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RESONANT TAG AND METHOD FOR DEACTI VATI NG RESONANT FREQUENCY CHAQACTERISTICS

THEREOF BACKGROUND .OF THE I NVENTION 1. Field
The present invention relates to a resonant tag equi pped w't
f fequency circuit which resonates with radi o wave transmt
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shi ng the pa&mant, the resonant tag attached tg
detector, also relates to ~processes for producing

resonant tag and for fabricating a circuit-like metallic foil
sheet for a resonant tag and the like.

2. Description of Prior Art

As is well known, resonant tag is a tag equipped with a
resonant circuit which resonates with a radio wave
transmitted at a particular £frequency. Thus, when the
resonant tag is brought into an area in which the radic wave
of the particular frequency is transmitted, the resonant tag
readily reacts to operate a buzzer or an alert lamp of a
detector. Thus, to avoid shoplifting, the resonant tags are
attached to goods and the like in department stores, discount
stores, renta.i shops for video tapes, compact disk (CD) shops,
etc. When the payment is settled at the cashier, the
resonant tag is removed from the goods or the resonant circuit
of the resonant tag is destroyed. However, 1f a shop's item
is passed through a gate equipped with a particular detector

without finishing the payment, the resonant tag attached to



27 the itemactivates a buzzer, a lanp, etc., to give off an alert

si‘gnal . Basically, a resonant tag is conposed of a plastic film (as
a dielectric), having a spiral (or a coil-shaped) circuit (hereinafter
referred to as a "coil circuit") on at heast one side of the film and a
circuit for use as an electrode plate ©f a capacitor or another coi
circuit which functions also as a capacitor on the other side of the film
| f necessar §he titen cagfiivatesad i butzen.natedagw.a slitoet 0 giveseofifatami al
such as a paper. A typical resonant tag is illustrated in Fig. 6.

Ref erring t®8le¥rf.si@nad .resonant tag 21 conprises a plastic film 22 which
functions as a dielectric, a coil circuit 23 provided with a netallic
foil, and a net #3FiCaldyr & (afopans tpgr is; compesed: Af 2| Blasbie fhlmte.
The coil ircuit, . 23  conprises a capacitor electrode plate_section 23A
on one end %?ﬁeﬁegf"eiﬁﬁtﬁ“g)'r &ﬁ"t"nﬁeramﬁ?&lmgeéf’%ﬁ P 5 5hRReddt FiFcely

t her eof . The nmetal |ic_foi ircuit ,24..for_ the,, capacjtor el ectrode
plate also &B r?’f%ae%ear craeggglk org%I 82t PodS°pt aF&TC4LE) o7 22 gﬁa% “¥hd
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corresponding to the coll circuit he circuit termna

and 24B, WBECh aEfpadi®oFBGbDYaitid teiiNdei il aatidh | EbiRCfond " S50
connected wth each other to forma resonant circuit by destroyilng ihe
layer of thgsphachpbcitdindr tiké Ngter st ofl th@aps1®UCNI RS necessary,
the resonant tag is laminated on a sheet of a base material
such as a paéer. -
A typical resonant tag is _zitllustrated. in Fig. 6.
Referring to Fig. 6, a resonant té?{g:omprises a plastic film
22 which functions as a' dielectric, a coil circuit -23
p_rovided with a metallic foil, and a metallic foil circuit 24
for a capacitor electrode plate. The c¢oil circuit 23
comprises a capacitor electrode plate section 23A on c;ne end
thereof and a circuit terminal section 23B on the other ‘end
thereof. The metallic foil circuit 24 for the capacitor
electrode plate :also comprises a capacitor electrode plate
section 24A on one end thereof and a circuit terminal séction
24B on the other end thereof corresponding to the coil circuit
23. The circuit terminal sections 23B and 24B, which are
formed by sandwitching the pfastic film 22, are connected

with each other to form a resonant circuit by destroying the

layer of the plastic film 22 using a mechanical means such as



3 . pressing. A conplete resonant tag is obtained in this nmanner. In
addition to a resonant tag above, there is also proposed a resonant tag
havi ng no capacitor el ectrode section forned on the end portion of

the coil circuit. In the proposedystructure, coil circuits are
formed on both sides of a plastic filmin correspondence with each other
to wutilize the circuit itself as the capacitor el ectrode plate. A

resonant ci PERF$ing. cdhreredett zesaneingt ageif obbmiriedddat fhie manrmey] a
capaci tance (capaC|ty of capaC|tor) C. The capacitance Cis fornmed by
provi ding a netaf®i @dHbionycke £ sesepanti rtagt ahovenot bhereesiof aiso
plastic (resin) filmas dlelectrlc and the resistance R is provided by
the netal | PEOPRFEd cﬁn§FF?ﬁ"l"|"§1 taqchayingino capagitor teleghingde mectdennant
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the netallic foil ‘on the plastic film are patterned Circuit

by first printd ngesbhént pcgdet £t Migedehadddd) Bgi g %SQLGQMS@ rReS|§ﬁant
I nk .and t hen
inductance L, and a capacitance (capacity of capac:.tor) C.
The capacitance C is formed by providing a metallic foil such
as a coi]_. circuit. on both sides of a plastic (resin) film as
a dielectric, and the resistance R is provided by the
metallic foil constituting -the circuit. Thus, to obtain a
resonant tag with a predetermined resonant frequency, the
constitution of the materials should be determined as to
enable a circuit with_ strict accuracy in dimensio-n and
tolerance.

In the l'ight of ' the aforementioned circumstances, the
coil circuits have been formed conventionally by using, as
the base material, a plastic film (a dielectric) laminated on
either or both sides thereof a metallic foil such as an
aluminum foil. In the same manner as that for fabricating a
printed circuit board, the metallic foil on the plastic film

are patterned into the circuit by first printing the

predetermined pattern using an etching-resistant ink and then



etching the printed nmetallic foil using a chem cal such as an - acidic or an
al kal i ne sol ution. O herwi se, the coil circuits are forned by neans of
phot or esi st et chi ng. However, the etching process using a chem cal

not only consunes time in dissolving tpe netallic foil, but also has

probl ens yet to solve concerning the post treatnent of the waste etching
sol ution. Concerning the plastic filns for the dielectric,
extruded fieltepipg pokyerhpredemetal ki fidilde ysdng Fecthanicgl supbhensi enal | y.
Because extruded plastic filns are wunder various constraints

attri but ed 2cddifie Ofr Au@Lkgtipeoseiutiany| cCtherwiag. dthe aidi t¢iemisach as
the slit wdth _of the nolding die and the extrusion pressure applied to
the resin, arfj FREMGH By IWegftm%mésénﬁt‘F’bV&'ance in thickness can be
obtained. Mdre gpecifically, th | astic filnms obtained to present by

ext rusi on nol diﬂg"%‘feer'prﬁhgeﬁ&f’g&g?nptrﬁﬁfsﬁ f35ine o) Shrmicak ( 3Ph OBLE¥kness
cannot be obtained, ,..e.,. th 1,S,: Limtati I ower-limt__under
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a sem nol t gRgebabecidd se1weishlic foil, or adhering the extruded film
with a metallic -foil using an adhesive. At any rate, both methods

tCﬁ_nnEt yield stebhdesrhingani tRée @UEBELIS|I NFiamgi €l £k 1 i ¢nbayafidlectpiEOr m
EERESS extruded films of polyethylene and the .‘L_ike have been used
conventionally. Because extruded plastic £films are under
various constraints attributed to the production process
subject to wvarious .conditions sﬁch as the slit width of the
molding die and the extrusion pressure applied to 'the résin,

films with 1limited thickness and tolerance in thickness can -
‘be obtained. More specifically, the plastic films obtained to
present by extrusioxlx molding are problematic in that a £ilm
below a certain thickneé'_s cannot be obtained, i.e., there is
limitation in 1lower-limit wunder molding, and that the
tolerance in thickness cannot be reduced beybnd a certain
limit. A plastic film thus obtained is laminated with a
mgtallic foil by either thermal pressing the extruded £film
while it is in a semimolten state with a metallic foil, or
adhering the extruded film with a metallic foil using an
adhesive. At any rate, both methods cannot yield stably a

laminate comprising a dielectric layer of uniform thickness.



Furthernore, because of the inherently strong-covering power of the nolded
plastic film the connection between the <circuits on the surface and the
back of the plastic film cannot be readily forned, or the resonant circuit
once established cannot be easily destgoyed, i.e., deactivation of

resonant frequency characteristics is hard. These are other problens in
usi ng the conventional extruded plastic filns. Prior art processes for
fabri cati ngFyrthdmere,r chedauskoasfistipe Opakerehtlpi sfyrond aovéiixkg Npbwest i C
foil into a predetermned circuit pattern and adhering the resulting
circuit toofa theibsmokled plaghic pibmessthe hoprnmctions batweesuitldl e
for resonant tags and the |ike because a flexible board cannot be obtained
from a thi cFiFRiNS | enf othe Aurfacresdnd fehe paski caf i fje Plastdgi bfilm
circuit proposes die stangi n%, whi ch comprises adhering a netallic foil
to a substF3RRPt ke Seadit¥g IBEPed+ hefT nethg | ikesongpt chrguif once

predeterm ned cgircuit pattern and .peeljng off the netallic _foil fromthe
unnecessar yeﬁ)"cﬁf% q GRRBGE, Pey rﬁafig?ocd&sgrf’geddi dafvanfagebiration of ¢
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and that the  pee ency s greatly inpaire tion
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Prior art processes for fabricating printed circuit
boards propose stamping out a thick metallic foil into a
predetermined circuit pattern and adhering the resulting
circuit to a substrate. This process, however, 1is not
suitable for resonant tags and the 1like because a £lexible
board cannot be obtained £from a thick metallic foil. A
process for fabricating a flexible circuit proposes die
stamping, which comprises adhering a metallic foil to a
sﬁbstrate and stamping out the metallic foil into a
predetermined circuit pattern, and peeling off the metallic
fgil from the unnecessary portions. However, this process is
disadvantageous in that it excludes the use of a metallic
foil not strong enough for the peeling off, and that the

peeling efficiency is greatly impaired if unnecessary portion

is discontinuous.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to



OYercoﬁe the aforenentioned problenms in prior art, and to provide, by
a sinple fabrication process, a resonant tag having a stable resonant

frequency characteristics. Anot her object of the present invention is
tQ provide, wth high efficiency a wi thout utilizing an etching
process, a r esonant t ag having a stable resonant frequency
characteristics and a circuit-like nmetallic foil for use in circuit boards

of vari ous dvgpesmel thectaforeméitidndceproibsmiser In epLior i Rrshi CAnd ol i NQ
circuit simlar to that used in resonant tag is used.

