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 peeled off. Description of
the Prior Art By attaching ah 1C tag to articles such
as goods, storage articles and |oadings, article
managenent s have been conducted recently. For

exanple, the article been conducted by
attaching an 1C tag rggggggﬁ?géTfﬁﬁornation such as
RO 5&t|on condition, stock state, cost information
and“tlsed condition to the goods and further confirmng
the information by an interrogator, according to
needs. However, when the IC tag attached to the

Zield efi $he dayentipent |n the adhesi ve strength of
the adhesive used, in the ICtag, the ICtag may

re-atT ‘EhEHe?‘SHEnbt‘ﬁ%?tJa?‘tl%?Jeat%'i/ %‘i’]ya%a{%e‘éa%d@ﬁ-% can

Brelicadify a—é%%iteﬁﬁ“rééi‘? i whER R 1 S hed
%BtgﬂtEQ qicdkt 5§ gﬁggggggg§nt can be not correctly

conducte onger convenfional ICtags, it is
descri bed that when the substrate |am nated on the
surface of the tag is altered, the surface substrate
Desbidkedonnotthehkapeticgoathat the effect for

preventing a forgery is increased (JP 10-171962A1). 2
HowevBy attteehd. nigsam Igr by &m diatc e suthead Gobdg, istorage
gigggges 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 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 10-171962Al1).



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
pi nching the end of the IC:t%g, the surface substrate
can be easily peeled fromthe electronic circuit
wi t hout breaking of the electronic circuit. Disclosure
of t hkowaven; ithierAsid Agprailadthiat whehviigIithag is peeled
- probl ens described above, it is required to conduct
byepeovidieg macageieatirgor thetiytenfacabegivagntdiearticle
function of the 1Ctag, when the ICtag is
PBJdaf R RMRE 1e diitepfakhe 1@ tags ajtaghelt tofthe patticle
g present inventors to, solve the above-descri bed
H¥5 IénEUtF?rmﬁg FB%nH1¥%atl@?@F$%%%l%ﬁ%”“ﬁ%é@F‘6@& like

A82eCe AL SREN BRr B onathd Hithity bhEeRUBEHKS 1c tag,
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[T ne or ne angent o

Ei@éﬁit'WEﬁhéhttB@e&ﬁﬂﬁgcéfoﬁhebéi&@@foﬁﬂ@ byRass | i ne
and the circuit Iine and the tangent of the circuit

line at the connection is 10 degree or greater, and

an 1 C chip connecting to the electronic circuit on the
pustdosunk dliether $hvanhéshve | ayer, lam nating a

second adhesive layer for covering the electronic

ci r cuh® thedmehbod | O APPYingdtie priokd easr d¢sebed @ove,
lLayer part]y at the _position corresponding to a

dfr £ feRetted i &ﬁéli‘iélpﬁ:n*g'héf arthele| RAn3Ementcicods thly

BRCabfobSacthE ADE-LRERSE s gkl LRSS, 1
§E§8tthEh@@StE°HH9tBQPta£@fcfé9b'e”B descri bed above

As a result of efforts by the present inventors to solve
the above-~described problems, it was found that the problems
described above are 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 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



are achieved by lamnating a first adhesive layer on a
surface of a substrate sheet, formng an electronic
circuit having a planar projection extended and an IC
chip connecting to the electronic circuit on the
surface of the first adhesive layer, lamnating a
second adhesive layer for covering the electronic
circuit and the IC chip, and form ng a rel ease agent

|1_ay%6:_.paﬁlis&, gt ke ﬂ&ﬁid itBR tCOH & %&@Q‘l@h@%é@bﬁbed above
circuit section consisting of the electronic circuit

ame ddieidfed by andnchtioeph €d ratc ddises Diel hpee diehwerttace
the substrate sheet and the first adhesive |ayer. And
chus $hksprasemhdatyefioron nigs ancehpt erenlic Tiatcust thaving
say, the present invention provides an I C tag which
Raplansfr pEpiretéonpertended 2nd san gbthediie qogy|cting to
gﬁginated on.,a surface of a substrate sheet,,K a

C
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i i which th I f d by the t t
BUOBES hoREeat ek b e HERRS oAT e ah E ene
AR onBETPEtECafll et 16 Mip Ahd HOAAPY mficase
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circuit which are forne n a surface of the first

adbesbvecolsialing sECEEl cadbegbreclEyRuitaghaaiirdIt @hip
covering the electronic circuit and the IC chip, and

andel eagecd@gent hé aysrer faararbdtpaeh| thasubbérpds sheat and
corresponding to a circuit section consisting of the
&hecttbot adlasdivia lawgrt-hand dhus fpheanyesenht baventior is
interface between the substrate sheet and the first
S8RedrtEd-ayer. 4 The present invention also provides

the I'f:hgl@gisasto 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 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 substrate sheet and

the first adhesive layer.



descri bed above, wherein at |east one of bypass |ine

is formed at the position in the circuit section in
which the rel ease agent layer is forned. The present
invention also provides the |C tag as described

above, wherein a planar proj%ction is extended to the
bypass |line. The present invention also provides an IC
tag which has a structure conprising a first adhesive

| ayerThanpred &gk otnvéntsibd atks Pfprdsids e 3haely aan
electronic circuit having a planar projection

detendbddanhvan wherdip atoheect bng dfobyphaes dlie t©fioemed
circuit which are forned on a surface of the first
atheke wod idyiem ia theomireutte siecd ilcayén Viabhénathed redease
covering the electronic circuit and the 1C chip, and a
ﬁ@?@*&séa}’agehﬁ fﬁy@?df ormed partly at the position
correspondin a circuit section consisting of the

eI ect Tomi R ‘?%Eu%n‘é?fbtl‘?rhealls@ d-?ﬁod”éirﬁf Itd¢eat ftzi‘tg tve
f h b dth
TAre G108 RS M et L e e PIR oS0 b vt iisgh o
k:ght ?EM%CE:LHQS a structure conprising a first
es

ayer [am nated on a surface of a substrate

sheetphaprekesk’ Y En€lide dkovdPiefahl BN@hg which has
proj ection extended and an | C chip connecti ng to t he

el echuobhte cidnipit 1s WY eh faretf aanedive Papel flageimited on
the first adhesive layer, a second adhesive | ayer

hasnmiztas offor sulmiaratregshketel &t elenitcooiicouitcwitd hialve ng
| C chip, and a rel ease ent |ayer forned partly at
@h@laaer t PEP] eok tes p%h*@ﬁ?lmge@ andch Khehsar daamecdfing to
circujt sectjon consjsti n% of the 5 electronic
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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.

The present invention also provides 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



between the substrate sheet and the first adhesive

| ayer. The present invention also provides the IC tag
as described above, wherein at |east one of bypass
line is formed at the position in the circuit section
in which the release agent tayer is formed. The
present invention also provides the IC tag as

descri bed above, wherein the planar projection has an

alleatroaliew @ thes@tdeny &19ip hadfidawdg: taemMitdrface
S(err)(2W2 (In the formula, Sis an area of the
bedwaenpthpestibshraandsh¥ét samd |tine fixkth aafhddiere layer.
circuit line adjoining to the planar projection.) The
pr esefie| pyesenbniavent prw\d s pravides datheasIC tag as
descri bed above, wherein the rel ease_agent |ayer is
flseRrEdPedrRNRr vhREe LB Rdel ASDONEP DbYpapEhitne b fpymed
area surrounded . b¥gan put sj de ci.rcunference, of the

&itr ERF tPREL T+ A FBEgRIT T E" fMedtion Pré‘sWGéCP ayRs repease
gégﬁgngagg¥eggiggﬁﬂgag provides the IC tag as
€ €

SCri above, Féin a release liner is forned on

a surbge r@éeﬁ@%ﬁ@&&@fm@%@%ﬁ?ﬁs twe];é:ﬁaagg =

the present invention can b -in ectronic

Gk begUaBbyuheméPeid GHAg1ahhaCched bet@Bnahis Eif area
is peeled off. BRI EF DESCRI PTI ON OF TH& DRAW NGS FI G

taibodates avtbirdéngfte thessobeowing HbrawlaC tag of
one enbodi nent of the present invention; 6 FIG 2
showsS & (f@#épecti ve plane view of an electronic

(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.)

The present invention 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
by an outside circumference of the circuit section through
the first adhesive layer.

The present invention also provides the IC tag as
described above, wherein arelease liner is formed on a surface
of the second adhesive layer.

