aqueous aI utio or mt

ldlnectgr @i ghewhCUint FIchavi ng the bypass line 8 as
shown in FIG 2. Wth respect to size of the bypass

l'i newdthnckdpecang eize of tiwe bypagenlinéh® Lipahe angle
| ine 8 having a shape |acking a |ong side of

G eof Mitectanentct ahgl omsd aigehs dfakimgna shiagehl aéking
mm and the angle O of 90 degree. The bypass line 8
AhdPndgSadshapePrPadreRgracsi decbangbei heselepgth of 5 mm,

' (Cllw | ateral _
width of 7 mm and the angle 6 of 90 degree. The bypass line

8 ‘having a shape lacking a side of perimeter of equilateral
triangle has side length of 7 mm and the angle & of 60 degree.
The bypass line 8 having a shape of circle perimeter of
semicircle has semidiameter of 3 mm and the angle & of 85
degree. The bypass line 8 having a shape 1acking a upper bottom
side of perimeter of trapezoid has lower bottom side length
of 10 mm, upper bottom side length of 3 mm, height of 5 mm
and the angle O of 145 degree.

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




triangle has side length of 7 mmand the angle 0 of 60
degree. The bypass line 8 having a shape of circle
perinmeter of semcircle has senmi dianeter of 3 nmm and
the angle 0 of 85 degree. TDle bypass line 8 having a
shape | acking a upper bottom side of perineter of
trapezoid has | ower bottom side Iength of 10 mm
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(antenna) and the end st outside

ek €t )i 6n e Bukf3ceddr Whieh a1k el ifdbabt fe Wl réRSolet
printed to the space between themin |ine shape by

serakbe pnkptand deidddtoAbcrihee phhperi©leiult ght
was irradiated to cure the ultraviolet curable ink.
Next Nextsi layerineabump26as( ivenadeaipartie oleatmnikt eorafion
S|Iver particle of 5 ,um binder of polyester resin)
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surf the cured |line of the ultraviolet
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rel ease liner 11 having the second adhesive layer 5

astegnepdaydridy wappneparahbacippicipy easareylic pressure
sensitive adhesive (produced by LI NTEC CORPORATI ON,
S9Edd 1 ien mslhss ivea-(Prodused: by LENGEECe CORPORAT IO f SEade

of the rel ease
name of “PA- Tl")ontherelease—treatedsurfaceoftherelease

liner obtained by release-treating all surface of one side
of a glassine paper having thickness of 70 4m with silicone
resin by using roll knife coater, and drying to form the second
adhesive layer 5 having thickness of 204m.

Next, by attaching the second adhesive layer 5 in the
release liner 11 having the second adhesive layer 5 to all
of the surface forming the electronic circuit 3 and the IC
chip 6 of the substrate sheet 1, the second adhesive layer
5 was covered on the first adhesive layer 2, the electronic
circuit 3 and the IC chip 6 to prepare the IC tag.

The obtained IC tag was tested by non-contact
transmitting and receiving test. As the result, the

- transmitting and receiving could be conducted correctly.




i ner obtained by release-treating all surface of one

side of a glassine paper having thickness of 70/ Cm

with silicone resin by using roll knife coater, and

drying to formthe second adhesive |layer 5 having

t hi ckness of 20,um Next, by attaching the second

adhesive layer 5 in the release liner 11 having the
e sur.face for
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covered on the first a ayer C
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obtained IC tag was tested by non-cont act

thanpoalyprogydefer ee€ini phateshy %@oﬁi&iﬂcﬁ&ﬂié cuthing 17
transmtting and receiving could be conducted
toreketsgoonry adiies iald layefabg- thealedgthl fase thenemnd of
11 in the I1C tag was peeled off, and the |IC tag was

e kR etRrd - Iy pnspyeerdthr astut pentknifg + ghepportion

hours, the |IC tag was peeled off from the
‘b& e cﬁ;ﬁ%‘}%giq%rﬁ“d{te 3pGoBesedvaEht Hhe dalgasg agent
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tateghitiyl £ Jirsith ofl 8he $@B8theteVbhdet NE, According to
pol yet hyl ene terephthal ate sheet of the substrate

Wiegiedl inircdrid i dakrarhie pdalduig;, 3 haselattr ThieCpeeled
circuit 3 was cut. The peeled 1C tag was tested by
Tfofragonaactesrethdy nehngonhdckecransnittingtandrereiying

and cutting testc?. As the result, the
test (peeling and cutting test). As the result, the

transmitting and receiving could be not conducted.