BRI EF DESCRIre¥ian, OFb¥HE DRAMPAES fabricaitdon Iprecess.cxpl odesommrtspeagi ve
view of a resonant tag according to an enbodi nent of the present

i nvent i on; havingFpgstable cegsenanp| fxkanepoyspbarackenishicst a resonant tag

according to anot her enbodi nent of the present invention; Fig. 3is
an expl oded per 3petheye obieqt orfa thes oPEsfient agn‘a%%!m NS t §0a ERAViiEeot her
enbodi nent of the presen I nvention; a perspective
view of Pesd'ﬁ‘eﬁﬂ ?é{f ciepcy; 4iong td"‘&l’?&g ot%é'ruélirﬁgdl ﬁ'ént efching

present i nvent ion, i ch an .l e%t ri cakl ¥ conduct | v infilmis

partial ly PEPEFFaed 8 thEe?%%a”rFfu d 9. 5%is 8] o sgonant
pel’SpeCtlvefr\éhgg/ng{, acﬁféa%@@&stics and a circuit-like metallic foi}.

for use in circuit boards of various types of electric
appliances, heaters, etc., in which a wiriag circuit similar

to that used in resonant tag is used.

BRIEF DESCRIPTION OF THE 'DRAWINGS

Fig. 1 4is an exploded perspective view of a resonant
-tag according to an embodiment of_‘ the present inventibn;

Fig. 2 is an exploded perspective view of a resonant
tag according to another embodiment of the present invention;

Fig. 3 is an exploded perspective view of a resonant
tag according to a still other embodiment of the present
invention;

Fig. 4 1is a perspective view of a resonant tag
according to a yet other embodiment of the present invention,
in which an electrically conductive_ resin film is partially
provided to the resin film;

Fig. 5 1is an exploded perspective view of a resonant

tag according to an embodiment of the present invention, in



tag according to an enbodi nent of the present invention, in

7" which a plurality of coil-like nmetallic foils are | am nat ed; Fig.
6 is an expl oded perspective view of a prior art resonant tag; Fi gs.
7A to 7G are a schematically drawn di agyam showi ng the cross section views
of the step sequential nenbers obtained during the fabrication of a
resonant tag, which is provided as an explanatory neans for a process
accordi ng twhich @&micdiaddty of adid-pikeometdlhienttodhs are lgmigpatedis a
perspective view of a fabrication apparatus for use in a process according
to an ermbodi mentFig. t fie 18prafsefikp} t pe¥spectiveriyiew gof| @ prior art
perspective view of a part of +the fabrication apparatus illustrated
in Fig. 8, SB¥MaRF &A97application of the apparatus; Figs. 10A to

|OG are a schenaticall awn di agram, showi ng the ¢ross section views
of the step seq e‘tﬁ%‘aﬁa‘\ r%nbg({ 2T dvFord céﬁngglrﬁﬂﬁt SFFoRBRnsheging

Flo i1 | sche portnd MR, TRRSR CTRE, Ot e o bR cRepigee o

Fig. 11 is a spective view of "ano a I on ppar
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i nvention; Is a perspective Vview o0 _ ot her
fabricati onpgppafed Uss f ah ex@1hHafoly ORESSs 286" @ NOrddesd &bdddaidgh o

enbodi ment of the present invention;
an embodiment of the present invention;

Fig. 8 is a perspective view of a f_abrication apparatus
for use in a process according to an embodiment of the
present invention;

Fig. 9 is a perspective view of a part of the
fabrication apparatus illustrated in Fig. 8, showing an
application of the apparatus: |

Figs. 10A to 110G are a schematically drawn diagram
showing the <cross section views of the step seqﬁential
memi:ers; provided as an explanatory means for a process

' according to another embodiment of the present invention: -

Fig. 11 is a perspective view of another fabrication
apparatus for wuse in a process according to another
embodiment of the present invention;

Fig. 12 .is a perspective view of a still other
fabrication apparatus for use in a process according to a
still other embodiment of the present invention:;

Fig. 13 is a side view showing a cutting die roll of the



Fig:r 13 is a side view showing a cutting die roll of the

8 apparatus illustrated in Fig. 12; Fig. 14 is a side view show ng a
heating roll of the apparatus illustrated in Fig. 12; Fig. 15 is a
si de vi ew showi ng a heat setting roll of gthe apparatus illustrated in Fig.
12; and Fig. 16 is an expl oded perspective view of a resonant tag
accordi ng toappycatwd hiarlustiradedeit Falg.t B2; present invention. Fig. 17
shows a case that a rel ease paper is peeled off froman adhesi on adhesive
coated on a resontig.tad bizsea side +Hewy didwing\saarhestdmgl erdlilatofl the
non-coated portion on a face of a resonant tag base on which an adhesion
adhesi ve i s apparaktis illustrgtqulrsmm 3a; exarrpl e that an adhesi on

adhesive is coated in shape of lattice. Fig. 20 is a ferspect ive
view of the exanpfidof 1ii| gs x “*B Side Figw showing |5'I &eat efiebting sebbdPlent
of the invention. Al LED DESCRI PTI ON OF THE | NVENTI ON As

a result of ‘é??e?'%?%té’ﬁdillﬁl‘%?ﬁ% §Puﬁ§/9 thes pﬁ‘@sent i nventor has found

coat i ng. process G931 1F 99 GAPAoRES RFRETERtY Ao oty GRECBRHE 89 doc
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based on the abovgdingy ngﬁo‘m&hc&&@béﬁa@ a release paper is peeled off
from an adhesion adhesive coated on a resonant tag base.

Fig. 18 shows an example that a non-coated portion on a
face of a resonant tag base on .which an adhesion adhesive is
coated. | |

Fig. 19 shows an example that an adhesion adhesive is

coated in a shape of lattice.

Fig. 20 is a perspective view of the example of Fig. 18.
Fig. 21 is a plan view of an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

As a result of extensive and intensive study, the pfesent
inventor has found that a dielectric layer of a desired
thickness can be obtained by a coating process utilzing a
liquid resin instead of the conventional molded resin £film,
and by adhering a metallic foil circuit using said coated
resin (£film) as the adhesive. The present invetion has been
accomplished based on the above £indings which enable a

resonant tag having excellent resonant frequency



r €sonant tag havi ng excel | ent r esonant frequency
9 characteristics. Accordingly, a resonant tag according to the
present invention is characterized in that a ci rcuit-like (coil-like)
metallic foil is adhered to either sidegor both sides of a dielectric

resin filmformed by a coating process. The dielectric

for wuse in the present invention nay be fornmed |like a coil
shape as that of the coil-like netallic foil, or it may be a resin film
out er

peri phery of the coil-like netallic foil. More specifically, for
exanpl e, a resi mesexdinglvay de resonaptl ftagt aggovdiéngi ko ofthehepresedt i C
into a
coil-like &megntion s hFRaraahesized dai Ithéﬁaﬁed:ﬁfwlﬁ‘flﬁ-?‘m K&l hgl ike)
sanme shape as tﬁgt‘g_ % t he_coil - Ll kg netallic foil can be  fabricated.

havi ng appr charadteinistihessane area and shape defined by the
foil, and then stanping out the resin-coated netallic foil

Ot herwi se, PqEP 1133 adhek

resin film

in the sane
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the rel ease paper is peeled off. Furthernore, a

of the coil-like metallic foil, or it may be a resin film

having approximatelf the same area and shape defined by the

outer periphery of the coil-like metallic foil.

More specifically, for example, a resin coating may be

formed first on one side of the metallic foil,

and then

stamping out the resin-coated metallic foil into a coil-like
shape. In this manner, a coil-shaped resin film having the
same shape as that of the coil-like metallic foil can be
fabricated. Otherwise, the resonant tag can be fabricated by
a process which comprises preparing a resin film by applyiné a
liquid resin to the surface of a release paper and the like to
form a resin film; adhering a coil-like metallic foil to the
surface of the resulting resin film; peeling off the release
paper from the resin film; and adhering the <coil-like
metallic foil at the back side to the resin film on the side
from which the release paper is peeled ofEf. Furthermore, a
resin film can be formed by applying a liquid resin to the

surface of a release paper on which a coil-liike metallic foil



resin filmcan be formed by applying a liquid resin to the surface of a

rel ease paper on which a coil-like netallic foi

10 i s superposed, and further adhering a coil-like netallic foil on the
resin film The liquid resin for1 e in the present invention in
itself is of liquid, i.e., may be a solvent-free liquid resin such as an

epoxy resin, or a resin solution which is dissolved in a solvent. Any
resin suitable for use_ in a_coating process and having excellent

di el ectri cifr FYEPEPREERanapR furhher SpAReRing, | yColleritikendietaddde fofpy

I nst ance, goléolefin. ﬁreferably, the resin filmthus obtained functions
as an adh8% tReireaiihdd ﬁ‘g a netallic foil to the resin film
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resin film The resin film-can be forned on el ther of ?ﬁé S|ges of

the coil-khkge asehil &b6xyHédin Olor G reR@hNsofhfiton WHEIEGs aidebeoNeE! |
two or nore coil-like netallic foils having a resin filmon at |east

one side theaesblveanyt. beAnyupssiposadtabhel farlhesedindt ; esudt imigh@roceéss such
a case, the netallic foils in each of the |ayers are connected by a proper
means to oBndi nhavirg deek¢idandsodiedettoigcrenonsriiast ecant i be. used. The

resin filmfor use in the present invention can be
Specifically mentioned are, for instance, polyolefin.

Preferably, the resin film thus obtained. .functions as an
adhesive in adhering a metallic foil to the resin film.
Accordingly, more preferred is a resin of having thermal
adhesion properties. A filler and the like which improves or
increases the dielectric properties of the resulting film can
be incorporated into the resin film.

The resin film -can be formed on either of .the sides of
the coil-like metallic foil or on both sides thereof.
Moreover, two or more coil-like metallic foills having a resin
film on at least one side thereof may be superposed and
adhered to each other. In such a case, the metallic foils in
each of the laygrs are conngcted by a proper means to obtain
the desired resonant frequency characteristics.

The resin film for use in the present invention can be
formed by applying the 1liquid resin over the entire surface
by wusing roll coating, or by applying to predetermined

portions to provide a coated pattern by means of gravure



formed by applying the liquid resin over the entire surface by using rol
coating, or by applying to predetermned portions to provide a coated
pattern by means of gravure printing, silk screen

printing, etc. O herwi se, colorgq printing process nay be enpl oyed
to apply a liquid resin containing a conductive filler such as a netallic
powder and the Ilike to a part of the netallic foil <circuit.