‘The IC tag of the present invention can break a built-in

electroniccircuit surelywhentheICtagattachedtoanarticle

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;



circuit of one enbodinent in an IC tag of the present
invention; FIG 3 shows a perspective plane vi ew of
an | C tag of other one enbodi nent of the present
invention; FIG 4 shows an outline of cross-section of
a state that an IC tag of other one enbodi ment of the
present invention is peeled off; FIG 5 shows a plane
view of a shape of a circuit line and a bypass |ine

of ongreMPEHER al Eeﬂ@pé@ti@@ Padd& iRke8€Mdn electronic
invention; FIG 6 shows a perspective plane view of an

eliectuidn fone embodtimeht dinhat I0nagenbble perisenh imvean@ion;
tag of the present invention; FIG 7 shows an outline
of peF&fec? i skows o5 pgwprichiiveoplanel €iewgobfamtifertag of
one enbodi nent of the present invention; FIG 8 shows
8thers past ieiﬂboéllﬁlﬁﬁtvpév\ﬁibﬁ RASEEBEL ABHEBLAPREUI t of

ot her _one enBodlnent in.an | C tag of the present

i nvenfi8n;4 EReVsSAL Ry 1aemt §|5’é’ |'\?@°§115’|‘Fe°@|ae§\73%?eéﬁ?at
I f
BhCETORKCop L0l o, BRBRIRRRE, BEV-TERLG, Fhdficion

ggtk Re af opgr.spective cross-section of a state that
tag of “éne enbodi nent of the present invention

is pegred ofdhod @ plansheyewa PlARRAHLWIOh @i SARRE 1ine
of a planar projection extended to the circuit line

ahdoneypabedi ifnbf die anbb&ihagtoin hhergptagert the present
invention; 7 In drawings, 1 neans a substrate sheet,
2nmeatsoa;first

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 circuit line of one embodiment

in an IC tag of the present invention;



adhesive layer, 3 neans an electronic circuit, 4 nmeans
acircuit line, 5 neans a second adhesive |ayer, 6
nmeans an I C chip, 7 means a rel ease agent |ayer, 8
means a bypass line, 9 neans a planar projection, 10
means a bonding line, 11 neahs a release liner, 12
means an article, 13 neans a circuit section, 14
nmeans a connection between the bypass |ine and the

Ci rcuth dddwigigs],S1MRediss & bapgephrefsidia bypresnsingirst
at the connection between the bypass |ine and the

abdheriivelliayer , Bonewdnan &letangait cdfrcilie , dineand alkciimeuit
at the connection between the bypass |ine and the
¢iineui b Meams amecbndnadhesiveulayay, ©OFBENsERn IC chip,
DESCRI PTI ON. OF THE PREFERRED EMBODI MENTS The I C tag
fMeRs Gy ESLARSE RIENY dAYRE, S pleanfed yRsssd 1bpey Hhmeans
drawi n FIG 1 and FIG 7 shows an outljne of a

S.
ér8 §Pg€cPF85\e‘6‘Fl‘aﬂfl tBGABF JnRORMRAI W, ofl ¢ figans a
I t ,.nvention, The substrate.sheet 1 is_. . .
pedRar sl e o BPans AR AN D& Rsgpritenie pegtion.
! . Y _
19 06 DRI DRI UOh LS ABEIRBLOSHE aRAS e cliuie
sYRkhetd meah8si Rang@atho AL ROLYRESE I Nideeat ntid KBnnection
pol yet hyl ene resins of high density pol yethyl ene,
pedabendensi bypsos yeihy | &né, thé o e@nst tyims) yed hyleans a
and the |ike, polypropylene resins of polypropylene,
pehyapthgf- thperiemei et himeret cynd iconnmecdfiiom between the
copol yner, and ethyl ene-vinyl acetate copol yner; )
pbgest bineedndsthe ipat et inenandkrldpmesaisatie cutting.

pol yet hyl ene napht hal ate, pol ybutyl ene terephthal at e;
8 polyvinyl chloride resins; polyvinylal cohol resins;

DETAILED DESCRIPTICN 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 Sheet composed of the thermoplastic resin, for
example, thesheets composedof oneormoreof various synthetic
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 ycar bonat e resins; polyam de resins; polyimde
resins; fluororesins; copolynmers containing two or
nore polymerization units thereof; polyner bl ends
containing two or nore resins thereof; polyner alloys
containing one or nore resiths thereof can be used. In
particul ar, the sheets conposed of polyester resins
are preferably used. The substrate sheet 1 nay be

etiag1URhaskakky res iRk axpal {viny &1 Sohst r péeisheet

may be conposed of S|ngfe | ayer or two or nore
paygarbbnadef Fasent ; | pyeysmide Seeei nBy @icsly Misly rddns;
substrate sheet 1 has preferably water resistance. If
ttlmogolesiate sthpelymbas manEainésgstwmcer modanmage
such as breaking of the substrate sheet is not caused
wlediymerdzagbenran s hbereoed; prtyner kleadsr comha tkheg $wo
of the substrate sheet 1 does not have any
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exaripl e, corona discharg treatnent,; chem cal

tir ﬁagnﬁétcoﬂi}_&ﬁé}i Rtd igy1and alylee bickwo ASR afid Ve SL difts o
in the first adhesive layer 2 include various

ddif€erenas hagdrasor eem laylatrisngAddbestessulps eissiis esheet
sensitive adhesives and thernosetting adhesives. The

Ri has poefeheblyhesater resistence orlexdml ssibafatamalsheet

rubber adhesives, synthetic rubber adhesives, :gl .
p@§|wa§85e§p§é§tagce, a damage such as breaklng of the

substrate sheet is not caused when the substrate sheet is
wetlwith water.

Thickness of the substrate sheet 1 does not have any
limitation. However, the thickness is generally in the range
of 10 to 250 4m and preferably in the range of 20 to 100 u
m.

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,



pol yester resin adhesives polyvinyl ether resin

adhesi ves, urethane resin adhesives and silicone

resin adhesives. Exanples of the synthetic rubber

adhesi ves include styrene-butadi ene rubber,

pol yi sobut yl ene rubber, |sd%utylene i soprene rubber,

i soprene rubber, styrene i soprene bl ock copol yner,

styrene-but adi ene bl ock copol ymner,

poikeseeset ivd Enerdbiesihers hbDeki BPPeheR resin adhesives,

et hyl ene-vinyl acetate thernoplastic elastonmer and the

hirkéhanExaeplias adhetsheeacayti il esome atkdesn vashesitexle

honopol ymers of nonomer such as acrylic acid, nethyl

acryl Bxappbehydt bh¢y$zmthe¢ﬁqugubhﬁr)ﬂdh&ﬁiWnH)ﬂnclude

acryl ate, 2-ethyl hex acryl ate, methyl nmethacryl ate,
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acryl oni trlle or copolyners of 2 or nore of nonomers
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The
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i ncl ude pol yvinyl ether, pol yvi nyl i sobutyl

gkhﬁpleEmhes;a@fyliter&shnmgﬁﬁam iadheaesnopolymers
i ncl ude di nmet hyl polysiloxane. The adhesives can be
ofenonsmeygl guch B eomplhnat aond pf métby dbracoy kabenbetlsyl
Anmong t he adhesi ves, the pol yester resin adhesives are
PEEY ﬁﬁ@bePrAPVécRPrYéﬁFea Botybneerybhatant 2ojtlaghiexyl

filler colori ng agent _such as a_dye and a_ pi gnent
Frifi'wétﬁv kBethyl Bgthg%ﬁl?ﬁet hethryts e’é’&lﬂ‘é’éﬂvgtg ay‘é‘FtYl

mét 889§939% tQ %§§¥§lon1tr11e, or copolymers of 2 or more

of monomers thereof. Polyester resin adhesives are copolymers
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 used
. 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.



