2 mthe itemactjvates arbuzzer, .a lanp, etc., to give off azg-g__,,a_ ePt 1o :‘:Fl‘ﬁ -
signal. ,. . Basically, a resonant tag is conposed of a-pla -i/d Im- (as”
a dielectric), having a/spiral (or a coi | -shaped) circuit (hereinafter
referred to as a "coil circuit”) on at |least one side of the film and a
ci rcu!t :‘Aﬁ_r ﬁsfe axﬁeﬁ@ftimezqéﬂﬁlqc q:_fotia %%E@?:Ltf%&t %s@&hﬁgﬁarf-c?ihl .
circui ich fungiions .also., as capaci on ot her  si o] e film
| f necessary, the TESonam Oqtgbrchtefrdrﬁatrfﬁ g{&goﬁn& S:ng 1XF 3%ase materi al
such as a paper. Processtfgn Eabriesddmentittag is illustrated in Fig.
6. Referring to Fig. 6, a resonant tag conprises a plastic film 22 which
functions as a dielectric, BACKGROUND @QF tTHE3 INVENTIONd with a netallic
foil, and a netallic foil circuit 24 for a capacitor electrode plate.
The coil j cigj@iid of23Invention :

The present invention relates to a resonant tag equipped
with a resonant frequency circuit which resonates with a
radio wave transmitted at a particular frequency from a
detectoi‘, and alsb 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

Aé is well kn_own, 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 radio wave
of the particular .frequency is tranémitted, ‘the resonant tag
readily reacts to opera:‘te a buzzer or an .alert lamp of a
_detector. Thus, to. avoid shoplifting, theé resonant tags are
attached to goods and the like in depart:hent 'stores, discount
stores, rental 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 resonani_: tag is destroyed. However, if a shop's item
is passed through a gate equipped wi_‘th a particuiar detector

without finishing the payment,_ the resonant tag attached to



by

conpri ses a capacitor electrode plate section 23A on one end thereof and a
circuit termnal section 23B on the other end thereof. The netallic
foil ~circuit 24 for the capacitor  electrode plate also conprises a
capaci tor. el ectrode plate section 24A oR one end thereof and a circuit
term nal section 24B on the other end thereof corresponding to the coil
circuit 23, The circuit termnal, sections 23B and 24B, which are
formed by $8Bdwiiehi ATHYRESSasti PUAAeH 2228 &ARonfEGed tRi tH ¥RCRES har
to forma resonant circuit by destroying the |ayer of the plastic film 22
usi ng a ne@h&RrFc8i9RBAns such as 3
pressing. A conplete resonant tag is obtained in this manner. I n
addition to a rBasigallyag aabeeonanier sags is soompespbs@f aar ®@sdritc t &jlm

having no capacitor electrode section formed on the end portion of
the coil (8Breuidielectipic}hehaving a spiral (or a coil-shaped) circuit

(hereinafter referred to as a "coil circuit") on at least one
side of the film, and a circuit for use as an electrode plate
of a qapacitor or another coil circuit which functions also
as a capacitor on the other side of the film. If necessary,
the resonant tag is laminated on a sheet of a base material
such as a paper. | -

A typical resonant tag is 2lillustrated in Figqg. 6.
Referring to Fig. 6, a resonant tagLViomprises a plastic film
22 which functions as a dielectric, a coil circuit 23
provided with a metallic foil, and a metallic foil circuit 24
for a capacitor electrode plate. The | coil circuit 23
comprises a capacitor electrode plate section 233& on one end
thereof and a circuit éerminal 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 section
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 plastic 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



proposed structure, coil circuits are formed on both sides of a plastic
fil.min correspondence with each other to utilize the.circuit itself as-
t he capacitor el ectrode plate. A resonant circuit-is conposed of a
resistance R, an inductance L, and a caﬁacitance (capacity of capacitor)
C. The capacitance Cis fornmed by providing a nmetallic foil such as a
coil circuit, on both sides of a plastic (resin) filmas a dielectric, and
the resistRERESIVIG s f KAMRIEYY qafonank a9 ds fhbaingsin fhisy manaer.
circuit. Thus, to obtain a resonant tag with a predeterm ned resonant
frequency, the Itoaddikiomn & the Damonandyl s tawulabaye .dettderiened sas allso
enable a circuit wth strict accuracy in dinension and tolerance.
In the Ipngpnosesi atmesopdatentad i baeingcinoc wwaparices; elbetrodel seictddint S
have been forned conventionally by using, as the base material, a plastic
film(a difdmed i on | dhenaead oporéibheroforthéotdoili dekrediter eof Im the
nmetallic foil such as an alumnumfoil. In the sane nmanner as that for
fabricati mropoged nisdducitucei,t doil d,cituites aldrec forrmedn éme HIw@st sGdakisl M
of a plastic film in correspondence with each other to
utilize the circuit itself as the cépacitor electrode plate.