The resulting resin filmmy be used for connecting the coil-like

metal |ic forinpirgi desibn b3c¥earhe BUITtd®g. angtche badkthsrwigeel ecoiloe
resin filmto formthe desired resonant circuit. Furthernore, the resin
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Furthermore, the resin film containing the electrically

conductive filler may be utilized to. facilitate the
destruction of the resonant circuit.

Finally, a desired resonant tag can be fabricated by

adhering a support or a decorative sheet such as a paper, a

plastic £ilm, or a plastic sheet by an ordinary method to at
least one surface of the base for the resonant tag obtained
by adhering coil-like metallic foils to the both sides of the
resin film to provide a resonant circuit according to the
process described in the fofegoing.

For instance, a resonant tag can bé obtained by adl’;ering
a papér or a .plastic film to one side of the base for the
resonant tag obtained above; applying an adhesive to the other
side of the base; and further adhering a release paper to the
upper side of the base having thereon the adhesive. The
resulting resonant tag comprises a release paper so that the
resonant tag can be directly adhered to dgoods by simply

peeling off the release paper.



upper side of the base having thereon the adhesive. The resulting
resonant tag conprises a rel ease paper so that the resonant tag can be
directly adhered to goods by sinply peeling off the rel ease paper.

12 In case of conventional regsonant tags using a

non- adhesive film such as a polyethylene film as the dielectric,
the support has to be attached to the dielectric using an adhesion
adhesi ve. HohBvercase he ofy esepayrntipagl acresenant toteas presinm a

i nvention can be inplenented using an ordinary adhesive, because it uses
a resin fiPPRaeAkeRIveyj ofilR,j8uch asTha pnodyethylent di f§lvo ARe SPBsent

I nvention faQr fgbrica%%ng acircuit-like nmetallic foil sheet such as a
resonant tS3etECERET actBEi FEAPPTE t P3® 1P heeltiachifnde thefislechgis

carrier sheet _such asaghggper or..a.plastic P | m adheged thereto, a
as

metal lic f8FF™9asthe _%%té??ﬁffvéand_ hﬂfveft _Qﬁnw??ﬁﬂ?anforﬁPﬂgz
ot i 0] SAreoPasdd °A8! SUE NBllecdild Cthdadd i POl OBR | thridfellELE! sGakol |

of said | amna sing a stanping die; sposT ng ace O

such as aafl asadiddey AEnddiiid, ! 2ARRASAY Liddsnes SLEE T e U BALNAL
havi ng thereon the netallic foil; and transferring the Circurt-11ke
netallic faikibettie. surface of the support by heating said circuit-Iike
patterned portion fromthe carrier sheet side of said lam nate or fromthe

support side. The |prédeEsyr ERDITAAAGO! € NIthe ! PLeddrmdSeNinveneeBhi OBort he

fabricating a circuit-like metallic £foil sheet such as ‘a
resonant tag is characterized in that it uses a laminate
comprising a carrier sheét such as a paper or a plastic film
adhered thereto a metallic foil as the base material, and
that it comprises forming, with notch, a predetermined
circuit-like pattern in the metallic foil of said laminate
using a stamping die; disposing the surface of a support such
as a plastic £ilm and the like opposed to the side of said
laminate having thereon the metallic foil; and transferring
the circuit~like metallic foil to the surface of the suppo;t
by "heating said circuit-like patterned portion £from the
carrier sheet side of said laminate or from the support side.

In the process according to the present invention, the
carrier sheet is adhered t¢ the metallic foil using an easily
removable adhesive so that the metallic foil can be readily
peeled off from the carrier sheet upon transferring the

stamped metallic foil to the surface of the support. In



carrier sheet is adhered to the nmetallic foil using an easily renovable
adhesive so that the netallic foil can be readily peeled off fromthe
carrier sheet upon transferring the stanped netallic foil to the surface

of. t he support. In 13 13 parti cul ar,
t he use of an adhesive the adhesion force of which decr eases when heated
Is preferred, because the stanped-out portion alone is transferred to the

support by hBAFFHGRLEN. the, 1sq Qf,fn dhgsive ctbar pghesiome fargeadife which of

the type ahove,_ the adhesion fqrce of the heated portion can be | oner ed
as conpar ed ? gcfﬁ%?e%f wheR iRk ed‘%oPFFGﬁE’feq'hepﬁg?/“sefé&‘F"I i fEAmPRg -ene

paLern L aNBLebySl WIBaled LIPS co IR SUBOLLL . noCELLI CarY

preferred adhesives sati sfyi emand

sensitive ad L Ve, (s Si ivel | [ curin ent t hat
accel erates gg?lé nglél&%on e%’? ?ﬁé@g*{rayadézé%&e\ggl é%hgsulsvaeol 89 ﬁ%‘e ab¥®e i on

to the adhgsd i A ’
0 the adngsovs, abaus dabeddbRS! YEr&hMRAS! LhaNsnORRES YbrtiBRCSSUEC b ng

sensitive adhesive and conprising dispers ereln

resin such asowdr&Poxy E6fpdred b PHMANBHErnd ESiHbateANGRLRESLON of
t he adhesi ve conpositions of this type decreases Jbgh ﬁ%atingéaugﬂgﬁg%%e

setting of thaciyisiting Gther pateernditeany e £ OHFOSthd OBeaRa8CbdItidA to
adhesive and containing further therein an oil and fat or a wax can be
used. The othe ssupbrott.or the wax bl ended with the adhesive precipitates
on the adhesion is separated out on the adhesive
Particularly preferred adhesives satisfying the demand
above include & pressure sensitive adl;esive (or adhesion
adhesive) into which a curing agent that accelerates curing
upon heating is added. Also wusable in addition to the
adhesive above are adhesive compositions based on a pressure
sensitive adhesive . and comprising dispersed therein a
thermosetting resin such as an epoxy resin or a polyamide
resin. The adhesion power of the adhesive compositi.ons of
this type decreases upon heating due to the setting of the
resin. Otherwise, adhesive compositions based on an adhesive
and containing further therein an oil and fat or a wax can be
used. The oil and fat or the wax blended with the adhesive
precipitates on the adhesion is separated out on the adhesive
face upon heating to suppress the adhesion force of the
adhesive.

In general, a thermal adhesive resin film is provided to

the surface of the metal foil of the laminate composed of a



face upon heating to suppress the adhesion force of the adhesive. In
general, a thermal adhesive resin filmis provided to the surface of the
metal foil of the I|aninate conposed of a

14 carrier sheet and a netallic foil1§p that the stanped netallic foi
can be transferred to the support in the |later process steps by thus
providing the adhesive to the surface thereof. However, this step can be

omtted in ea§e1értmmla@w@s‘w&n&emfmil lgm Rhat Ehé ”bﬁéhﬁ&é&?%-é‘t%&‘ig
with a thermal adhesive resin is used for the support itself

carrier sheebiit @ale BéseerandEerit@aPt@Sepe sEYFS¥Y Ofn thAUIIAtek€ process
sufficiently thick so that it may not be sinultaneously st anped

out when sthgs Bt abhisC proviiding ithe Fahepede @UL thHeNtgurfacePr@@eksEn ned
circuit-like pattern by stanping. It should be of a proper thickness,
however, sHowévat, this netep| ten bei bmiatedr ¢d chber @ ccheamad RE@hesheeak
in case the rolled lamnate is unrolled for the continuous processing
thereof. Usepir Hdlmhercarr fétmsisusfaceedated awittuf &i dhemmhy takdhekiesd
strong paper such as fine paper (slick aper) or parchnent paper, and a
plastic fil ReSiRhiaesed foryebtyFunreTti Erfepbl ypropylene film or a
polyester film _ Arong them is preferred fromthe viewoint of, for
exanpl e, heat tr%f&gr’ﬁ’r%eﬁ&egg FBorPholSefnd® t EBS s PEpSent davpation

handli ng, aggogﬂ?t'be sufficiently thick so that it may not be
simultaneously stamped out when the metallic foil is
stamped out into a predetermined circuit-like pattern by
stamping. It should be of a proper thickness, however, so
that the metallic foil adhered thereto would not break in
case the rolled laminate is unrolled <for the continuous
processing thereof. Usable as the carrier sheets include a
sufficiently thick and strong paper such as fine paper (slick
paper) or parchment paper, and a plastic film such as a
polyethylene £film, polypropylene f£film, or a polyester film.
Among them, paper is preferred from the viewpoint of, for
example, heat transfer properties upon hot ;mage transfer,
ease in handling, and cost.

The metallic foil for use in the present invention is not
particularly 1limited, and usable are, for example, a copper
foil, ah aluminum foil, or a stainless steel foil. Moreover,
a thin soft aluminum foil, a €foil conventionally believed

unsuitable for this type of application, <can be |used



The netallic foil for use in the present invention is not particularly
ltmted, and usable are, for exanple, a copper foil, an alumnumfoil,
a_stainless steel foil. Moreover, a thin soft alumnumfoil, a foi
conventionally believed unsuitable fqrg this type of application

be used

15 advantageously in the

present invention. Metallic foils from several mcrons ([err] m to

several hundaedntagedmnsly [ &4 r thel) peedentbanvendibn. t havgttaaldet folyenieren.

or

can

More specifically, however, a foil from3 to 150 [err] min thickness is
preferred. sewecabe mifcraksni(num)f oitics, sevierad fhuodre@ twdcGOnger(] min can
t hi ckness are preferred. St anpi ng techni ques conventionally known in

the art of beanaédctinrthg Pageert ainvengdoncanMpeer sndcifically,z dowkoer,
formng, with notch, the predetermned circuit-like pattern in the

netal | ic foPl £8ibne frPme3 tRalf0cut Bi 4y HRidkness is pHeferasfinat dnofasde
netallic foil which is §ta
st anpi ng i s°fr HERERMRGEPH

into the circuit-like pattern by

ﬂged out
t hEPB e i 181ty e8sivng dohdtriskpessasreg a

heat i ng protrgsion patterned into approximately the same shape as that of

t he stanpedPbf

1 th f t i t t he | ) i 1 |

g e T kSl R deEA fofn RGE . HovelliTon S heiokhl th 2 LRE A3 F |
d the 11k : are I's "D t om the

metal lic %h,éuﬁgmq]%og}i}as&& el r&ﬁlst Like pa tr%raalagi”g#]ﬂﬂ&ean Ehe

support by t rmal "a

esion, and the unnecessary por
forming, with notch, the predetermined circuit-iike pattern in

the metallic foil alone, i.e., half-cutting method.