The tackifier includes rosin resins, terpene pheno
resins, terpeneresins, aromatic hydrocarbon nodified
terpene resins, petroleumresins, coumarone-indene
resins, styrene resins, phenol resins and xyl ene
resins. The softener includd® process oils, liquid
rubbers and plasticizers. The filler includes silica,
talc, clay, calciumcarbonate and the |like. Thickness

of thenti tatkadhesi veclayes rodlnesrdwindavieergdie phenol
limtation. However, the thickness is generally in the

rasdasqfterdenelidds {ed f atomadiphelevahkrponmodi€ i rdngapene
of 3to 50 Inthe ICtag of the present invention, the
relsease pgenelewmymes ihg,s cbumaednpaindgnet resiens, styrene
position corresponding to a circuit section 13
ESSINSti phpToTl ¥heles apdpydicneiesing - Theged terer|ipcludes
chip 6 and_l ocated. at the interface between the
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SRS URBs 0 At el AT e PG Bl JBTRPERe e
: nt ef%ﬁghckngQ& SPARk F9st %ﬁh%fsi%elggkﬁa§edc§t9§ ot have
ayer 7/, and the space between éach rel'ease agen

bayel $mit&f LoROt MAIdVU! 8RbYrhldhded 1 sVaEhRYE11Y in the
shapes, sizes and spaces can be utilized. "For exanple,

aangowr | ndhGo2 uilldad prederhE19. ihhehe HelRASBragerY 50

| ayér 7 can be fornmed to cover all surface at™ the

posi tion corresponding to the both ends of the circuit
section 13, or as shown in FIG 3, the rel ease agent

| ayer IntheakC Ba o of whe presert poventdpnedihesporasaggent
to the_internediate section of the circuit section,
1ayegut il FermRdeBRHTIY FhabketPRS SRR drPRECSRRNIhNg to

éhe.rghegse a egﬁ §y%gs.7tys not .c veref.,@nd aS L reuit
howh "M FP S -89 the 58t elﬁse“’@geﬁtf‘E ]é’l?e? T eH M be
Eogﬂadtl'% tIIEOHBiBOé/ %HJIQOBBJCQH at Lﬂﬂé‘ﬁ%t%trfta@é 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 thé 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 thé 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



position corresponding to the both ends of the circuit
section 13 and with leaving of a section not to be
covered in part. Further, the rel ease agent |ayer 7
can be fornmed at the p05|t|on corresponding to the

i nternedi ate section of thellcircuit section 13

w thout formng of the release agent |ayer at the
position corresponding to the both ends of the circuit

teh:om dah bAsféhfed &sitiHowd coveRisfractunesuthgcbidtstche
esive layer 2 is lamnated direCtly on the surface

@bs&h&oﬁttbﬂiﬂ’eiﬁp@rﬁﬁ.@@ to thatbquisehdons thd boutuiosmctdon
of the release agent layer 7. And the first adhesive
18yand2with |laaviagedfdarsett jommott e bel eaweredeint part.
| ayer 7 at positions with formng of the release
Jy&vheraythe7relpasef agentwhaverhé santkg forpesl et the
off .after the ICtag is attached to the article 12

P8 %%sﬁpperr%%nmgt tagHae; vﬁt@awlath sseﬁ%éicgbl qf, the
f. f d
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I nter bet ween
adbhesbyerhayer 5, or in the second adhesi ve | ayer 5,
at positions without form ng of the rel ease agent

| ayerad theAtsi i 68lsacH Sereteeié pithe Cirgwhihdsige layer
peel ed off together wth the substrate sheet 1 in the

gt b¢ d amiab teded otert Ippincthe isngfiake30f $hat saokiedate sheet
the first adhesive layer 2, and then the electronic

&i psupPs Btignguwithvet r 6pEmiRy agerithe aadeard adantmidyer
to cover the range_ of preferabl 20.to. 90 percents,

for 8ngr ehe st Acihes e 6§F6éﬁtéso¥a@&P%ﬁ%QxdlreCtlY on

? Ergg gggebgg t(nggfh% %%r%gg& Egﬂgew1gh forming of the

release agent layer 7. Therefore, when the IC tag is peeled
off after the IC tag 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 circuit 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



of the circuit section 13 through the first adhesive

| ayer 2. The rel ease agent layer 7 is preferably
formed as the release agent |layer 7 projects over the
outside circunference of the circuit section 13. The
width of the projecting ared? of the rel ease agent

| ayer 7 does not have any limtation. However, the
width is preferably in the range of not less than 1

g tABec shape: Hedtion ql3eaa@oa9ﬁnthé Hifst/ ddHddides layer
preferably triangle, quadrangle, polygons such as

entagon and pol ygons having nore than five angles,
ellipse and circle (referred to FIG 2, FIG 3 and
FI G Bhe reensshagestoflaype veisapeefmgmhly |fprared’ agaghe
be_same or different from Two of the release agent
FS}@F‘S‘? aentpl Y @F PP tepks aved tﬂ@r@‘é‘é’ﬁ ige gigcumference

Lt By B S LSBT AR s
b8 e T SR et Aoy ofipes R s G s i tion-
fbieraresife Jﬂfllfnﬁssmpf)éféf?offlﬁﬁ%eag:%ﬁfeg 2 CkO% less

does nof have ~any tation. However ness
t8aRrefapably in the range of 0.01 to 5 9m and nore
preferably in the range of 0.03 to 1 (err)m In the

| C t agh@bhbhpe offrtdrent 1 tayeayenn,1dyike EineluQespreferably
circuit 3 is fornmed on a surface of the first adhesive
tagengle, dherelngdier,opdlygons wiuch3as pentmgosecandpolygons
circuit line 4 of a conductive material. The

" Bavdngtnoee diaay ifave ﬁ@g@@gg,ellipse and circle (referred

to FIG.2, FIG.3 and FIG.6). Two shapes of the release agent
layer 7 may be same or different from. Two of the release
agent layer 7 are preferably separated perfectly and
individually, but may 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
group-containing resin and fluororesin.

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

0.03 to 1 um.

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

The eleétronic circuit 3 is composed of circuit line

4 of a conductive material. The conductive material includes,



13 for exanple, nmetal sinple substance such as

nmetallic foil, vapor deposition filmand thin film

produced by sputtering. As the nmetal sinple

substance, gold, silver, nickel, copper, alum nium

and the like can be used. Aldo, as the conductive

mat eri al, conductive pastes produced by dispersing a

particle of metal such as gold, silver, nickel and

€BRPBkahp1 8, BhdELT s infRAle %%b@.%aﬂcewﬁcﬁvsé g Parid @l

di ameter of the netal particle is preferably in the

vapoe @épdsi©idd fimMmmAaddnel tn @igdiepablMcetinby Bputargdng.

of 2 to 10 /LM The binder includes, for exanple,

ps| yies metalesims] e subpwasickeangot@sisid veeponjckek) wopper,

and phenol resins. Thickness of the layer of circuit

Ianlﬁéllnlﬂmrwdag:hmélk@l esnraiuseast r 8dsp degsthwicamngluetive
limtation. er, the thickness of the

W@ QFFPé'ﬁﬂquQ$Hﬁ%#%§%ﬁﬁ9rPﬁuFﬁ€bW£Hﬁ9€¥ﬁlE9965561013

cknes vapor osi.tion film .
cEtbeta L shhE D e Do gt DYet AT anAc Sl e Piner
Egﬁ Bl ggdof O 01 to 19m and the thi ckness of
conductrve paste is preferably in the range of 5 to

30 /Lfpe H?)eer"éichg &Eli% &‘iélﬁé*térldﬁ‘%h% het8®Ptparticle is

particularly but preferably in the range of

grggﬁekgbiQ ﬂmtﬁ@rﬁanﬁ’é &f eriakly 15”#;@%&@%&@ r%flartamy
nmm The nmethod for Tormng the electronic circuit

qn the rasdeflece b 1ol mhe BIN@SH VR chayes ,2for example,
i ncl ude, for exanple, nmet hod for formng the
phdyesbarcresingit palpyratihane ngesime: abpoxy foesing and
the substrate sheet | with adhesive, etching-treating
PRenREt BRFLBSfoi | and then renoving sections

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 um, the thickness of the vapor deposition film

or metallic film produced by spattering is preferably in the

range of 0.01 to ! u#m and the thickness of conductive paste

is preferably in the range of 5 to 30 um.