A resonant circuit is composed of a resistance R, an

inductance L, and a capacitance (capacity of capacitor) C.
The capacitance C is formed by providing a metallic foil such
as a coil circuit, on both sides of a élastic (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 dimension and
tolerance. ‘

In the 1light of the aforementibned. 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



are patterned into the circuit by first printing the predeterm ned pattern
using an etching-resistant ink and then
4 etching the printed netallic foil using a chem cal such as an acidic

or an al kal i ne sol uti on. QO herwi se, thg coil circuits are formed by
means of photoresist etching. However, the etching process using a
chem cal not only consunes tine in dissolving the l1ic foil, 9\Eut al so
has problefghing thespridtegndstaldd a nePios St‘f‘%af“néﬁ"fe"blfcatlhe sfig an
et ching sol ution. Concerning the plastic filns

di el ectri cacidi@ r Q@™ i31kALingoF9behiPRne Stdemdss: ket]i’\%v8°beeﬁ’1f§é‘dts
conventional ly. Because extruded plastic filnms are under various

const r ai ntarentfiormed &Ly tReank pf phatares igtoedshing.

However, the etching process using a chemical not only
consumes time in dissolving the metallic fo:tl, but also has
problems yet to solve concerning the post treatment of the
waste etching solution.

Concerning the plastic films for the dielectric,
extruded films of polyethylene and the like have been used
conventionally. Because extruded plasti.c films are 'under
various constraints att.ributed to the production process
subject to various conditions such as the slit width of the
molding die and the extrusion pressure applied to the resin,
films with limited thickness and tolerance in thickness can
be obtained. More specifically, the plastic films obtained to
present by extrusion molding are problematic in that a film
below a certain thicknes\"s cannot be obtained, i.e., there is
limitation in 1lower-limit wunder mbldirté, and that the
tolerance in thickness cannot be reduced beyond a certain
limit. A plastic film thus obtained is laminated with a
metallic 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 st:ably a

laminate comprising a dielectric layer of uniform thickness.



s _—

subj ect to various conditions such as the slit width of the . nolding die

and the extT']iimhemH Beaseplaceappl i ed to the resin, fil msffwiyi§ Jjc

t hi ckness an mu ﬂm'm"m thickness can be obtained. {Nore ggsGi

the plastic - to present by extrusion nolk - C
in that a film below a certain thickness cannot be obtained, i.e., there
is limtation in lower-limt wunder nmolding, and that the tolerance

in thi ckné&EtOeTATHe PEGANER RyofHea tRBGEFALLY| HHEONT @OVEring| eower m

thus obtained is lamnated with a netallic foil by either thermal

pressi ng ©fe &he udealdedm phastdc ¢ fidm.n stheni gennegstient ebaitween the

metallic foil, or adhering the extruded filmwth a netallic foil using an

adhesi ve. cirguidsy eat ethpot purfreedsanhnidte yback sefbl yha plastiatefilm
conprising a dielectric layer of uniformthickness.

5 cannot be readily formed, or the resonant circuit once
established cannot be easily destroyed, i.e., deactivation of
resonant frequency characteristics is hard. These are other
problems in using the conventional extruded plastic films.

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, is not
suitable for resonant tags and the like because a flexible
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
substrate and stamping_ out the metallic foil into a
predetermined circuit pa‘ttern, and peeling off the metallic
foil from the unnecessary portions. waevér, 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



Furthenhwmmag thé i nherently strong coverin . S SN

nol, ded “dthe ' connecti on between the qHﬁpymEéTUhsﬁ%gN
surface f the plastic film cannot be rdpdily HzPLABED
r esonant CI establ i shed cannotg be easily d €.

deactivation of resonant frequency characteristics is hard. Thesé are
other problens in using the conventional extruded plastic filns.
Prior artovereee8seckhef gfoyemantimnedy pgebAems d&nrcariorpodFtls mmwhote

stanping out a thick netallic foil into a predeternmned circuit pattern
and adheripgovhdereshyti Ag stipiei tfahpicatioqubnnegess, darhiresomamdestag
however, 1is not suitable for resonant tags and the |ike because a

fl exi bl e haeinlgcansbabbe pésenart fresmemdyhicHarasttddistifas.l . A process
for fabricating a flexible circuit proposes die stanping, which
conpri ses adhesnhothen otejeddtl i of ftid preseat sitbadnision dsd tSt aFpvide,
out the netallic foil into a predetermned circuit pattern, and

peel i ng offithe meigH | i effioiénéyomande upigis®ssar htgqutmms aroW@tehing
this process is
process, a resonant tag having a stable resonant
frequency characteristics and a circuit-like metallic foil
for use in «circuit boards of various types of electric

appliances, heaters, etc., in which a wiring circuit similar

to that used in resonant tag is used.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1is an exploded perspective view of a resonant
tag according to an embodiment of the present invention;

Fig. 2 .is an expldded perspecti?e view of a resonant
tag according to another embodiment of the present invention;

Fig. 3 1is an explgded perspective view of a resonant
tag according to a still other emb.odime‘“nt of the present
invention;

Fig. 4 is 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 is an exéloded perspective view of_ a resonant

tag according to an embodiment of the present invention, in



di sadvant ageous in that it excludes the use of a netallic foil not strong
enough for the peeling . off, and that the -peeling efficiency is greatly
i mpaired if unnecessary portion is discontinuous.