The laminate of the metallic foil which is stamped out
into the circuit-like pattern by stamping is +transferred to
the support first' by using a hot mold having a heating
protrusion patterned into approximately the same shape as
that of the stamped-out circuit-like pattern, or by heating
and applying pressure to the surface of the carrier sheet of
the laminate using a heat sealer and the like. Then, when'the
laminate is peeled off from the support, the metallic foil
étaﬁped out into a circuit-like pattern remaining on the
support by the thermal adhesion, and the unnecessary portion
is removed together with the laminate. Once the circuit-like
metallic foil is transferred to the support, the adhesion of
the metallic foil to the support is preferably assured, for
example, by further heating and applying pressure to the

entire structure if necessary. In case the support is heated

% %tui t-1i ke pattern, or by heating and applying pressure



is renoved together with the | aminate. Once the circuit-like netallic
foil is transferred to the support, the adhesion of the netallic foil to
the support is preferably assured, for exanple, by further heating and
applying pressure to the entire structyge i f necessary. In case the
support is heated 16 after the
netallic foil is transferred, the heating pattern need not be of the sane

width as thaktet tihe shewdad OUtoileidl ltirankébtre@Ndtnkt HEWtiRG ddtitern
exanpl e, narrower than that of the netallic foil. In the heating

step for traes@emotngbé hefcitloali bahe KvidfRt add | €hé i loft othdie stdfpéd t outhe
heat may be applied fromthe support, side if a thin sheet such as a paper
or a plastiwetallici Foided and.t hétsuwrbe, forhecewample, t herkewer mknahe
applied fromboth sides of the carrier sheet and the support. In

f abri cati ngthatee®riha meigibdctfrilpr ocess according to the present
invention, a dielectric plastic filmor a dielectric resin filmis used as
the support.  THe (gh,ecuggatupq kE&tRBt of95 c trapsfesringmndher retrqwiteddke of
the sides of the  dielectric support using the above process to forma
Circuit  or PEERLKARI TR <&t (§76n BRPBGEN Lhectent Bk B8RRI (E7opnFae

manner, a resonant ciLLcuit, i abl i shed t o, provide _the base
T8 g sherE

f th
resonant tagoPPort - FRdgads ¥ Hg SiSRP 13R a2 ORESEuFor B, %éafgg‘i’n

n case o

coating is piepangd D¥eal Qs CHAUPLERpAPP! Vi NGt RIsSLC! OLMl "8dat may be
applied from both sides of the carrier sheet and the support.

In fabricating a resonant tag by the process according
to the px_'esent inventioh, a dielectric plastic film or a
dielectric resin film is used as the support. The circuit-
like metallic foil is transferred to each of the sides of the
dielectric support using the above process to form a circuit
or a capacitor section on both sides of the support. In this
manner, a resonant circui;t is established to provide the base
for the resonant tag.

In case of using & resin film as the support, a resin
coatiing is prepared by, for example, applying a predetermined
liquid resin to a release paper. The resin £film on the
release paper is then used as the suppert to transfer thereon
the circuit-like metallic foil. The release paper is peeled
off thereafter and another circuit-like metallic £oil can
thus be transferred thereafter to the face of the metallic

foil applied resin film in which the peeling-off is done,



I'i qui d resi

I's then used as the support to transfer thereon

n to a release paper. The resin filmon the release paper

foil. The rel ease paper is peeled off thereafter and anot her
circuit-like netallic foil can thus transferred thereafter to the face
of the metallic foil applied resin filmin which the peeling-off is done,

17 i.e.,

the peel ed-off face, to obtain a base for the resonant tag.

the circuit-like nmetallic

The resins {a, usth@iSpédbedliofife Hace; Moadbtailn |an wdsd hfor dtré eebsbRakesSi N
filminclude those conventionally used in this field. Specifically

mentioned aksgfilns or resin paints such as polyethyl ene, polypropyl ene,

pol ystyrene, polyester, etc. Furthernore, heat-resistant products can be
usi Mpeheresingsiforanser esi thesdérlastpit yphasteid ofilmheors ut@or t .

fabricated
Preferably,

a hole or a cutting is provided previously to the support,

i .e., the disleatrie presin cfiinminclude theseccenventionaliliyl npsed connect

the netal li
support or

c foil circuits fornmed on the surface and the back of the
*E‘b‘s f%’tﬁliq't at¥peqifdcayly pEREIORRA ATe { FElng ROnERRLin chrintis

by

applying curr in case need. The hole or the_cuttin rovi ded at
a position T4F h8 s@%ﬂﬁ ?’Wﬁﬁ?‘% t REL¥BTIPYIERG0i POLBREYFRA %surP‘a ¥ester,

super posed
necessary
adjusting t
Mor eover,

Ak e abreBarpers ” hett Aakd sARC e PROSUEER BECCOM | ERPEILaRPe
*?34%0§EEEQQe§§sth%IQQS££§3gguﬂaagrpbgglﬁ}géléy} Eﬁep£8¥£é¥¥j

Preferably, a hole or a cutting is .prov1ded previously
to the support, i.e., the dielectric plastic film or the
dielectric resin £ilm, t; connect the metallic foil circuits
formed on the surface and the back of the support or to
facilitate the destruction of the resonant circuit by
applying current in case of need. fhe hole or the cutting is
provided at a position in the support where the metallig foil
on the surface is superposed on the metallic foil on the
back. The electric energy necessary for deactivating the
resonant state can be controlled by adjusting the position at
which the hole or the cutting is provided. Moreover, the hole
or the cutting can be used for connecting the circuits
provided on the upper and the lower sides of a multi-layered
printed circuit board.

In fabricating a resonant tag, there is no particular.

limitation for the thermal adhesive resin to be applied to the

surface of the metallic foil. Accordingly, any type of



or the cutting can be used for connecting the circuits provided on the
upper and the |ower sides of a nmul ti-layered printed circuit board.

In fabricating a resonant tag, there is no particular limtation for the
thermal adhesive resin to be applied tqgthe surface of the netallic
foil. Accordingly, any type of 18

resin suitable for coating and having excellent dielectric

characteriswiessn s@idpleastopolapalténgn,andcahavbeg gllent didlectric
addition, a filler and the Iike which inproves or increases the dielectric
properties charpeteeiitiGsg fSUGH cA§ beolyptefidratean | heo used. resi fnfilm
I f desired. Furthernore, if necessar a dielectric plastic filmmy be
|aminated @ARAtEAR. s@r rEiddest vk tha a}i/’F?: it l’r“‘PH@V?%mPﬁat’é‘cr&ﬁae? he
dielectric BI astdllc coat ed a_. thernmal

adhesi ve reé Fﬁe?ﬁﬁcc %’pefﬁée‘ﬁe f'b‘?? ﬁest‘??etl“lgamfr"ré{“e F§nst9ﬁped

out together,_w I c Sl t |t be tryansf to_the
support . ncﬁrﬂ°§%esée) §§Eb tfthﬁ n}es%lcegg{ acé“ronri‘é? ngre 0 lﬁ Fg‘g’éﬁt
i nvention, e th r gsonatsLad f I C d L Ng
t he | am nat %g egéﬁgiaa\%ryng tgheggon a rlr%t ?f?&’?‘e sftalg?r‘peggg @l/ntlc%“?}ﬁ‘g%é
circuit-1ikgnpat tRENshPEACAldNHEN AR a1 PEESEYLE i%tﬂ%'tlé:':&'déﬁe %HEP%{:

The thernmal adhesive resin applled to the surface of the metallic foi
serve as thaiesepppid . presidli nglin oy | 58 Nakestrde désPased wixsuch a

thermal adhesive resin. In this case, thg metal foil in the
laminate is stamped out together with the plastic film so
that it may be transferred to the support.

Otherwise, in the process according to the present
invention, the base for the resonant tag can be fabricated by
subjecting the laminates each having thereon a metal foil
stamped out into the circuit-like pattern to héating under
pressure without using a support. The thermal adhesive resin
applied to the surface of the metallic foils serve as the
support. Accordingly, the laminates are disposed in such a
manner that the side having thereon the metallic foil may
face each other, and heat is applied from the side of the
carrier sheets. Similar to the case described above, a
dielectric resin is used as the resin of the thermal adhesive
resin £film. 1t is_ also possible to provide the thermal.
adhesive z;esin to the metallic foil of the first laminate

alone while applying no resin film to the metallic foil in



manner that the side having thereon the netallic foil may face each other,

and heat is applied fromthe side of the carrier sheets. SSmlar to
the case described above, a dielectric resinis used as the resin of
the thermal adhesive resin film l4g is also possible to provide
the thermal adhesive resin to the nmetallic foil of the first |am nate
al one while applying no resin filmto the netallic foil in

19 the semend secomdt Bamidatiel.herrmfthertogePhE simplBBIthadhEE| ¥8hed A7 N
filmcan be applied to the netallic foil of the first Iamnate while

appl yi ng a diesliactfilm resmnbéi lapplbed heo thkalretallfioi Ifoiaf off hthe SEOA

| am nat e. The resulting two lamnates are then joined to provide a
base for thdamdsgfant whidg adreiving ey atGgliecliyic resimhefimse €oOr dHee
resonant tag thus obtained by adhering coil-like netallic foils as the
resonant ci MafRLLIEE tﬂ%‘boﬂfy the 1 fecondf iaminatsi-n i The caesbdtingi shed
into a desired.  product. A desjred resonant tag or a resonant |abel can be
i npl enent ed W"&gﬁﬁﬁi AFea YEPniigiErAg tRe AFOVige @ Rassr 9% cthesheesonamth as
a paper, a Qggstic filn%aortadsge t to at |east one side of the resulting
base for the3Pe88ndft R 2 P°®hr instance, a paper or a plastic film

may be adhered o] i of ..t he base for__the, ,resonant. tag using an
1'I'Re Base q’:%r he .res%na,ﬁgsif\?g f!:éx %%@Fﬁ aydeatﬂ'ﬁflng

adhesi ve, while applylng an adhesion a S

attachi ng t heselesRe RLEASE: PAPE 1S paé LRSONARLALAD HELESE ! ¥o2RBLT GaRLE to

goods by peeling off the rel ease paper
surfaces of the resin film can be finished into a desired

product. A desired resonant tag or a resonant label can bé
implemented by adhering é reinforcing member or a decorative
sheet such as a paper, a plastic film, or a sheet to at least
one side of the resulting base for the resonant tag.

For instance, a paper or a plastic film may be adhered
to one side of the base for the resonant tag using an
adhesive, while applying an adhesion adhesive to the other
side and attaching thereto a release paper. A resonant .tag
directly applicable to goods by peeling off the release paper
can be obtained in this manner.