The width of the circuit line 4 is not particularly
limited, but preferably in the range of 0.0l 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-treating themetallic foil and then removing sections

other than the electronic circuit. The etching-treatment can



other than the electronic circuit. The
etching-treatnent can 14 be conducted by the sane
treatment as general etching- treatnent. The form ng

of the electronic circuit 3 to the surface of the

first adhesive layer 2 can B& also conducted by
adhering the conductive paste in the shape of the

el ectronic circuit 3 to the surface of the first
@@hes)mactle@yﬁz ZhbysHRaNsredthent 851 Héh&BanNd

appl i cation e shape of the electronic circuit 3
ietchides treatmeatanphe, famapes ofindheaébdcbyori &S Riandit 3
FIG3. In FIG2 and FIG 3, the electronic circuit 3

&o &heasugdngei off theelibyt adhesgveglayerclrcamibe iakso
4 of a line of conductive material in decaplet ring
FRPPNG tede by paheping W weaslueddye passe iR t:lh% shape of

gb %%lon fromthe qutside circunference of
O ErOREbSFaetsheertie FRRAES S £3Fgt adhesive

l
3eFE 2 ke SRRt brds ér%dprkv'?ﬁﬁ%ngaa Bt Ee2B Phnged.
|n Si g Eeghégggo;ﬁ_otﬂ‘ér@léé nil Aﬂﬁiﬁﬁtﬂe eJrr{G?g_l{lfdes, for

nultlp he CIrCUI roni'c

ekbapik, 3sﬁ§§e§ hena bypess vy RadB2 the PrECYULITAING A and
havi ng a bypass line 8 can™ be a nost inside circuit

FIrge 34, themnedécotbdbside tditid 3 lalsnan 4nteéhnanys oierndd by
the internmediate circuit lines 4. The angle forned by
alieangnggnthd & igtutiliel ingpasst lai hind ot cohducbiveatat@rial
14 between the bypass line 8 and the circuit line 4
aﬁddﬁﬁéplﬁangénﬂ E@Vb@gtme%ﬁwi gpacqatvigen lgach lines
nnecélon is described as,angle O in FIG5. The

IRGIME BLFECtBoREgoBE T OBF BATEr L EosREeRRe 0 4a %@é’éﬂe
SEgRREALE paBE 0! ROl BOa To8E gy e gAY Larcll 5
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 thecircuit line 4 at the connection is described
as angle @ in FIG.5. The angle O is 10 degree or greater,

preferably 45 degree or greater, more preferably 80 degree

or greater. The upper limitation of the angle 8 is preferably

less than 180 degree.



| ess than 180 degree. 15 As the result of such
structure, as shown in FIG 4, the first adhesive |ayer
2 is peeled of f at the interface between the first
adhesive layer 2 and the rel ease agent layer 7 in the
state that the part of the Bypass line 8 at the
position wth formng of the release agent layer 7 is
attached to the first adhesive layer 2 and the second

adhespyeHayesudt d¥ sddrespeartiues, s Rowlnf 08 1w ©f the
the rel ease agent layer 7, the ICtag is torn in the

feconchdithelbio/dayay et i5. pdlebad diftffghy thet het e faxte beitween
circuit 3 is peeled off together with the substrate
theecfinst mdlrsisiaatlayeral ahed Hleoelenise agentilaysrikin
attached to the first adhesive layer 2, and then the

ehecs ke thaly Ebptpart o fhe Irpaghdhnef ahdhy pasdtion
iPRofa Rripld 1hE e et ek Tip £ atPERSRES o the
BEERBoTMat Ve vt R0 Y il oligBEOR LRTRE S 2o
PhE Rogl LRoh Rt ' RndbATLAROLE) ST FlorprlBier 7,
ghdacofaPes itbRhah thd 88c8hdRMEEARS 1B Y B RRMAEARg1yY,

and pol ygons having nore than five angles. The size
thet beebypafsc| tDec@it S3 Nos npeeYednarf tdgethdiherith the
vacancy section surrounded by the electronic circuit,
ghbatratebypast 1 iine the sthoentbaht thidelmsiramisi ddrcuit
circuit line 4. And, The size of the bypass line 8 is
Aoifaftiached| to tihe fheskiadhefitclayen &g, amseihese the

bypass line 8 is . fornpd at the nbst outside circuit
P%(E‘étﬁ‘?“#ﬁeca{f%‘t‘%c% 7 ottt he

The shapeof thebypass line8doesnot haveanylimitation,
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 guadrangle 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



circuit line 4 to the portion of the bypass line 8
which is 16 a longest way fromthe circuit line 4, is
preferably not less than 2 mm The thickness of the
bypass |ine 8 does not have any limtation, and is
the same as the thickness offéthe electronic circuit.
The preferable range of the thickness is the sane as
that of the electronic circuit. The line width of the

Bypssged ﬁb@gSfM&hléoélb@YEt adhe 4i nid Eké@@raﬁmﬁi nSt less
preferably 01 to 10 mMm nore prefera ly 0.1to 3

whenTBemmunber of the bypass line 8 is preferably | to
10, nore preferably 1 to 5. Wen the plural nenbers

of t HEheypabsknesshest She dofmrared,inchd glogsalnote Mseress any
of the bypass |lines 8 may be sane or different each

étlﬁé?"-aithogha?@éi andhersane és Yhethirkness |giheke #liggdronic

r.ef er, the é%ﬁﬁ rojection .9 extended. The

El’rﬁﬁBl f atb]r% ‘Jeoﬁ’fg Pﬁc’F%‘é’gn%‘?%fJe‘? diyg, same
I h I h

ST 8L RATRIR AU Shespiee "o S

Shapg:g?éuf:ﬁx@%‘ilcfﬂﬂ O ¢he ﬁ?gaggp%ﬂ% gt have any

t her anar project as pre erab

aifacqakeH! aetrﬁﬂ isaseOrStasn ¥ @ loecbald i, r}ﬂof@rpmé:%ra%ly
(err) 2V§2 (In the fornmul'a, Sis an area of th

pLanab prmpmection, and Wis a line width of the
circuit line adjoining to the planar projection.)
Furt HEhe rurber efiathprioyeass onirde Bassnpreferabtyablye 10,
more preferably 1 to 5. When the plural members of the bypass
lines 8 are formed, the plurél 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 sguare, regular hexagon, regular
octagon and reqular 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.

S2(2W)*
(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.

S=(4W)?



an area cal cul ated according to the follow ng formnul a.
S(err)( 4 W 2 17 (In the fornmula, S and Ware the
same as described above.) The upper limtation of the
area of the planar projection 9 is preferably not
nmore than 10 % nore preferafly not nore than 5 % and
nost preferably not nore than 3 %to the area of the
vacancy section surrounded by the electronic circuit.

The i @disRa 0 J %@'Wnﬂe Rt 86hk08s PSS N aBRYS. )

any limtation, and 1s the same as the thickness of

the Theapperilcimtitatiidn ofhdhepindieodhle paager pirotjeetion
thickness is the same as that of the electronic

Qi iz yintefefmbdyomntimot Gidnahd + @o8e phefprahdy not more
projection 9 can be extended directly to the bypass
thag 8 Hfankanast ariafenady motnmpﬁ@ %h@@ﬁ o?mte0 the area
circuit 3, or can be extended connectin

a6rid §aFPH€Y1#%¥?%éHrFHEHEFQr%Y theot LR hi%) Cgﬁ&uit-
8
f)f S UERE St S HERORHATY pre % e ionel A0Fe TR bave
i3PPEL 0DV ROV LD 214 NG TeATEEE of the

ace ween he ar he secon

é@@@ﬁk&ﬁlba&ffcu?tOfTﬁ@epfé%éfﬁbfgtﬁﬁﬂﬁéjdeHH@?thlckness
article 12 with a cutter or the like,"inserting a

fiengRe saméhgs!| theti of othbeetattid@ic 1diadmgipl nching

the end of the ICtag, the first adhesive layer 2 is
peel ek i shown erd atEG btaveb rF It f ittst pddinesi \pero jlemtdon 9
2 and the rel ease agent layer 7 at positions with
Fermragxtendededispehdy tydie bapess7ine & pé thardrcuit
that the bypass. line 8 or the planar projection 9 are
4t P8chedmt BRe nel $F LR LG IRBETWEL | 3y &1 FathP] IRE TSRS bY

%gﬂggé 1ng%%%.é%onglngglne10betweentheplanarprOJectlon

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
5 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 adhesivé
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 adhesive layer 5

at positions without forming of the release agent layer 7.