The peeling and cutting test was conducted to 30 IC tags.
As the result, 30 IC tags were cut.

(Example 2)

The IC tag was prepared in the same method as described
inExample 1 except that the planar projection 9 and the rélease
agent layér 7 were formed as shown in FIG.3. The shape of
the release agent layer 7 has angle of the oblique line in
regular triangle arranged at the both ends of the circuit
séction of 45° , width of unapplied portion of 3 mm, area
covered with triangles in the both ends of the circuit section
and rhomboid in the center section of the circuit section
and surrounded by an outside circumference of the electronic

circuit 3 and the IC chip 6 of about 70 percents of area




transm tting and receiving could be not conducted. The
peeling and cutting test was conducted to 30 I C tags.
As the result, 30 IC tags were cut. (Exanple 2) The IC
tag was prepared in the sanegnethod as described in
Exanpl e 1 except that the planar projection 9 and the
rel ease agent |layer 7 were forned as shown in FIG 3.
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rhonboid in the center section of the circuit section
sk suff rdendepans drineutssiade ehkec daier agcehat ihegxample
electronic circuit 3 and the I1C chip 6 of about 70
berentssizsf off ddhe2 ®laganr puodedtipna® dst ai dércle having
circunference of the electronic circuit, and space
ianphehafnge i pade $pigknesisandl 85ane- The bandige bine

the sulstrate sheet 1 of 1 nm The shape and _size of
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he size of the.planar projection 9 is a circle having

3}. 4By Fngrobtaifedle rhagnves bested hy APR-FRRRFY

[ 1Q . [ en 0. 5 wi,dt f

trehn il hee el oS BB Wl b ey 380

t&ﬁn@ﬁﬂt%Q%ba%hd &%@@%&ﬁh@'E%u@ﬁdb%e%%hﬁhﬁﬂehe%bfgé%gly.

the result,” the transmtting and receiving cou
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conducted to 30 ICtags. As the result, 30 IC tags
AgetéecresulExalPl #C3tags were cut.
(Example 3)

The IC tag was prepared in the same method as described
in Example 1 except that the bypass line 8 was not formed,
the planar projection 9 was extended directly to the circuit
line 4, and the planar projection 9 and the release agent
layer 7 were formed as shown in FIG.6. The shape of the release
agent layer 7 has angle of the oblique line in pentagon of
45° , width of unapplied portion of 3 mm, area covered with
two pentagon and surrounded by an outside circumference of
theelectroniccircuit 3 of about 60 percents of area surrounded
by an outside circumference of the electronic circuit, and
space length between the end of pentagon and the outside of
the substratesheet 1 of 1mm. Thesizeof theplanar projections
9 are each a circle having diameter of 2 mm and a square having

side length of 2 mm, and thickness of 35 mm. The bonding line

10 has length of 0.5 mm, width of 0.1 mm and thickness of




The I1C tag was prepared in the sanme nethod as
described in Exanple 1 except that the bypass line 8
was not forned, the planar projection 9 was extended
directly to the circuit |ipe 4, and the planar
projection 9 and the rel ease agent |ayer 7 were
formed as shown in FIG 6. The shape of the rel ease

ent | ayer has angle of the oblique line in
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ci rcunference of the el ronic circuit, and space
| engtThebpeebbng el ettt Dhg RRFHAGES cendutiedotd Siodec ehgs.
the substrate sheet 1 of 1 nm The size of the planar
s ofetieonslt 9 Hr el@acdya werelaithavi ng di aneter of 2
nm and a square having side length of 2 mm and
{Rramkas < lof 35 nm The bonding line 10 has |ength of
0.5 mm wdth of 0.1 nmand thickness of 29 35 ,Lim
The SUtSASAAP REehbdanss T vacdompdisonappayapga silicone
nsmtting and,.receivi test., As, the result, the .
TSR RP L eRHE AHAE Y 6 A TIPS 3P Lt R chdii G- 8 (having
- correct The .peel i and cytting test .conduct ed
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Rled forfibh! 885F 1k eh W erled R HHtHBI PYpezoids
applying a silicone resin release agent 1n the sﬁape
aaRl safre@i@sd by FhGuits {d@vhreunzBekicelof Re0BL 8 onic
line in trapezoid of 450 , width of wunapplied portion
adfrc®inmef abea tcdy greactanthottviré4 spezouddedapd an outside
surrounded by an outside circunference of the
carepmigneacecpfcihe eflegbvonizscpecudht sandl apeae length
surrounded by an outside