Thus, because a coating process of a 1liquid resin is
employed for fabricating a dielectric film is employed, the
present invention provides a resonant tag comprising a
dielectric film far superior to the conventional plastic
films fabricated by extrusion molding concerning tolerance

in film <thickness. Furthermore, by using the resin £ilm



can be obtained in this nmanner. Thus, because a coating process of a
ltquid resin is enployed for fabricating a dielectric filmis enployed,
the present invention provides a resonant tag conprising a
dielectric filmfar superior to the co yentional plastic films fabricated
by extrusion nol ding concerning tolerance in film thickness.
Furthernore, by wusing the resin film

20 directlayrastap aghes v@hdsivef | #abUaiueRubBibhi GkNanickhetHCof the
dielectric layer in conventional resonant tags attributed to the plastic
fil mbeing adereeticrisi ngyan ddhaeinventaondr: relsonantt adgs atfriBavéed. tod

w der selection for aresinis allowd, and a filler and the |Iike
for inprovithg phestitielfddmribeidonr adheredt ivsimd tane dbeside | Bamanbhe
added in the resin at a desired concentration. It is also possible to

bl end two oelimivatedes of Mamgoveras alevided. s®lemtdiongl for aa ressivantist ag
i nproved in resonant frequency characteristics or a resonant tag having
the desiredattexedi|i#ydisamabitllen ajdnb| ethe  liksyy t$R57 nolwproviegopshat i on
of stanping out the metallic foil intgo a coil-like shape in the present

i nvention i 913+§%trjf%c?1‘?’f%ﬁt§drlsﬁéﬁﬁu?5 tthe regip f41n |‘§f”¥ oPereddeded ain
| east one g de of. the rre ngtt t he process Sgcordl ng
nate

|
to the presSRt FRVERt PoNS geﬁf}ﬂ’é goﬁ%?%g}‘ag‘xf)&% 8 P POSFAPLE LP

conpri si ng Blend two or more types of resins as desired. Accordingly, a
resonant tag improved in resonant frequgncy characteristics
or a resonant tag having the desired flexibility is made
available.

Furthermore, the operation of stamping out the metallic
foil into a coil-like shape in the present invention is also
facilitated, because the resin film is formed on at least one
side of the metallic foil. |

Moreover, the process according to the present invention
comprises using a laminate as a base material comprising a
carrier sheet having adhered theretn a metallic foil, so that
the metallic - foil alone can be stamped out into a desired
pattern, and that the stamped-out i:ortion can be
transferred to the support by heating and applying pressure
from the carrier sheet side or the support side. Comparing'
with the conventional process of die stamping, it can be seen
that the process according to the present invention allows a

desired circuit pattern to be formed even on a thin and soft



carrier sheet having adhered thereon a metallic foil, so that the nmetallic
foil alone can be stanped out into a desired pattern and t hat t he
st anped-out portion can be transferred to the support by heating and
applying pressure fromthe carrier shggt side or the support side.
Conmparing wth the conventional process of die stanping, it can be seen
that the process according to the present invention allows a desired

circuit patigetBitocbe fbeuoed ever Oorprdcelsn akdog@ihg to the present
21 metallic foil. The process according to the present

I nvention funveatione fwattHeasnoirhe énalds orthel commabionC oPatddidentric
conposed of large and small circles in addition to the continuous

coi |l -1i ke ppateenssgenapabed vsSedarget ndprsmall acirqliescesseaddition to
case of using a paper for the carrier sheet, a mark for aligning the
carrier shedhe wepthaupesnedil-like prttgrnhi genparaklyt heedretianl ithe boibdr
circuits can be forned easily on both the surface and the back of the
support in @TSUPEPPRSRAF- arrangenent. Thus, a resonant tag conprising a
capacitor consisting of a dielectric filminter posed between two facing

metal lic foil cifRuFfEec&t BEPGadt IEFReerI%n’E% carriey shagle £ |®fhate
t f f - ted th I dh
[T i o usedohe athgntes obhe PrEaE apachss e, %séam%ﬁg‘;‘np?ong%%i S
di el t h { f Thus,
oL kgt B RLLE P RSEAROE BebtdLlgiE B B
the surface and the back of the support in a superposed

arrangement. Thus, a. resonant tag comprising a capacitor
consisting of a dielectric film interposed between two facing
metallic foil circuits can be readily implemented.

In case a laminate comprising a metallic foil surface-
coated with a thermal adhesive resin film is used as the
dielectric 1layer in the present invention, the dielectric
layer is established by the coating of a liquid resin. Thus,
the resulting dielectric = film is far superior - to
the conventional plastic films fabricat':ed by. extrusion molding
concerning tolerance in f£ilm thickness. Accordingly, a

resonance tag improved in resonant frequency characteristics

and in flexibility is made available.

EXAMPLE 1
Fig. 1 shows an exploded perspective view of a resonant

tag according to an embodiment of the present invention, in



t*he conventional plastic filns fabricated by extrusion nolding concerning

tolerance in film thickness. Accordingly, a resonance tag
i nproved in resonant frequency characteristics and in flexibility is nade
avai |l abl e. EXAVPLE 1 Fig. 1 sha an expl oded perspective view of a

resonant tag according to an enbodi nent” of the present invention, in
22 which a resin film2 being provided as a dielectric layer is forned
in the saseickshmpresans filmt2 béimg pedwidedums fai HieBectsianimykrouis i nt o
a coil-like shape.  Referring to Fig. 1, the resin film2 is disposed far
apart fromformeqy ik nUdhe oFAMGa shapgwed®r that pehctincealuminumi doddsida i s
applied to the alum numfoil and stanped together with the al um num foi
3a. Accor d3rgPed & [A2&Pn o [qodt2like | FhaRf at eBe iR TFiRhet s F¥tcel . dfhet he
alumnum foil 3a tqQ provide,a nonglithic body. Referring to Fi%%ll, a
coi | -1i ke aFeffdrhifoid ) Jisrosghefposanath LA™ akhfi ALHPIRHR Zilanie-
adher ed toghe r esi ninfi I n;cztriicn such ?.n&an‘ﬂerrthat t.he coi ii,n d’i:recthi on
thereof is BPEYEFsed ®wi PR T Sect t3™the "0 i 1§ 8PPALEF ont® oftR® he
al um num f ai %g | 2oG9S9n tstgg;n (l‘l & 'rhixsvyl%d fﬁ)r #‘g.resi filjn 2

. (o) I t .
t he al um nuanji_“fmm f'm'Sa I'S supe_rposg% 0%1 ?%ee al ufnt nutme {C:IITIn%,POI&I’ an _
support 4 Aec%mfm%w?r £h@Pre@PR! leY 1m S YPPORAL JrARB0N, 1 48N Gild Cad el | NI
| am nate i s subjecied

of the aluminum foil 3a to provide a monolithic body.

Referring to Fig. 1, a coil-like aluminum foil 3b is
superposed on the aluminum foil 3a and adhered to the resin
film 2 in such a manner i:hat the coiling direction thereof is
reversed with respect +to0o the coiling direction of the
aluminum foil 3a_. In case a thermal resin is wused for the
resin film 2, the aluminum £foil 3a is superposed on the
aluminum foil 3b, or a support 4 is further optionally
superposed thereon, and the resulting laminate is subjected
to hot contact bonding. Specifically in the present exampie,

a resin £film 2 is also formed to the aluminum foil 3b in the
same manner as in aluminum foil 3a, and a support 4, e.g., a
paper or a plastic film, is laminated on the lower surface
thereof. A release paper 6 is adhered to the support 4 by
interposing an adhesion adhesive 5 therebetween. On the other
hand, a paper 8 is adhered to the upper surface of the

aluminum foil 3a using an adhesion adhesive or an adhesive 7

to obtain the desired resonant tag 1.



t*o hot contact bondi ng. Specifically in the present exanple, a resin
film2 is also fornmed to the alumnumfoil 3b in the same manner as in
alum numfoil 3a, and a support 4, e.g., a paper or a plastic film is
I"'ami nated on the lower surface thereohg A release paper 6 is adhered to
the support 4 by interposing an adhesion adhesive 5 therebetween. On the
other hand, a paper 8 is adhered to the upper surface of the alum num
foil 3a using arnedheaper aglhas verevidey adesiptotéctt Oopbttd Nnithe degs r ed
resonant -tag 1. 23 The paper 8
I's provi dedrésbrani edir@uito bheélfeddder.r esormgdordiingtst,t theer papeer . is
Accordingly, the paper is provided with a printing as a | abel

i ndi cati ng, pforidedstwirtde,a printidg asma labdilstindicadingor fan ddgeancs) ng
phr ase. Fig. 2 shows an expl oded perspective view of a resonant tag
accor di ng t® tmagehaarenhd i iahmibgtor heoprags @divertiehng cPhrasen which a resin
film2a is provided at the sane area as that of a shape defined by the
outer peripheryFé8-t He RS | 3keexpiqdadPrTsractiye vilew qtther EemgRaniyyti on
of the resonant tag _is the sane as that of a structure illustrated in Fig.

1. AccorditRfl yac‘f‘?ﬁéi"éﬁplté’naﬁ‘}%ﬁeir oeFPREIBERE RENTELs PISSEREsANVERELRR Y at ed
L0 L1 SRS Dol 0,1 1% 520 oA R BpdlELEL el AL pL e
O e ") gl o Deng R Yl ARReg e B8 bl
film aluminum foil 3a. The other constitution of the resonant tag
is the same as that of a structure illustrated in Fig. 1.
Accordingly, the explanation for the same members as those
illustrated in Fig. 1 is omitted by attaching the same
symbols thereto. In the present example, the resin film 2a is
shown as a planar £ilm. However, a 1liquid resin may be
applied to the entire surface of the coil-like aluminum foil
to form a film. Accordingly, a shape comprising a resin film
between the aluminum foil <¢oils can be implemented. More
specifically, a'a coil-like protrusion can bé formed on a flat
plarie. In this manner, the insulation of the aluminum foils
formed on both the surface and the back of the resin film can
be further assured.
Fig. 3 shows an exploded perspective view of a resonant
tag according to a still other embodiment of the present
invention, in which a coil-like resin film 2 is provided

together with a planar resin film 2a. In case a plastic £ilm



bétween the alunminumfoil coils can be inplenented. Mor e

specifically, a coil-like protrusion can be forned on a flat plane. In
this manner, the insulation of the alumnumfoils formed on both the
surface and the back of the resin fil maff;m be further assured. Fig. 3
shows an expl oded perspective view of esonant tag according to a still
ot her enbodi nent of the present invention, in which a coil-like resin film
2 is providgdjgt h hbkh ar, resi fiJ.m plastic
film is! 9EANEE WhLNsGoB0RERa  E5LIL S e snbll EBIF Fulhiiingr