ICtag is torn in interface between the article 12 and
the second adhesive layer 5, or in the second
adhesive layer 5 at positions without form ng of the
rel ease agent layer 7. 18 Accordingly, the electronic
circuit 3 is peeled off togéBher with the substrate
sheet 1 in the state that the electronic <circuit 3 1is
attached to the first adhesive layer 2, and then the

ﬁb@@ﬁ:ﬁ@ﬂﬁ@yc' fidlich e3thr8nGHic i AR RNEWs 'p@ze'ﬂa@ &E@‘E@gether
e'planar projection 9 can be extended

ditBcthy dubdtieatod Ishidek I 1@ tHe khatel €64t Ofhe electronic
circuit, or can be extended by connecting to the

bandung 3 iikeattlched weethé fH rHtanadhepiopedyen 29 amtl then
the circuit line. As the result of such structure,
whenellketyandangirsulhod &stcat.the interface of the

rel ease agent |ayer, as shown in FIG 10, the IC tag

i s pedfeBNOFR iR Wé Brand O a the tplagian mrojegidoen 9
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can be extended to an clrcult I ne 4 anong t

i ntergBdipéereShl €Ut dudeSstdrudMigie | Rehdd ey al_nten_na is
projection 9 is extended to the internmediate circuit

hbfecul; atthehadjreafaceubsitde rell tagetademe layes ,f @« mdbwn
as avoiding the planar projection 9. The nunber of

ttheF pEah@r fhejI€ctagni® peslpdebEfabh \tite state0thabra part
DS UIve P FaB PR on 16 Sttached ta the Babstrate sheet.
Therefore, the antenna function is broken.

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



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 sane as that of the circuit line 4 or
the bonding line 19 10 in ¥Pew of production process,
and the planar projection 9 is nore preferably

integral with the circuit Iine 4 and the bonding |line
10. idRei stplogr E@bdﬂétl@ﬁ RUEEIY, landet A8 pFadd¥ @rojection
preferably the sane as that of the circuit line or

pl apamopeopeefenabl. iMtegrnEl hetich orhexd i itg Itile 4 and
bypass line 8, the planar projection 9 and/or the
bbrdbrygdlingelifet d0the circuit line 4 in the

electronic circuit 3 includes various nethods. For
exanpFee mafewisl ©dt Abesbontingd imadthdd meye paekergbly
the electronic circuit together, with the bypass line,
ghe pamp)| 3 dihatypdj BRei GHF @t dind/idie £her kit Prodectson
y etching a netal foil, and a nethod for formng the
ypass line 8 by printing or applying to the circuit

% , i , . . et 4

form i e L PO R 2R PATTE piack T AR P Pl anar

Ewgéét&bﬁ% &nd A5 Rhangbn@ifheLin®N P randheciftfiit line
onding line 10 by etching a netal foil is nore

pr &h efebled ection ithei Bypas s 1inke wiicdndatheupmidiods . For
projection 9 are forned, they can be forned at the

peampilen warhous hethwdy iméldde a ahesidlssd apentfdrayierg the
7. But, it is nore preferable to format |east one of
ehectypads dineuig teyetkepwathrthe bypess dineP athepd anar
BosLtion with formng of the release_agent layer 7 in
ﬁ@_?@PFéHPt IR Rt ERHEDLARE 1Br BY eREFRAND § Jetal

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
bohding 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 laver
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.



extended to the bypass line 8, it is preferable to

format |east one of the bypass |line 8 having the
pl anar projection 9 extended at the position with
formng of the release agent layer 7 in the circuit
section. 20 As another enbéflinent of the IC tag of
the present invention, as shown in FIG 9 and FIG 10,
the planar projection 9 can be extended directly to
the ciscayhéthéPeefibddikditr &f aald ot g Uithe3present
wi thout formng of the bypass |ine 8 or the bonding
invent@ohQ dshehewn dniRId JNand RIG.UMe Ehepl anar @rojection
circuit 3. In this case, the planar projection 9 can
Bechor bedexaentkde gosectbn Wwot bbatciocwingl bie thein the
rel ease agent layer 7. But, it is nore preferable to
PoeRtIPNLEagironst of » tHEhPIafermdng eét toa Wyrasg Helne 8
osition wi,th form ng of the release agent |ayer 7 in

f .
PRtk POROENGELRO 0 tha g FHEFUL IiMe pligrshe electronic
. 0] [ 9 .i.S. f ly in_th .of o 10,
BAEGEL) 128 APy EL S LBl 9 Ry 0 rormec
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PRoctl JEgbeicn Lol BB Y CEL) Ot Gl dver
FaMByu @l ﬁitf i§rﬁ8£e' ﬁréf‘é‘f’e?blémt?é Of o rith Z£x MESRACIINEIE the
The 1C chip 6 is cohnected to both ends of the
phaabi-@HcLjectlon® htThelhes 1 G ehvitl famibey dPEtABGelease
inside of the electronic <circuit 3, outside of the
ebeotrlonyer Ciircthe Srarit aethiéonuiery npobér of the pllanar
electronic circuit 3. In order to connect the ends of

- poeiestitondd isnprafgrahbyt inntheeranag of inko 10, more

electronic circuit 3 tothe IC chiﬁ 6, the end of
HB§F366P§Ydéan%% HIRAL iln&Pde-r h@nd¥h?rﬁiural members

g:gieghre0£}58n8irr HLYe3e 180 PS L 2L AP Y EQMMEEL S8 it MRerlters
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.



6 by formng the line (junper circuit) fromthe 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. 21 The nethod fé&# form ng the junper

circuit includes a nethod for form ng a conductive

circuit line 4 by printing insulating ink in line

Cr ossThg fideh@dr{dONEefmide thdgjungeac tdignivd iinaliided a

fromthe end of the electronic circuit 3 by screen

peithodnfoor fehmeing lee coanmchcttian pirotingl eoadudy \perinting

paste in line on the printed insulating ink by screen

pastilpkgngoinkhén| Lkee Thessshdutheveophior ¢hcthelasing

that described before. The insulating ink includes .

ElgRtrentanfErhkt suékomasheenh@ifobbe @ipapreniqeircuit
connec the | 6 _to, the end of

SH BFEBER aIntarAeE 8} HF uags PR bRt ER conauCeive
GASRECL Rone oh (08 BrlheRR AR FPALOR Tk B BELLYE ArirBing

apdthBen;gaNnegti Bondudi Pré hPs LONH NG IEY hath iR ddi8 bed
ani sotropi c conductive film™ The flip-chip bondi ng

petbed.i she imddct 1y iﬁﬂ@‘i&h@uh@@seﬁghﬁ cRLANEEN A &uch
end of the electronic circuit 3 and the IC chip 6 by

her ningaaiviet buppble ankel ectrode portion of the IC
chip 6, and pressing the surface of the wire bunp
f or neEBhemethed |fOigionn@ctd nchéhenif€othbpi € torthetende of
filmcovered on the surface of the end of the )
EhecelBRFECRIF cEl¥CBIt o3 thagluder dvnethathf ahsamnagating
he_ani sot r opi c,conduct.i ve filn1.ln:%£F | C tﬁg of 1he P
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flip-chipbondingmethod viatheanisotropicconductive film.

The flip-chip bonding method is amethod for conducting easily
between the end of the electreonic circuit 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, thesecondadhesive
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.



IC chip 6 and the surface of the first adhesive |ayer

2 on which the electronic circuit 3 is not forned.
Adhesi ves used in the second adhesive layer 5 include
vari ous adhesi ves such as therno nelting adhesives,
pressure-sensitive adhesi ve#2and thernosetting

adhesives. 22 The kinds of the adhesive include, for
exanpl e, the sanme as adhesives used in the first
afBeriNgs | A @he2adhssl9sCindPide P exahpeeadbiesiste as
can be used singly or in conbination of two or nore
adhiket sesAoBag imeindfdsisteadhebévpr baper €2, sensidsiord bed
adhesi ves are preferable and acrylic pressure

befiorei.ve adhesi ves are nore preferable The surface

of the second adhesive layer 5 is preferably flat.