between the end of trapezoid and the outside of the substrate
sheet 1 of 1 mm) » on one surface of polyethylene terephthalate
film ( having width of 100 mm, length of 50 mm and thickness

of 50 4m ) in an amount to form the dried thickness of 0.05

Am and then drying and curing at 130 °C for ! 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 7 and the substrate
sheet 1 by gravure coater in amount to form the dried thickness
of 34m 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 um was heated and pressed
by heat seal roll of 100 °C. Next, on the surface of the

electrolytic copper foil, etching resist ink was printed in

decaplet ring circuit line 4 (antenna) having long side of




circunference of the electronic circuit, and space

l ength between the end of trapezoid and the outside
of the substrate sheet 1 of 1 mm , on one surface of
pol yet hyl ene terephthalate 3bil m( having width of 100
mm | ength of 50 mm and thickness of 50 ,um) in an

anmount to formthe dried thickness of 0.05 ,um and
Next

dryd ] ' .C for ' :
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to formthe dried thickness of 3/Lmto I'am nate the

ds rshndhcdhesdvenl Pyers 2. Further, on the surface of
the first adhesive layer 2, an electrolytic copper
f oi | Hevpngntadelkressodftis capperato heatsdtahdng-eseaded
by heat seal roll of 100 T. Next, on the surface of
YHeh agekyt 9y of fesopiseehl of idedichimgve ddiesporiomather
rinted in decagl et ring circuiit line 4 (antenna)
ﬁgﬁq Sig9sFHECBLL Joinas the PdRgAr Bredestian Sanghihe
line width of 0.1 and.also .in the plana
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chloride to renove the portion other than”the ring
a8 shidwn inN@IGLBe PhansizdIdf adid Y ahanprbiecthendbngre
line 10. And then, the etching resist ink was renoved
agicthh aae iagieo s vdlnkadiameletri of lomfoamdt bhiekaessoafc3s
circuit 3 having the planar projection 9 and the
"gondheg bonddngoléreehd has kémyrh iof F.G 8m, Twédshzefoh.1

the planar projection 9 are
mm and thickness of 35 um.

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 particleof 5 u#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
of an ICchip 6 (produced by PHILIPS CO., trade name of ”1/CODE")
with a gold wire. The IC chip 6 was connected to the both

ends of the circuit through an anisotropic conductive film




each a circle having dianmeter of 1 mm and thickness of
35 mm The bonding line 10 has length of 0.5 nm
width of 0.1 rmmand thickness of 35 um 1In order to
conduct the end of nost insidde ring of the electronic
circuit 3 (antenna) and the end of nobst outside of
the electronic circuit 3, an ultraviolet curable ink
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pressute-siens it avenardbebinp (wEodunarEby atNTRe CORPORATION,
ortion of an IC chip 6 (produced by PH LIPS CO ,
Fade Nadieeoét” PA+TICDEDOR thetteleaps-dndated Fhefaceorf ghe
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by rel ease-treating all surface of one sideof a

e lessind ipaperd Ihhwiviggt bheksessndf adiésiwav fdyer 5 to all

silicone resin by using roll knife coater, and drying
ab Hher purfreesosndngdbhei sketbyenid dbmdwit thiackhede IC

cﬁ&g?%wgk the substrate sheet 1, the second adhesive layer
5 was covered on the first adhesive layer 2, the electronic
circuit 3 and the IC chip 6 to prepare the IC tag.

The obtained IC tag was tested by non-contact
transmitting and receiving test. As the result, the
transmitting and receiving could be conducted correctly.

The all surface-treated release liner 11 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 by prqviding the cutting 17
in the second adhesive layer at the position from the end
of the IC tag to 5 mm inside with a cutter knife. The portion
of the electronic circuit 3 covered with the release agent
layer 7 was left on the polypropylene resin plate. The portion

other than the release agent layer 7 was peeled off from the




Next, by attaching the second adhesive layer 5 in the
rel ease liner 11 having the second adhesive layer 5 to
all of the surface formng the electronic circuit 3
and the 1C chip 6 of the su@strate sheet 1, the
second adhesive layer 5 was covered on the first
adhesive layer 2, the electronic circuit 3 and the IC

ch'gg 6 to Erepare_the IC tag. The obtained IC tag was
PRIYBYICBY I RBR- EBRLACPlatpahRartheRgWHHY Fhe cP9lvigthylene