a coil-liketpéugbruains | r3biRading 2 t PRoeida | bkeoh8Sidtdel | [ovj ded
on one side thereof is adhered first ?o t he pl astioc fil melusﬁggre{%hfg ¥esin

film2  Tasmeres r €sist f itom € copnabeid oraed RisiaRD! M Urashh 04§, Fesin
to the entire surface (inclusive of the surface of the support whi‘ch is
seen throughhehie eoitgsiol £hbmalzan earm bei |formda hewi agpNiA@Sian {iddie
t her eon. Fig. 4 shows a perspective view of a resonant tag according
to a yet ot¥esirentwdthenenbire hsupfasen(inaluaivieonf the MirdacaN of the
electrically conductive or a sem conductive resin film 2b mxed therein
an el ectri¥uRort dowdichi d& spapethmpugl cthe codd)abdnithempomtaim (foia
copper powder) is forned in the mdway of the resin film2 by neans of
col or printThdeviehen@otRRi% iffd™ dsthe¥99mm i s provided in the midway of the

al um num f oi | ciFr.cuit in this exanple, however, a conductive
ig. 4 shows a perspective view of a resonant tag

according to a yet other embodiment of the present invention,
in which an electrically conductive or a semiconductive resin
film 2b mixed therein an electrically conductive material
(e.g., an aluminum powder or a copper powder} is formed in
the midway of the resin film 2 by means of color printing.
The conductive resin film is provided in the midway of the
aluminum foil circuit in this example, however, a conductive
resin film can be provided linearly in the outermost portion
2c of the coil as a connection point to provide a current
path between the metallic foils Tlaminated on the surface and
the back of the resin film 2.

Fig. 5 1is an exploded perspective view of a resonant
tag according to an embodiment of the present invention, in
which a plurality of coil-like aluminum foils each having
thereon a resin film are laminated. More specifically in the
present example, three aluminum foils 3 are laminated. In

Fig. 5, a reference numeral 10 shows a position at which the



resin filmcan be provided linearly in the outernost portion 2c of the
coil as a connection point to provide a current path between the netallic
foils am nated on the surface and the back of the resin film 2. Fig.
5.is an expl oded perspective view of aggesonant tag according to an

enbodi nent of the present invention, in which a plurality of coil-Ilike
alum numfoils each having thereon a resin filmare | am nated. Mor e
speci fi cal lupper tarad heskowerxaihyliaum tfoide alrencommettdeds 3 aarfurther

lam nated. In Fig. 5 a reference nuneral 10 shows a position at which

t he compact resonant tag having?5 a upmprRdediedmihed| ovwmscalamti num
foils are connected.. A further conpact resonant tag having a

predet er mi wd@ractsHhRICS chErRCct &8i stimpdemensad hdY | nphesmendedrisy  &hus
joining a plurality of foils. EXAMPLE 2 Figs. 7Ato 7G are a
schemat i caPRprat bl of fRidH-showing the cross-sectional view of the step
sequential nenbers obtained during the fabrication process of a
resonant tag, which is provided as an explanatory neans for a process

accordi ng E%ﬁgbgzgodi ment of the present invention. In Fig. 7A a
netallic f urface-coated with a thernal dhesive resin fiImlOl IS

adhered to a caf-{g,%msﬂe%& 3)94353' a9 s%he%?féﬂfy ase :Teagfi‘lpxhséh‘é%ig

adhesi on adhesi ve provi 'am nate as e reso
tag. the cross-sectional view of the step sequential members

obtained during the fabrication process of a resonant
tag, which is provided as an explanatory means for a process
according to an embodimen't 0of the present invention. In Fig.
7A, a metallic foil 102 surface-coated with a thermal adhesive
resin film 101 is adhered to a carrier sheet 104 using a
pressure-sensitive adhesive or an adhesion adhesive 103 to
_provide a laminate as the base for the resonant tag.

Referring to Fig. 7B, the laminate 110 is subjected to
stamping to form a notch 109 to the metallic foil 102. The
resulting laminate 110 is thén supez%osed on a support (a
plaétic film) . 108 and the notched portion is heat-contacted
by using a mold 111 (Fig. 7C). Upon peeling off the laminate
110, the metallic foil 102 of the heated circuit pattern
alone is transferred to the support 1908 (Fig. 7D). After
thus providing a circuit~like metallic foil 102 on the
éurface of the support 108, the same operation is repeated to

the back thereof to establish a circuit-iike metallic foil



Réferring to Fig. 7B, the lamnate 110 is subjected to stanping to forma
notch 109 to the netallic foil 102. The resulting lamnate 110 is then
superposed on a support (a plastic film 108 and the notched portion is
heat -contacted by using a nold 111 (Figg 7C). Upon peeling off the

| am nate 110, the netallic foil 102 of ?he heated circuit pattern alone
Is transferred to the support 108 (Fig. 7D). After thus providing a
circuit-likeometed | bath osbrid2sont e Wippaee afost.he BURPOY JOG iddde Sane
operation is repeated to the back thereof to establish a circuit-11ike
netallic fddse for the resonant tag (Figs. 7E to 7G). 26 102 on both
surfaces of the support 108. Thus is obtained a base for the resonant
tag (Figs. 7E toF@) . 8 is appegrsmedtive porespesnf i @e fabeicaticn f aPpd Cathison
apparatus for use in the continuous operation of the process described

above. fomefuse i Yy the Frgntinuquy greratdons®PHups | pdodess htedarivedof a
roll is rewound and fed to a first cutting press 160 for stanping out the
metal lic foi¥°¥®-The netallic foil is stanped out together with a support

151 so that it rrgxfbe fransferred to the support 151 by using the first
heating press 16T S*7HE¥ rftidred | hi IpRiRats) Loty sHRPldgfpdnt thel fosm
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further SUbE@Shﬁgn§009£e§ﬁénﬂefﬁE%?E ﬁ%ﬁﬁ.by'%EérEhé%fﬂﬂéﬂfoil is stamped
out together with a support 151 so that it may be transferred
to the support 151 by using the first heating press 161. The
combined laminate 150 and the support 151 is separated at the
reverse roll 167. The-unnecessary laminate 152 is taken up,
while a support 15la having thereon the metallic foil circuit
is further subjected to pressing under heat by using a first
heat setting press 162.

The first cutting press 160 for use in stamping out the
metallic foil and the pbrtion for transferring the metailic
foil to the support 151 using the first heating press 161 are
illustrated in Fig. 9. Referring to Fig. 9, there is also
shown a perforating apparatus 190 for boring a hole
{reference can be made to Fig. 16) in the support 151 (in a
case that the support is a dielectric film) for use in
connecting the metallic foil circuit on the surface of the

dielectric film with that on the back of the film.

Turning to Fig. 8, the support 15la provided with a



hreat setting press 162. The first cutting press 160 for use in
stanping out the netallic foil and the portion for transferring the
nmetallic foil to the support 151 using the first heating press 161 are
iTlustrated in Fig. 9. Referring to Ehg. 9, there is also shown a
perforating apparatus 190 for borfAig a hole (reference can be made
to Fig. 16) in the support 151 (in a case that the support is a dielectric

film for ugetdiiconfent i RErchietMebdbti Cofdi |sudadd t tHerebe SYEl aggef
the dielectric filmwth that on the back of the film - Turning to
Fig. 8, thersugpssd Bplaher meviddewridlla 168. The back of the support

27 nmetallic foil circuit over one surface thereof is then reversed by
the reverselbbal is6&ombinedbask af 1ahinsteppbse whbih iis coswur@d fromd a

| am nate 150 which is rewound froma rolled |am nate 150 shown in the

ri ght hand splkedfl@pipat® 1¥hdshewn r imstber gdghtt haadnetidel iaf fid. i, t he
sanme manner as descri bed above using a second cutting press 163.

In this napR@r ist Herangfesred 1 Widht gyemptalldia hfehe Eani the esam® masngmssed
t hrough a second heating press 164 and a second heat setting Press 165 to
provi de a fPRaldesc3dbet BPPRavPRtPSh anetefand. FBRETLIRG r AFeSSoniide subd ace

and the back of the support 15la | f necessary, a printed paper_i

attached, ahPLHhBRPRTE: JHRBSFURPIRt Ahhig etoasiber itidhsthe hapinaty a’rﬁqnit ed
to the prodycl, thds GRIAMCY L2c3RE LA AR 1539200 & L8200 feat
setting press 165 to provide a £inal product 153 having a
metallic foil circuit on the surface and the back of
the support i51a.
If necessary, a printed paper is attached, an adhesion
adhesive is applied, or a release paper 'is laminated to the
product thus obtained to obtain a resonant tag or a resonant

label.

EXAMPLE 3

Figs., 10A to 10G are a schematically drawn flow diagram
showing the .cross section views of the step sequential
members obtained during the fabrication process of a
resonant tag, which is provided as an explanatory means for a
process according to another embodiment of +the present
invention. The process steps illustrated in Figs. 10A to 10D
are the same' as those described in Example 2 with reference

to Figs. 7A to 7D, A circuit-like metallic foil 102 is



| -abel . EXAMPLE 3 Figs. 10A to 10G are a schematically drawn fl ow

di agram showi ng the cross section views of the step sequential menbers
obtained during the fabrication process of a resonant tag, which is
ptovi ded as an expl anatory neans for aggprocess according to another
enbodi mrent of the present invention. The process steps illustrated in
Figs. 10A to 10D are the sane as those described in Exanple 2 with
reference to [PirgyideqAont gne73ide of ctheusuppikte h@Tal RPE af diaminage 119
28 provided on one side of the support 107, and a |ami nate 110 having
provi ded previ o#8NV§nghRRAIHIZdnePERVIqusly| | thegeasy ast BABRRLLG s £odper Wik ey
on the upper side of the nmetallic foil 102 provided on the support 107.

The entire stru&tamrping %ﬁeﬁ“"%’iﬂﬁ%ﬁ’téﬂ‘ the yppay fdeyfferthe gretaddie fodl
form another <circuit- metallic foil 102 surface of the

he
previ ously est aBP?s%EVH‘?‘guﬁ"E s SHRReIE 187+ oi irhgoﬁn;‘ re “sﬁ?pﬂ&r {then

107 of the base for r esonant Ia el thus_.obtained is oat e
pressure Ssensi tsflgéeg‘é%‘ﬁes:%ve 128 on"BHfsi \?é:fsfﬁgefo(r:t useg Ph ad %Rar

the resonant 'éggl:mé”ﬂ %@@aﬁ‘i&ap?’ol&% 162 atér?ChFHe h??.aéé”féfe th
a

covered on the esl on- adhesi ve coate abel to final ta| resonan
| abel . previously established circuit-like metallic foil 102.