Thi ckBlee sadlies ites eoondeadlesi §enghy e?T sir|sehiaa tane of
any |imtation. However, the thléﬁness of the portion

EUQePFn&DFﬁem@W€€E?onﬁ@oﬁgrEE?ta %ﬁﬂv?ﬁe ?Q?c PPErS
BrobEEeRE aghefibes pRochPSReRh1b MR p et P lig W EL foe
BhERbyel 80h0E 1528082 ndf bopA0Paiia anc oref er abl y

range o e sur e of the
Seco nﬁhé%’iﬁsf'a\’:% b ﬁ)(:?lre SeE8Ad %r@%\i%reeﬂa%é\i’ thishreferably
rel ease liner 11. the rel ease |iner any rel ease

Fnaer,s can be used. For exanple, release liners in
which release treatnent is conducted to the surface

of t hehickstsatef tthebsecontiaadees ive ltdyersécdods not have
adhesi ve layer 5 according to needs, can be used. As
BRE dabitabien.fiHowevemposhsl WiicknessuL s ddiePasfcipn

coveringtheelectronic circuit 3 and the ICchip 6 is different
from the thickness of the portion covering the first adhesive
layer 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
ﬁith 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.



as pol yet hyl ene terephthal ate, pol ybutyl ene
terephthal ate, polyethylene, polypropylene and

pol yaryl ate, and various paper materials such as

papers lanminated with pol yetRyl ene, papers |amn nated
wi t h pol ypropyl ene, clay- coated papers, resin-coated
papers and gl assine papers are illustrated. 23 1In the
case, representative exanples include a formation of

rel eadB %ﬁ@se aF@Prééﬁﬁﬁé*ééIV@few@ﬁel%@e‘me aufrrmation
S|I|cgne resin, long-chain alk rou cont ai ni ng

Pésur FLaA§e AY§dto ﬁég FR. C?WBOFﬁFylcR%e§§ BRSEhRIFRE e%‘é%h as

LR RBEF R D merced bk oy Durtiomi gty rodt and

gﬁg%§ I%yer 5 can be forned by applying directly to
e elec fonic circuit 3, the IC chip 6 and the

surf agge Afnidienddd oir eﬁeel%lveeaééi%e% i afgascliaotthﬁave any

electronic <circuit 3 1s not fornmed. Further, af

heisaeqnd .adhesever, H:Mh@kﬁeé@b&ﬁ%@ﬁe@ﬂﬁbﬂ' mﬁéﬁy.
adhesive on the surface of the rel ease agent | ayer of

t he r®heasectndeadtdsivedayerobdcaadhesfoenédyiey dppdaing
be attached to the electronic circuit 3, the IC chip
gizrgtiletelthaclaftndnsid cisruidhdsitize |/ ehip26i and the
which the electronic circuit_ 3 is not forned. Methods

fyripeemhdhentirst adhesias Lavenydein Whighthe@lrrtronic
Rivguifey f ?ahti@%%deéhhﬁﬁ%ﬁ?ﬁg%ah?%é&a@ ks ive
g?gge Bhgg foE 8hug§oa%§iyf§anyﬂg aéﬁé Ffﬁgegurface

coa avure COa

eealiRs reiéé&@' Wﬁﬁger%ﬁth@%fé sx{ﬂﬂl@rcﬂat €he second

screen coater, yer ar coater an I SS coater.
adhesive layer 5 can be attached 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
cbater, 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.



AS shown in FIG 10, when the I C tag of another
enbodi nent of the present invention is peeled off
after the ICtag is attached to the article 12, the
ICtag is peeled off in theggsanme state as shown in
FI G 4, except that the bypass Iine 8 does not exist.
AS the result, the electronic circuit 3 is cut. 24
Exanpl es The present invention will be explained by
exanpl es nore concretely in the next paragraph. In
%ﬁﬁhkh%?’ the present invention was not restricted at
hese exanples (Exanple 1) A rel ease agent

| .
. :?/ggtgrge g e?ft apeﬁég gle%a&l ﬁ%r&ebny E?énﬂ%es more
(:m\étr@ﬁel?nﬂhecm nfeEk% ﬁ@kéaﬂﬁpﬂl' nem BdWi¥NEAO! Fhaf d.ﬂe'%%nt
, dth o unappl i ed portion of nm area cover

dintvlentwent vapeaoitdsesandcsuar @unam by @nesdt ekdfiples.
circunference of the electronic circuit of about 75

fExempille dfy area surrounded by an outside

circunference of the electronic circuit, and space

| engt h redepieayeiel anar diwas épemed byambltiaoat s ide.cone

of the substrate sheet | of 1 ,..on one surface of

58?9&%% REPBBHIhRP&ERaPE @%lpdﬁ&@t#& i# 8K - 8f (heoging
| ength of 50 mm and thickness of 50 /tm) in an

ARGARt OFo ther RPLAGYEY 1Bt B ckheBezeid0o6545/ Lmwifth of

SRR A0 o Lo L o

ernmd melting a

ANQuBRRHed By an bliPsi dter@glfecﬁﬁf;@]f“%‘fcé 23 Soent %I%t':h))nlc

was applied on "the surface ayer
¢ipodither abbatr78 perckeet Jf R4l SYHF6us9ed ¥y b outside

amount to formthe dried thickness

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
4#m and then drying and curing at 130 °C for I 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 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 5(err)mto lam nate the first adhesive |ayer 2.
Further, on the surface of the first adhesive |ayer

2, an electrolytic copper foil having thickness of 35:
/I mwas heated and pressed J$y heat seal roll of 100
(err)C. Next, on the surface of the electrolytic
copper foil, etching resist ink was printed in

i %rg%sldrﬁn Lo Spdel e S5 bR 28001 P amaadralso
f i h

oy S TR BB AR, SRERSE e
clfln% 4 :h%dﬂﬁii’lﬁém ?{hpt{fe g: rﬁglqml{%% @%%eena%fflr}‘(# %atrgethod

in FIG?2 printe copper

elsChindadateat ¢, Mid.p.a solution of ferric chlori de to
renove the portion other than the ring circuit line 4

and t frhelptiiarsed éDecBro ANEi d B8Pper tB8 18}NeNEhi 8§l Stecated

ink was renoved with an aqueous al kali solution'to

fudrtin 2 Ise leltd obr of ifercii cotl toSidwawd neenidve bypaest ibnnether
8 as shown in FIG 2. Wth respect to size of the
Bfgasshe|ring Camutlﬁel:am@ltiean@ dfe bliypasanyéne 8.t Aed then,
bypass |i.ne 8 havi ng shape | acking a |ong side of

FOF RECEANG: regdfln @nlé Was remgvadovithnap agperws gilkali

A Rndok ERaberT shel R eEtEpRicet it i hid BAvapg the bypass
-gqﬂblgtggaggghé §ﬂ9%§e s side Iength of 7 nn1and t he
eq

angl'e 0 of he bypass |ine 8 having a

shapewsef;h%éé:ﬁ@ctp% Eﬁ&gf ﬁfthessggagﬂﬁégaas god the angle

sem di aneter of 3 mm an e ang egree.

B brstahyBatd PRYI N3N qRfe! 8Gfd gﬁgﬁ a]ugﬂgée lacking

bottom side of perinetér of trapezoid

boloom side béngehimetedOofmyetipprgldoia®m Shgheh |@NGE hum,
"of 3 mm. height of 5 nm

width of 7 mm and the angle 0 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 O 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 lacking a upper bottom
side of perimeter of trapezoid has lower bottom side length:‘
-0f 10 mm, upper bottom side length of 3 mm, height of 5 mm
and the angle 6 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



and the angle O of 145 degree. 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 ultxgviol et curable ink was
printed to the space between themin |ine shape by
screen printing nethod. And then, ultraviolet |ight
was irradiated to .cure the ultraviolet curable ink.

NSFETr agespayetc Jp%@tlém%er(oai/%%h@%r thll@ll@ Qff Andierbigider
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21 84k %En Qlflet o egf lﬂftﬂie c‘aEehth.ﬁ'é td2YHa! lffttraviolet

curable 1n rie orm the junper circul

Nextabi Winke lamp A gqf %n@erat thBe %ﬁiéget:r edecReEl i on
of an IC Chlp 6 (produced by PHI , trade nane

of "1 NERKDE" winté Moy elad \ﬂot’rﬁledTBQ theC818cbrd@s portion
connected to the both ends of the circuit through an

i oI € opilp &copodt ¢edby PHIL IPSranducedady nSHNG £ # I /CODE” )
CHEM CAL CO., LTD. , trade nane of "FP2322D') by
M§¢ﬁgatﬁélﬁlWBr@hlﬁhBoﬁﬁlﬁ@lne6h®@S cpnneeted her tHendioth
a relegse liner 11 having the second adhesive |ayer 5

RS SpP P%&W%fplmw% a&‘cP?F-?etEPE§§u?%ndUCtl"e film

Apagabeks & SO SRR ST ey Braac it 8g whiuaen)
gg ngnbe ﬁ@s%llkdgﬁagoggﬁaﬁgg B¥ifghease-treating al

ace-of one si ne paper haV|ng

thi ckogsgnObr A/t AhMit %Ilbs%en ge' 1 RblsighPhé Adcond
kni fe coater, and drylng to formthe secon esive

hayes i5ehBy &g st € prepared P9 15)*@1&@ a@ﬁc@?&@@fpﬁ&s sure
the second adhesive layer 5 int rel ease I'iner
hansnglvheadheamﬁeadpesdueedabprLBNTmcammRPORATION, trade
name of “PA~-T1"”) on therelease-treated surface of the release
liner obtained by release-treating all surface of one side
of a glassine paper having thickness of 704m 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.