t. he result, transm tting and receivin
sEEPantlalafa et wf dhia e Hiate PHear T hodh o to
e L per ' C.t s peel ed _qf f, .and
HRe PR bt ¢ et b b LB D ysh e et ectea
Pt £y whls! €524 MR S ¥ dabt! ~ f i
t he %gol ygr op?l engﬁ}l;J é%“n?&?‘&aegtbggﬁiﬁ%@%‘gf%sgﬂgé cr lﬁ‘:{eﬁn@& ng
tdsti (pébringcond agbeshyectaypl R4 L ROSLIE OnchEom
the end of the ICtag to 5 nminside with a cutter
knafismiThengoand arecoivihe ebeld rodinottidentiicted.
covered with the rel ease agent |layer 7 was left on
t he pdigpeepinerad esthipydtest Fae comduictred b Hér IC hays .
the rel ease agent |ayer 7 was peeled off fromthe 32
| {32 oFSF e rldbi¥C prage wekrtdiy. with the
| yethyl ene terephthal ate sheet of the substrate
@%ggwgglikcording to the peeling, the electronic
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result, 10 I1C tags were cut. (Exanple 5)

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) were formed as shown

in FIG.9. The size of the planar projection 9 is a square

having side length of 2 mm and thickness of 35 mm. The obtained

IC tag was tested by non-contact transmitting and receiving

test. As the result, the transmitting and receiving could

be conducted correctly.

The peeling and cutting test was conducted to 10 IC tags
in the same method as described in Example 1. As the result,
10 IC tags were cut.

(Example 6)

The IC tag was prepared in the same method as described
in Example 2 except that the planar projection 9 was formed
in a shape as shown in FIG.11. The size of the planar projection

9 is a circle having diameter of 2 mm and thickness of 35




The I1C tag was prepared in the sanme nethod as
described in Exanple 1 except that the planar
projection 9 and the release agent |ayer 7 (having
area covered with two quadragggl e 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) were forned |
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conducted to 1 tags in the sane net

tlestid baflei MetiedPlLdéscASbbACifk e8tple 10 AL tRISesult,
were cut. (Exanple 6) The IC tag was prepared in the

KankC netdgwdverse dasicr i bed in Exanple 2 except that the
pl anar projection 9 was forned in a shape as shown in

FIG 11. The size of the planar projection 9 is a
circle having dianmeter of 2 mm and thickness of 35
(Comparative Example 33 nm The obtained | C tag was

t est b on-contact transmttin and receivin )
t est &g’ﬁsi{? hetF ¥&5) Prepated r]afhé:ﬁﬁet g?ﬂ@ meiho éé‘eﬁi%?ﬁﬁlbe‘l
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were cut. (Conparative Exanple”1

and receiving test. As the result, the transmitting and
receiving could be conducted correctly.

The peeling and cutting test was conducted to 10 IC tags
in the same method as described in Example 1. As the result,
6 IC tags among 10 IC tags could be peeled without breaking
of the electronic circuit. The IC tags peeled without breaking
of the electronic circuit were tested by non-contact

transmitting and receiving test. As the result, the

transmitting and receiving could be conducted correctly.

The IC tag of the present invention can be utilized as
themanagement tag of articles such as goods, storage articles

and loadings.




The I1C tag was prepared in the sanme nethod as
described in Exanple 1 except that the bypass line 8
was not fornmed. The obtained IC tag was tested by
non-contact transmtting amg receiving test. As the
result, the transmtting and receiving could be
conducted correctly. The peeling and cutting test was
conducted to 10 IC tags in_the sane nmethod as
described in Exanple 1. ASLAMSresult, 6 IC tags
anong 10 I C tags could be peeled w thout breaking of
the electronic circuit. The I C tags peel ed w thout
brealige ad NERELRCRAON: Cafihltibe VELMPE PIRY DYeirst
non-contact “transmtting and récerving test. t'he
d@set ive LNGrert NARS MakblNGn L 8GR bR%a Gt R e sheet,
conducted correctly. The IC tag of the present
amvehddornonhn g rieilt 2ethtasnilkRe aneigeen®nt ihadhaking a
articles such as goods, storage articles and
byralsddned4 inGAlds the Angll€ fagmediitohthestangent of the
structure conprising a first adhesive |ayer |am nated
Rpass iking e tofthe qemracitions fedmweenathel bypassi ¢ ine and
%ircuit Qonﬁaining a circuit line having a  bypass
theneinemithildre; AR e & ansrandd ofy thRec i aagbhtl igre afethe
chg&; h;ne qt t.he connection betme&n the Qypass |ine,
an TPt BPERE FnETERE FangRA i CHE R FPRARFE 1Y
j a nectjQn, i degree or greater nd
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a second adhesive |ayer | am nate or covering
felrecbreniifigc theuel edfloh e ¢ Gr&Mie amddie 1elb8a$e and a

agent layer fornmed partly at the position

release agent layer formed partly at the position
corresponding to a circuit section consisting of the
electronic circuit and the IC chip and located at the interface

between the substrate sheet and the first adhesive layer.