The support 107 of the base for a resonant label thus
obtained is coated with a pressure sensitive adhesive
(adhesion adhesive) 106 for use in adhering the resonant
label, and a release paper 105 is attached to the surface
covered on the adhesion-adhesive coated label +to finally
obtain a resonant label.

Fig.ll is a perspective view of a fabrication apéaratus
for use in the continuous operation of the process deacribed
above.

Similar to the process described in Example 2 with
reference to Fig. 8, a laminate 150 supplied in the form of
a roll is rewound and fed to a £irst cutting press 160 for
stamping out the metallic foil. The metallic foil is stamped
out together with a support 151 so that it may be transferred
to the support 151 by using the first heating press 161. The
combined laminate 150 and support 151 are separated at the
reverse roll 167. The unnecessary laminate 152 is taken up,

while the "support 15la having thereon the metallic foil



Fiig.11 is a perspective view of a fabrication apparatus for use in the
conti nuous operation of the process described above. Simlar to the
process described in Exanple 2 with reference to Fig. 8, a |lamnate 150
supplied in the formof aroll is re d and fed to a first cutting press
160 for stanping out the netallic foil- The metallic foil is stanped

out together with a support 151 so that it nay be transferred to the
support 151 @irquditngishetyather hauliecgegr ebs Paessifbe umimrbi hedtimyi byt e
150 and support 151 are separated at the reverse roll 167. The
unnecessary Y8dfighat e £158¢t| hepiy setping winess t M2 supthe pideedmvbfig the

thereon the netallic foil 29 circuit
is further RA5SERted X5 MBLEssilfy ultP¥EvREat | §dEE§renysi fgom f ithet hedth

setting press . 162. The_process of the resent exanple 1is, however,
different RESESPRE: i PRS- Bofer RTE TRAGALICAIAY. \Hie supeerti dAfny.

the suppor a hayi tal.lic.foil circuit on one face thereof

is fed 'Ito (F; th't%v;&%e)? es?égg%{{:gf&qﬁbgfﬁﬁufév%?s%'beb ‘f%etr}fe(ﬁ*fléﬁ. fedThe
ort 1513peS ASSE ; | .and . nat r nd,fro t roll ed

isglronpnate 12:6;"3 pl acegm:ﬁ w%%%&ce%ge lg?&éﬂoﬁ?gev@’gpgg?atr%?‘ l‘ﬁé | affat e

150 has t,heﬂs%PBoi}tStlgﬂ&ediémB@ééMed feitn pww’&&%’ga t S%QEJ?#‘RSEOS‘S

that in Exanple 2 using a second cutting press e resu
structure cempri fiolged themSHREO' t18dlapibd Neod anif@t edpfald S PASSERL

through a second heating press 164 and the second heat setting press
apparatus. The laminate 150 has thereon. a stamped metallic
foil provided in the same manner as that in Example 2 using a
second cutting press 163. The resulting structure comprising
the support 15la and the laminate 150 is passed through a
second heating press 164 and the second heat sei:ting press
165 to finally obtain a product 154 having a second metallic
foil circuit on the metallic foil circuit previously provided
on the support. A resonance label as illustrated in Fig. 106G
is finally obtained by épplying an adhesion adhesive to the

support- of the product obtained above, and further adhering

thereto a release paper.

EXAMPLE 4

Fig. 12 shows another type of a fabrication apparatus
for use in the continuous operation of the process according
to the present invention. The apparatus differs from those

described in the foregoing examples in that rolls are used in



265 to finally obtain a product 154 having a second netallic foil circuit
on the nmetallic foil circuit previously provided on the support. A
resonance label as illustrated in Fig. 10G is finally obtained by
appl yi ng an adhesi on adhesive to the gupport - of the product obtained
above, and further adhering thereto g rel ease paper. EXAMPLE 4

Fig. 12 shows another type of a fabrication apparatus for use in the

continuous pRer 1iae8 Wf t Peape 0agpe a&COF it Upréss | NReRtEAENpreRENt A
The apparatus differs fromthose described in the foregoing exanples in

that rolls né£t usdting press. 30 t he pl ace
of plate type cutting press, heating press, and heat setting press.
Referring to Fi Refezrindetappigatld, ctmpraprerakusi compaises secdHhcsic Erid ng
die rolls 180 and 183, heating rolls 181 and 184, and heat setting rolls
182 and 185second ¢etting rdie ordils 180 ahé 488t i hgaditagr gollds18@1f amause
In the present apparatus may be a Ealr rolls conmprising, for instance,
a metallic ¥4 QH@O&eéﬁLﬁﬁﬁiiﬁngPh 8 kﬁﬁtqqﬁglﬁﬁFade 801 on the surface

t hereof and a rubber roll 180b havin snmoot h surface. Referring to
Fig. 14, the ReferTirg: tAgFigt| %318%1‘:?&;F"5§m501‘“§x&'ﬁﬁ|1§ 180p it fser ol | s
181a and 181b,each having_a heatin ern protrus ons, on the urface
t hereof in ’a“nﬁﬁﬁe?rgfﬁ#] afPryd g'g#) #’ g S8 OB31 £ Eopets ng,

for instance, a metallic roll 180a egquipped with a cutting
blade 801 on the surface thereof and a rubber roll 180b
having a smooth surface. Referring to Fig. 14, the heat
setting rolls 181 may be, for example, a pair of rolls 181&_
and 18lb each having a heating pattern protrusions on the
surface thereof in a manner similar to the relief printing
rolls. Referring to Fig. 15, for instance, the pair of heat
setting rolls 182 comprise two rolls each having a .smooth
surface.

The apparatus illustrated in Fig. 12 is essentially the
samé' as that shown in Fig. 11, except that the presses are

replaced by rolls.

EXAMPLE 5

Fig. 16 shows an exploded perspective view of a modified
type of a resonant tag obtained by a process described in
Example 2. A hole 113 is provided previously to a plastic

dielectric film 112 that is used as the support, and circuits



rqglls. Referring to Fig. 15, for instance, the pair of heat setting rolls
182 conprise two rolls each having a snooth surface. The appar at us

il lustrated in Fig. 12 is essentially the same as that shown in Fig. 11,
except that the presses are replaced bg rolls. EXAMPLE 5 Fig. 16
shows an expl oded perspective view of a ?mdified type of a resonant tag
obt ai ned by a process described in Exanple 2. A hole 113 is provided
previ ousl y axe Prsivisiedc ondibotbcsiflesf pEmthé2aibdect siaiseiinmasl 1heusipy t,
and circuits 31 are provided on

bot h si des ®ttadgdcdifoidclPRe f iThe boreudildg perfopated| in tbe| diéPectdie
hole 113 perforateid In the dielectric film112 is used for connecting the
circuits priddiddéonthdtsrd Larg&ongecthng dtheceiFeelts | pravitdedyrod droth

dest royi ng t,g)e? rgso&gnt circuit, .. In_the resonant tag according to
the present®i&88npPE, BPe nSHEEBSEELE pfidon 1d4n o7 | Far odeFtsavize tiher mal
adhesive resin_fipl L. formed on the surface of the netallic foil 102 of
the | am natreeggf‘af‘tieglp%és)‘ﬁﬁ‘on corresponding to the hole 113 provided to the

e s bopme 128 e, mosgo LSRNk LA 10, 0 SRR R 2R )
More speci hbgakbitea CBbktidkechRt bl I1G A0 dv&l F6H the thermal adnesive
resin film 101 formed on the surface of the metallic foil 102
of the laminate at the position corresponding to the hole 113
provided to the dielectric film 112.

Referring to Fig. 16, the resonant tag does not have a
capacitor electrode section on the edges of the coil-like
circuit. More specifically, coil-like metallic foil circuits
102 are formed on both sides of the dielectric film 112 so
tl_:at the circuit_s themselves function as the capacitor
electrode plates. That is, the circuits are disposed faced.
to each other with a di;alectric £ilm interposed therebetween.
The electric energy and the like necessary for destroying the
resonant circuit can be controlled by adjusting the position
of the hole 113.

The present invention has been described in detail by
making special reference to resonant tags and resonant
labels. However, the present invention enables transfer of

' linearly pattenred metallic foils of a desired width (e.g..

from 1 mm to about 10 mm) to various types of articles.



102 are fornmed on both sides of the dielectric film112 so that the
circuits thenselves function as the capacitor electrode plates. That
is, the circuits are disposed faced to each other with a dielectric film

| mt er posed t herebetween. The electricéﬁgergy and the |ike necessary for
destroying the resonant circuit can bé“tontrolled by adjusting the

position of the hole 113. The present invention has been described in
detail by #&ekordinaiyoci bhe @ppiication t fieldsofanthet agesenhd invesbhamt
| abel s. However, the present invention enables transfer of linearly

pattenred mbSalfotc IRy sliRitedieto r shati @t E%S@Pant fE308 .1 Ringle abaver 10

mm) to various types of articles. 32
Accor di ngl yPTiRee ﬁ%??:‘%?t‘i obP3Tds g ‘B?lttlﬁéaﬁﬁégéntprl’-ﬁﬁéﬁt CdRcuit ROAreH v
limted to that of sonant tag “Pa rlnted circuit boards

mul ti-1ayer 8 print é‘ e r ppRtt !sngl%{%sayer ge  EBD| iRAGUGHIoR| fhis
| ud th duct f I | ect | &
neating platelei, Sibhatng SEGETLEc. STRRRRr o FREELccRP R onfiBn i s
lied t t | st d f
ggltoolrrgbl I eg I'n %l%f?wtshgé%r'gsg’?ﬁ I@ﬁ\%&ﬁﬁ%ﬂ%s\gg’ﬁqn&%&%@ g;sgggﬁee?d o

and defrost{ng gleatsessabeasdiepifstid) MU tHka 966&6”%16{9%{9”&&98?%&:;

applied to glass sheets and vinyl sheets of greenhouses
useful in gextgReditdillelse! da whliBhl ¥BkVerakehPeihieheisd IRNMACIdY 11D