of the surface formng 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

| ayer 2, the electronic cirguit 3 and the IC chip 6

to prepare the IC tag. The obtained 1C tag was tested

by non-contact transmtting and receiving test. As
ult,.the transmtting and coul d be

h .
condub e LTIk A9P- P atadh LalFas: f4pe (Fedfoline 1C tag
I i 11 | he, | C t l.ed off dt
B B ot T 5 G Byrened T dinp ey fene
Alds8h g‘ialﬁgq r&ee PO d Ghdd RhiePe b?ag% Uds E)reg al&fs from
pol ypropyl ene resin platée By providi e PEG 'ng E?E
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end of Ctag to 5 mminside wth a CTutter

Tine ther 5£00ndokdhbei e Exdy ey &N Uichg? hCe¥E8hetha ddy of

the rel ease agent layer 7 was left on'the

pdley gCopubebe 5 ewn nindiatee withe apontier koifer Thampdieion

rel ease agent |ayer 7 was peeled off fromthe

P&l FBeopdeehtonesi alptuite 3 cyoered wiith the release agent

Eol eth%Iene terepht hal ate sheet of the substrate )
REEE A Wagc ko dPRS POt erplegl eng resia rlaks v Bhegortion

S cut. was tgfted by

B hedniths Shdmeee n eeﬁﬁﬁtdaﬁe%rgﬁtvf%@ Pl efLcfton the
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result, 30 IC tags were cut. (Exanple 2) (
the peepangq thet BeesefBn Bt HLECQSt dPSFad ARk . iThe peeled

Exanpl e 1 except that the planar projection 9 and the
f€leagevas tested by non-contact transmitting and receiving
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 release
agent layer 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
section of 45° , width of unapplied portion of 3 mm, area
coveredwithtrianglesinthebothendsofthecircuitsection
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



agent layer 7 were fornmed as shown in FIG 3. The shape
of the release agent |ayer 7 has angle of the oblique
line in regular triangle arranged at the both ends of
the circuit section of 450 3gw dth of unapplied
portion of 3 mm area covered with triangles in the
both ends of the circuit section and rhonboid in the

center section of the circyit section and surrounded
ﬁf%ﬁ?%ﬂﬁ%ﬁ(ﬁg'é?%6ﬁﬁﬁé98nEérspméﬁéeépécpﬁoﬁbe eépEEgppic

. . hi.p 6, 0f 70 f 28
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RCLLRBiGe SEMGE tsub%r{(}aﬁ:%:%g]gle%ngtgf be .e@hghgh%r)]% and

of triangle and the outs the substradtée shee

@fizk MY t-ﬁléetbﬁg){ﬂgg afde 8 Zfegéhéh§aﬁ¥p§§g¥ﬁ%ﬂ%§ Bdmple

[
the sane as i n Exanpl e . The size e planar

[Ar.ojthet isdze9oifs theCplah&rhpybigct dbanet e #fcZrdd wifing

thi ckness of 35 mm The bonding line 10 has |ength of

o.ismeherwiodt B ofn 6nd thiakdeshi cEn@Ssmof TRS déadihe line
obtained I1C tag was tested by non-contact

L0ahasi dengghard Peletmi ngidebktof A8. 1 hemrasdlthickress of

transmtting and receiving could be conducted

S6r rert | The et pirad i &b otas | tRF tash tbyna reemiictadd
%%%%ghgtta%s. dAs t he tesu%t, 30_1C hags were cut.

ERenrmiseiP9Thad Ropaaviag rebar 88 Ehet RESShhe HePhod

ki ' xcept, that the bypass_|

§aHSnitHiAy b FeBMBVEnd EHEER pb haiGeRiLesEretlly.

ext enfigd ld196ld ¥nd %uﬁ:ggpﬁie{(%ée‘t% tvas! é&?dﬁlctéacpgotﬁ? IC tags.

pl anar projection 9 an ease agent ayer
Aer ehboreed18s sbown tagEl @eré. cdhe shape of the

rel ease agent layer 7 has angle of the oblique Iine
(Bxpmpdagdn of

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



450 , width of unapplied portion of 3 mm area covered
wth two pentagon and surrounded by an outside
circunference of the electronic circuit 3 of about 60
percents of area surrounded 3y an outside
circunference of the electronic circuit, and space

| ength between the end of pentagon and the outside of
the substrate sheet 1 of 1nm The size of the planar

BrojeRt i TR oktainedkh wagivas eterﬁatﬁdwdomirmfet%v&nt@fctz
. havi .si de | h 2
T2 Ra] By Bl R Rt P b SheGr PR Ponghs of
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transm tting and receiving could be conducte

asr thet psullke poelitngagBdwewkt cig.t est was conduct ed

to 30 ICtags. As the result, 30 I1C tags were cut.
(Examplle 4)) A rel ease agent |ayer 7 was formed by
applying a silicone resin release agent in the shape

as i nliiredeageiagenic agey favasm ormad by afpliegbl isplkicone
ling in trapezoid of 450 , width of unapplied portion
SESINERLLAT2E8DE ARUt e Shapmoas iaddsaited imEdG. 8 (having
surtounded by an, outside circunference of the )
@Pgtc"ferS i thecpplipneciinggodh prapezeddtefotd>arearidth of

SHARPHRLADEY. At B 3 i SIS WILENCRiPh LS wranazoids

ronic clfcuit, and Space len

g;ldaélﬁﬂ?&ﬁicfécﬁﬁﬁi érh%u@%tiﬁ'eg?i%%ﬁlﬁ)}gfgﬂ%&@ Wt e SNRA/rchic

nmm, on one surf ace ene -

terephthet abeutfid petcbavisngt Wrdahs @f rd@a &by 8ABTEside
of 50 mm and thickness of 50 /tm) in an anount to

coraunferencedof hikk nebascofoRi®5e irdui oncthrichespatie/ilkghgth
and curing at 130 OC for 1 minutes. Next,

between the end of trapezoid and the outside of the substrate
sheet 1 of 1 mm) » onone surface of polyethylene teréphthalate
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
- um and then drying and 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 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



pol yester type therno nelting adhesive (produced by
TOYO BOSEKI CO., LTD., trade nane C, BAYRON 30SS ), )
was applied on the surface of the rel ease agent |ayer
7 and the substrate sheet Ly gravure coater in
amount to formthe dried thickness of 3/imto

| am nate the first adhesive |ayer 2. Further on the
? rface of the flr% adhesi ve | ayer an electrolytlc

pP8y §R7FC Fddiengtiin owhard Lin S10ER GRS HenTBabRA Lso

SEFPREPLMAEToaEERe b o el peCllp foncccea
R Sk B LT, eolehol O Ll o,

el iBnairaaed linhnerw. dth of 0. 15 mmand also in the
pl anar projection 9 and the bonding |ine 10 connected

t o t hehepstintesicleddirdyitid aepdY F6& 1 eRR-d¥dHEddi reated
met hod, as indicated in FIG 8. The printed

pliddta sbglun:aonoqtﬁaﬁerfmc lchlaa ietectd rgrbreatietd povicibnather
solution of ferric chloride to renove the portion

&PREr thehaing kdncudg dineui theéiplanathenoljecdrion 9 and the
roj.ection 9 _and the. bonding line 10. And then, the
E’Peﬂnlﬁg }eg 40 -i3nd fhenrebbe éﬂichmanaﬁl%*a deduyag nenqved

electronjc circ havi ng the
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.5 mm width of 0.1 mm an ess o

eadﬁr at oieoDdusivihg €Neéme&feDSt 1 N Gthd it Hndd¥ of 35
el ectronic circuit 3 (antenna) and the end of nost

oot sThe bofdihg kimctiromas dienhettht o, 0ah mh} rvai/dlﬂh &df 0.1
curabl e i nk was

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 particle of 5 #m, binder
of polyester resin) was printed in line shape (having length
of 10 mm) on the surface of the cured line of the ultraviolet
curable ink, and dried to form the jumper circuit.

Next, a wire bgmp was formed at the electrode portion
: pf anICchip 6 (produced by PHILIPS CO., trade name of “I/CODE")
with a gold wire. The IC chip 6 was connected to the both

ends of the circuit through an anisotropic conductive film



printed to the space between themin |ine shape by

screen printing nethod. And then, ultraviolet |ight

was irradiated to cure the ultraviolet curable ink.