2. The IC tag as claimed in claim 1, wherein at least one
of bypass line is formed at the position in the circuit section

in which the release agent layer is formed.

3. The IC tag as claimed in claim 1 or claim 2, wherein

a planar projection is extended to the bypass line.

4. An IC tag which has a structure comprising a first
adhesive layer laminated on a surface of a substrate sheet,
an electronic circuit having a planar projection extended

and an IC chip connecting to the electronic circuit which




corresponding to a circuit section consisting of the
el ectronic circuit and the 1C chip and | ocated at the
interface between the substrate sheet and the first
adhesive layer. 2. The IC zgg as clainmed in claiml,
wherein at | east one of bypass line is fornmed at the
position in the circuit section in which the rel ease

| is f d. 3. .The, , clained
AP B R op) S £ Ao e TATBE RIS de¥Fen 4 econd
line. 4. An | ich,h .
SEEBRTE i, FriltRER S P poverha e PlodiHodic Tt
Qﬁdatlf?é”lfca%ﬁigf, ndUPSid Al S eRint lgggﬁggcgﬁﬁ%%:}%a%t]]ycat

circuit having a planar projection &x
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are fornmed on a surface of the first adhesive |ayer, a

sEcodhal eladhesnie ¢ayedit aidahedif dhigowad Necidbed at the
electronic circuit and the IC chip, and a rel ease

agear ficy betiveemethe smubstmtte sheepawid the first adhesive
corresponding to a circuit section consisting of the
ER¥R%ronic circuit and the 1C chip and |ocated at the
interface between the substrate sheet and the first
adhesive layer. 5. An IC tag which has a structure

0 [.Si a first dhesive | ayer | am nated, on a _.
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connecting“to the ctronic circurt
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adhesi ve | ayer |am nated for covering el ectronic
anid @i tIc ahdpt Renhectiing tandhe edkedsBnadentrbaier which

formed partly at the position corresponding to both

agred fpomedans acduafate @fi the first adhesive layer, a second
adhesive layer laminated for covering the electronic circuit
and the IC chip, and a release agent layer formed partly at
the position corresponding to both end portions of a circuit
section consisting of the electronic circuit and the IC chip

and located at the interface between the substrate sheet and

the first adhesive layer.

6. The IC tag as claimed in claims 4 or 5, wherein at least
one of bypass line is formed at the position in the circuit

section in which the release agent layer is formed.

7. The IC tag as claimed in anyone of claims 4 to 6, wherein
the planar projection has an area calculated according to
-the following formula.

Sz(2W)?




section consisting of the electronic circuit and the

IC chip and located at the interface between the
substrate sheet and the first adhesive layer. 6. The
ICtag as clainmed in clains3g or 5 wherein at |east

one of bypass line is forned at the position in the
circuit section in which the release agent layer is
formed. 7. The I1C tag as clained in anyone of clains 4
{dnethefaradas me bt afaprrpr @ edtheoplragraprajestion, and

lcul ated ac di to .the, faollow ng formula.
2 (592 e VEARY %b Yt ¥ Sl L5 lineaad e 181y tghe planar
pkanartpoRl gction, and Wis a line width of the
circurt liné adjoining to the planar projection.) 8.
The 1C tag as clainmed in anyone of clains 1 to 7,
wherein the rel ease agent |layer is forned to cover

8he rEmgecofag@s &Daﬂl@e@eﬂrpgﬁ¥§n@foﬂﬁlﬁriﬁt% PHf PURGRGein
by an outsidecircunference of the circuit section

the orglease dgemst ladteasiise fbaped. to9coTbe tketwmngs of 20
clainmed in anyone of clains 1 to 8 wherein a release
¥ AR peirs endemitian A rgasurirasaded nhan sutsideadimesimference

| ayer. . , )
: o?ythe circuit section through the first adhesive layer.

9. The IC tag as claimed in anyone of claims 1 to 8, wherein
a release liner is formed on a surface of the second adhesive

layer.