-ceram ¢ bodies such as chinawares or japan, in which netallic patterns
are formed.glass sheets: and defrosting glasses and sheets, in which the
.present invention is applied to glass sheets and vinyl sheets
of greenhouses. It is also useful in extensive fields,
inclusive of the field of manufacturing .ceramic bodies such
as chinawares or japan, in which metallic patterns are formed.
While the invention has been described in detail and
with reference +to _specific embodiments thereof, it will be
apparent to one skilled in the art that wvarious changes and
modifications can be madé therein without departing from the
spirit and scope thereof.
' In a resonant label of such. a type that an adhision
adhesive 5 1s coated on one-side face of a resonant tag
base A and a relea;e .paper 6 is covered thereon, there is a
case that static electricity is generated when the release
paper 6 is peeled off from the face of the adhision adhesive

5 in use of the final product. (see Fig. 17) At that time,

there is possibility that resonant characteristics are lost



Wii l e the invention has been described in detail and with reference to

speci fic enbodi nents thereof, it will be apparent to one skilled in the
art that various changes and nodifications can be nmade therein wthout

departing fromthe spirit and scope thgéeof. In a resonant | abel of
such a type that an adhi sion adhesive I's coated on one-side face of a

resonant tag base A and a rel ease paper 6 is covered thereon, there is a
case that stari éia¢tebvated) pyi the@isecirodtation dischagigease paper 6 is
peel ed off fromthe face of the adhision adhesive 5 in use of the final
product. (see Fi§{n pPrhera: tehprevent, sucherd idefegfssi it | may t4elteqtesamant
characteristics are | st . 33 (or

di acti vat edf%ﬁ?‘ﬁ‘é éflg‘c’:f’r‘b"st‘&’ﬁ’r‘é‘ dfR®shaRefe. cause sgaticgelecsrieitenersuch

a defect, it may.select an dhi sj on adhesi ve whi ch does not cause static

el ectrici tyPSPVY% oPPHSCRBRCE O RPEEI NG  PANSs R ERAGSt ffe Bhet Fespaamhant
t teri i ch. t.h d ' dhesj N t ed h in Fi .
1850 20, ppg HEEERLIT SR URILRT BB ShinR R CieRlve | U GoRHRR bope o
[ | pded. ‘EL.g. 120.8h ' ' f t f
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paral |l el tongn-Ebdisd | gyrreie Srehparée|1§ﬁ§§rpﬁp§{'o§i&e%.peel figOf 5 0% O
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provided at a right angle thereto. Fig. ows an exanple ~tha

non- coat ed BOrderepebaivé paewi @Ed tHe defdrdie Br apifat tiigce. phdN1iRLaAf
t hese exanpl es, the adhesi on adhesive may

shaped non-coated portions 5a may provided in parallel to a
direction where the release paper 6 is peeled off or may
provided at a right angle thereto. Fig. 19 shows an example
that the non-coated portion 5a is provided in a shape of a
lattice. On top of these examples, the adhesion adhe#ive may
be provided in appropriate intervals, e.g., in a shape of

dotted lines.

In the conventional resonant tags, a film such as plastic
film which had been previously forméd has been used as a
dielectric layer and coil circuits of resonant circuits have
been formed on the both sides of the dielectric layer. In a
method of traixsmitting very strong resonant frequency to the
resonant tags which is one of the conventional methods of
deactivating the resonant circuits, the thickness of the
dielectric layer which had been previously formed has been
thick and has not been easily shorted, so that it has been

relied on a method that a portion which is easily shorted is



be provided in appropriate intervals, e.g., in a shape of dotted |ines.
In the conventional resonant tags, a filmsuch as plastic filmwhich had
been previously formed has been used as a dielectric |ayer and coi
circuits of resonant circuits have be%g formed on the both sides of the

dielectricebtiyed . at | Bhe nelghddrRbod I %m’,t tddihdiQiot Sbi&EErddRS 0PRhte
frequency to the resaonant tags which is one of the conventional nethods of

deact i vat i BgCHRR REGYiRE 2t the £8d poxtion afdbe sesonent gigcudtsic | ayer
whi ch had been g evigdis! ¥ uped {;@,S t pi.gk t eagily
shorted, so that it has Een relie ngﬁgg' m?h%d t%ﬁgtlg?f)g‘?t [ ggr;%i cﬁsi S .
easily shodtfferent from the conventional plastic f£ilm 34n80riE®dfoshedt he
nei ghborhogd of a éaﬁaci tor electrode plate section provided at the

end portiof™®® FREY arte chit%ey. having rdieipctmjcesehnractarintion,

the diel eghai faviayCoevifar dhidRikN i 'ABdBREOMEN WAl WALIG FIm
and is formed fromvery thin resin layer having dielectric c ardcler stics
and havi ngrekserefi @incr 8fikesive.hi ckbessa amsghi thabhasstieg adiedketrid an

adhesi ve. In_a_.ca hat t.ran dieglectric_ frequencies are
transmittef O FIE erses%ﬁ%n%r%?srné%ﬁe ig‘ﬁ’thge FERPBAP o BT R oY, they

| arge nungesverfiondlliectmeidd,ar 2 atsygall ahedbatr a ¢¥Ort bPEct@ord » £54
portion(s) of bent ortion(s) of coil circuits 31, which is electrically
most meakaf@?’@?%at&drpaﬁ@e 2 eROFEEPRd - 2-wo- dord edPdritionia) a of esbendnt

circuit 30_] s 2 loe g e [ aye p Lon. wi.thin the Z
range is dggﬁi%/%cf)ana elr}%étar ?%f;ﬁlcﬁgl.ttg C3£, §hidh &s giacgrzc_al&y mos
weak (e.g., a range Z encircled by two-dotted 1line in a

resonant circuit_: 30 in Fig. 21, and a dielectric layer at a
portion within the 2 rénge is destroyed and electrically
shorted, whereby the circuits which have been arranged to be a
certain frequency can be destroyed. As the electrically
most weak portion, it will not be limited to the bent portion
of the coil circuit, but it may be prepared by narrowing the
width of the coil circuit or partly narrowing parts of the
coil circuit. In Fig. 21, the reference numeral 32 shows a
connecting portion to connect the resonant circuits 30
(metallic £foil) layered so as to sandwich the dielectric
layer. _

The above-mentioned effects of destroying circuits are
remarkably exerted in a case of a resonant tag in which é
capacitor electrode plate . section is not formed at the end
portion of the resonant circuit and instead, two coil
circuits Awhich form a resonant circuit are opposed to each
other by sandwiching the dielectric layer and are plasted to
utilize the circuits themselves as a capacitor electrode

plate section.



shorted, whereby the circuits which have been arranged to be a certain
frequency can be destroyed. As the . electrically nost weak portion,
it wll not be limted to the bent portion of the coil circuit, but it
may be prepared by narrowing the wdth gf the coil circuit or partly
narrowi ng parts of the «coil circuit. ?n Fig. 21, the reference nuneral 32
shows a connecting portion to connect the resonant <circuits 30
(metallic foil) layered so as to sandwich the dielectric |ayer. The
above-nentioned effects of destroying circuits are remarkably exerted in a
case of a resonant tag in which a capacitor electrode plate section is not
formed at the en Ok k4 o] Sl | L £ui insteaq, . two
coil circuits 3?'?/3% %%hﬁ)brdm gortetis?%naént cf?%?f%ér&e: g%?)%g{elg’ttiggea ﬁ?lx:qmé’t’her
by sandw chi thet haegppantt r fredwemry ancharacteirdsteds t 0 inut ittheze reddiant

[ it th | it | ect rod | at tion.
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resonant  frggUeNCHetHddr Q€T k8sbktdnt Elrcditd & SLR@Nbothl rs‘&'iiﬁkge of
according to the present invention may be deactivated by a netho T
resonant cir @ui tielartTie bHAYRT ulergcenechanicradily| cconnarctiedyennder press
mechani cal |y e d r S i ¢h has en used for deactivating
r esonant freggg%%i g{?(as BQQ& e fown geach:zvaggng resonant grequencj_es
characteristics in the conventional :_:esonant tags.



characteristics in the conventional resonant tags.

36 WHAT IS CLAIMED I S: 1. A resonant tag conprising a circuit-1like
metallic foil being adhered to either or both sides of a dielectric film
prepared froma liquid resin by a coatlgg process. 2. A resonant tag
as claimed in claim1, mhereln the diel®cCtric resin filmis provided on one
side of the Wﬁhﬂfﬂ#ﬁﬂﬁmﬁ I n the sane shape as that of the circuit-Ilike
nmetallic foil. A resonant tag as clainmed in claim?2, wherein the
dielectric resin fI|ﬁ1IS | ami nated on one side of the nmetallic foil and has

an area correspon ﬂamgg Sl | y of
the circui t-ﬁske %Wcé%@’hpﬁhézé ?&'@ﬁgﬁ?ﬁe% as %«f%leﬂn% o?ﬁeﬂ(izil aim
1, wherein t hedediofh dizlectric filmprapafed from = liquidi eesinfbyaacoatitigepsooess. r esi n. 5.

A nmet hod for deactivating resonant frequency characteristics of the
resonant tag as clained in claim1l, wherein a short-circuit is caused to

generate at &a2,por tA feSonantcdp a8 slaimeld éndlaipol, twiereim the dieteotric resin film fs préwided ans

Feconant 1 Leead HEgnaralc B aln Be prb fhape as gt O b el Rl ol O

deactivating resonant frequency characteristics as clainmed in claimb5,
wherein the resonant tag is a tag.in Wmchthec ercurfthlio the
resonant circhit offEsquantiag 3s R 2wty FFe’éé’é% BlF%‘rreé‘H Aierminated

d| electric fildNsRR of BRimdidife fofliahd Bis'falbrdaofrBspRnding tolthe oflh SHap6 téfined b I:rm

. A resonant tag cogprrsrng two or_nore lam nates of circuit-1i
rretalllc f oi | entérperiphery cirqitdike metallic f9ll- t her eof a dielectric reS|n film
prepared froma liquid resin by a coating process, said netallic foils

being lam nated using the dielectric resin coati ngl as an adhesi ve.
4. A resonant tag as claimed in claim 1, wherein the dielectric resin film is made of an

adhesive resin.

5. A method for deactivating resonant frequency characteristics of the resonant tag as
claimed in claim 1, wherein a short-circuit is caused to generate at a portion such as a bent
portion of a coil circuit which is electrically weak so as to destroy a resonant circuit, by
sending strong resonant frequencies to the resonant circuit.

6. A method for deactivating resonant frequency characteristics as claimed in claim 3,
wherein the resonant tag is a tag in which the coil circuits or the resonant circuit are in
correspondence with each other and laminated to a dielectric film so that the coil circuits
sandwich the dielectric film.

7. A resonant tag comprising two or more laminates of circuit-like metallic foils having
on at least one side thereof a dielectric resin film prepared from a liquid resin by a coating
process, said metallic foils being laminated using the dielectric resin coating as an adhesive.
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