Next, a silver paste (average particle dianmeter of

silver particle of 5 Un binder of polyester resin)

was printed in |line shape (having length of 10 mm on
e surf the cured line_of the u]traviole
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CHEM CAL |, LTD., trade nanme Of 322D") by  usl ng
tohreskhire-sking 186 veidihgEio o r §3ud E@ b TNYITERAERPEGRATION,
rel ease liner 11 having the second adhesive |ayer 5
wareder eppe et BPAappl yiow the nelghse-tpeseissdiiserrface of the
sensi tive adhesive (produced by LINTEC CORPORATI ON,
reag@sfakdngr obpainey by rateastebseatimgitall sswffawe of
of the release liner obtained by release-treating al
oner addepf pydassdacopapeyl having Pupumessyiofg70 4m with
%hickgess of.7§//n1mﬁth lﬁjLiCEne resin b% usi ng rol
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the surface formng the electronic circuit nd the

F€leabeplonef 1heaabuing e sthend &dhbgivéewﬁérﬁ to all
adhesive layer 5 was covered on the first adhesive

péythe 2sut fmce| fotwiony checielewitirodiandirbait C3 cimd tthe IC
to prepare the |IC tag.

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.

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 providing 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



The obtained IC tag was tested by non-contact

transmtting and receiving test. As the result, the

transmtting and receiving could be conducted

correctly. The all surface-tyeated release liner 11 in

the ICtag was peeled off, and the I1C tag was

attached to a pol ypropylene resin plate. After 24
was _peel ed off from

hours, the ICta m the

é%ﬁQ%FEﬁVﬁ@W@ FESILR plate byIptderdraght RRecpeiyaghykene
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ReisgpreRyleng teg eupkahg tegehheaswhB tBSuilt, the
pol yet hyl ene terephthal ate sheet of the substrate

shestsml ttAogoadidngeteiviihg pealldnpe hbe ebadtetsdc

circuit 3 was cut. The peeled IC tag was tested by

non- cBhe @ kimgnand uitig nanties eorisviondudiesd topkRICnags .

and cutting_test). As the result, the transmtting

&fd thec &efihg - c40l dChEadst WesRdGEted. The peel ing and

&g:tti ng tgit was conducted to 10 ICtags. As the
&aMP1e18’1 C tags were cut. (Exanple 5) The IC tag
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area surrounded by an outside circunference of the
ehdcuomundad byid omisd deoe hedunfe 8Emyd 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
1C 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



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

square having side length of 2 nmand thickness of 35

mm The obtained |C tag was tested by non-cont act

transmtting and receiving stest. As the result, the

transmtting and receiving could be conducted

correctly. The peeling and cutting test was conducted
in the sane nethod as described in

t 10 IC t
E?Pa %OEFggge@ﬂé? YRGWRE tested by pegscRetact iransmitting
le.6) The ICt dijnth t hod
oD TecB i pl Bl LAY 1AS REERTLSTEhE HAGnSRlRLfRe S
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The obtained IC tag was tested by non-contac

inatheiddnegetddd 48GRISEIIIEIh EXSMpIE T eaul thelh&ult,

transmtting and receiving could be ‘conducted

d6r i€cthys Theepeakting and cutting test was conducted

to 10 ICtags in the sane nethod as described in
Exanple 1. As the result, 10 IC tags were cut.

ngnparatLve Exanple 1) The I1C tag was prepared in the
SRBPARERROUCaBXaEBLRI béd in Exanple | except that the

bypass, | ine . 8 was not forngd.  The obtained |IC tag was
Lot clnBy o BRICHRT RACRALSTL 1t FRA ¢ ANE et Bed; 35 (Fcr Lbed
Lgs ﬁé l,t, ,the transmtti an receivi

cou?ﬁa 1%2ﬁ6%§%%H:§ F&ég eygy?ﬁgspgg?Fn %ﬁﬁiQﬂﬁtﬁgk?ed'
TﬁétoM@§i§QQQH9H%§;%%Flgeggfgaﬂi néﬂLéqﬁ%é%ﬁn%fHﬂéM¥£ting
as described In anple 1. the resu

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
the management tagof articles such as goods, storage articles

and loadings.



6 1C tags anong 10 I C tags coul d be peel ed w t hout
breaking of the electronic circuit. The IC tags
peel ed wi t hout breaking of the electronic circuit
were tested by non-contact jyransmitting and receiving
test. As the result, the transmtting and receiving
coul d be conducted correctly. The IC tag of the
present invention can be utilized as the nanagenent
tag of articles such as g&8d#dMSstorage articles and
| oadings. 34 CLAIM5S 1. An IC tag which has a
structure conprising a first adhesive |ayer |am nated
n a r f_a.substrate a | ecteronic ..
gFrCU| %%ﬁ%gfnﬁﬁé%g @%Fc%i?%Pﬁﬁéuﬁgv?ﬂgpgls%9ga%sflr5t
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ypass line at the connection between t ypass Tine
andelbbershhieuiditdiee ashidih frRnge i Rfuitthe iG¢ld Hdding a
line at the connection is 10 degree or greater, and
bpphEschime cdmettichgth¢ arddle ebentd Wy ah tadgenwhdE£hhe
are fornmed on a surface of the first adhesive |ayer,
hypagenidinghati vee| cgrnettidmaiedredmortiooerpass tlhime and
electronic circuit and the IC chip, and a release
thentireytt Faewadhhel Yangenheohedet pércuit line at the
correspondi.n bo a circuit section consisting of the |
SPBREFDATE 161 AR UIFIRRI O A SRS ahi BRAR [15cak b CQnnges 1ng

| ot bet ween_ .t he subst.rate sheet and the firgst

£81 600 Moo Ee LR R Y 8RRl oh K issinpe of
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position in the circuit section 1In IC e r el ease
BgENEOVEYBg | tthd WIRGrohiclkq rbGitagnastabat@Behiy, and a
claiml or claim2, wherein

release agent layer formed partly at the position
corresponding to a circuit section consisting of the

electroniccircuit and the ICchip 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 1ine 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



a planar projection is extended to the bypass line. 4.

An | C tag which has a structure conprising a first
adhesive layer lam nated on a surface of a substrate
sheet, an electronic circuists having a pl anar

projection extended and an IC chip connecting to the
electronic circuit which 35 are forned on a surface

of tE st adhesive | ayer, a second adhesive |ayer
Ia§f‘ﬁ %PB f°6+acfo%ﬁqquOtfh@l@fééﬁ?coﬂ%eﬂmlﬁatyerana gefond

% ch| rel.ease
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has a struct Ure Cco rsing | rst esli ve

|@Ehe|@.@dlﬂ§&ﬂ1@&1&c%_lﬂtf 868 te QCS@Hﬂ) raie 1908f%kd aBfthe
electronic circuit having a planar projection extended

dmdt ez ab€ lediipecnnhecs ilbgt t ot ¢ b eelteghdatie férEeUidhesive
which are forned on a surface of the first adhesive
Rayer- a second adhesive |ayer |anminated for covering
the electronic circuit and the I1C chip, and a rel ease
agent layer formed partly at the position

orr to bo h_end portions of a circuit
ectuepdﬂ chgn Lt hage eFEEPFBHFE EPF‘EEEnlﬁlHﬁdat férst
en, the

LGhE f%g the inte acer

aiER e PPt AR Hrrdiddtie ! pigfe fpget,
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one of bypass line 1s forne a&st ep 6ﬁ(n1|?1t endce
ahfcHht ICSE€RipOBohRe¥Pif thern &l caseAget ¢ A@lid Svhich
formed. 7. The IC tag as clainmed in anyone of clains 4
toe6omtat einna 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 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)?



the planar projection has an area cal cul ated accordi ng
to the following formula. S>(2W2 36 (In the

formula, Sis an area of the planar projection, and W
~is aline width of the circujg line adjoining to the

pl anar projection.) 8 The ICtag as clained in

anyone of clains 1 to 7, wherein the rel ease agent

|l ayer is formed to cover the range of 20

t{d9opBecEermobla and ate A @reeunldchd plamagupspdection, and

%hrcunference of the circuit section through the
W r §% aabhesiWAdhgE the girepat | idnegdieiniapried thg planar

f clalns 1to 8 wherein arelease liner is
2ﬁ%ﬁ%%tﬁ' surface of the second adhesive |ayer.

8. The IC tag as claimed in anyone of claims 1 to 7, wherein
the release agent layer is formed to cover the range of 20
to90percents of anarea surrounded by anocutsidecircumference

of the c¢ircuit 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.