-6 - . SUMVARY OF THE | NVENTI ON Accor di ng
to the present invention there is provided a process for fabricating a
circuit- like netallic foil sheet for resonant,tag agd t he &ike, sai d
process U§Pﬁ§haalE&Pﬁéﬁétgbﬁ%rFQFﬁQlékEaW?FE}léﬁe P1i8cR™Es " AmpEBERdSr a

plastic filmadhered thereto a netallic foil as the base material, and
sai d process c8dfrisbnds an explgded nprysPRcti¥talVieVs O Bf REAWF art
| am nate using a stanping die to provide a predetermned circuit-Ilike
pattern owespaanst 4BGic foil ; di sposing the surface of a support
such as a plastic filmand the |ike opposed to the side of said |amnate
havi ng t her eonFtige .net%al £¢ c 76oidre amdschematicabhyf drawiy dirgramcghowinge
netallic foil to the surface of the support by heating said circuit-Ilike
pat t er ned ther t icxosfs onsedieiamar rveewsheef sittle ofstem d seauentiabr memherbde
support side. ' The invention al so provides a process for fabricating
a circuit obitigénedt adhiing oithes hfathrisat itbrpr ofessi mgsomamti stag: which is
provided as an explanatory means for a process according to
an embodiment of the present invention;

Fig. 8 is a perspective view of a fabrication 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 10G are 'a schematically drawn diagram
showing the cross section views of the step sequential
members, provided as aﬁ explanatory means for a process
according to another embodiment of the present invention;

Fig. 11 is a perspective view of another fabrication
apparatus for use 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 cqtting die roll of the



providing a predetermned circuit-like pattern on a netallic foil of a
first lam nate conprising a carrier sheet adhered thereto the netallic
foil, by nmeans of patterning using a stanping die;: super posi ng on
said patterned first |lam nate, a second g§am nate conprising a carrier sheet
adhered thereto a nmetallic sheet being patterned by neans of patterning
using a stanping, die;,and . h in aid circuit-like patterned
portions f?%’f u%aﬁf‘é?t’é?l‘é%q ’s’f%git%‘f g]ef’t her or both of the first and the
second Ianinat%§, thq&§b¥ fornina circuit-like netallic foils. on _both sides
of said supportFd¥dth ot 1fFel? S3AEsi VEeWi ShOWdIG g it bbREd Toddr eBEL vidin.
The invention still further provides a process for fabricating a resonant
tag, conpr3Rpagptus illustrated)ipy Figr nedins of patterning using a stanping
die, a predetermned circuit-like pattern on a netallic foil of a first

| ami nate conpriBitg d5calfi & sSidet vigwershovirget hRatmaediling f opllamf
havi ng further thereon a hot-nelt adhesive dielectric resin film

super posi rcherappatapas t Bk lestrated imFiot 6,24 aystond | ami nate conpri sing
a carrier - BA -
sheet adhered thigg et bbaiseiaal laxploded dexrsppqiaiverwibelw bgf meamesohant tag
patterni ng using a stanping die; and heating said
circuit-|ideacqaiins nesl Ppoydt athdr @nHdEeAY icf tHegredala dnv@intdion.or

bot h of the first and the second | am nates, thereby formng circuit-Iike
metallic foils migholh Shes & eissaithatuorklvhtB hipete!is aghesbiCofs
dielectric resin filns interposed therebetween. The 1 nvention

still furtdyesm Rird\ddiess fori Qe Yve *RbdtRdMyC h oA Yagdhed ve is
coated on at |east one face of a resonant tag base and a rel'ease paper is

applied on the P‘ﬁ.er 18 gk odnt Eﬁaﬁ%*ﬂ@?iﬁffa'tcoé‘t ﬁ@nb-%ﬁtehhepate&?}?m&nt a9

characteri zed i hat t he adhesi on adhesi ve Is coated i n sSuch manner

that noncqajed Bﬁ”d Pedshdde 24509200 AeqhYen' 2P QMR adflesive is

appropriate w dt
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 DESC&IPTION OF THE INVENTION

As a result of extensive and inténsi‘;é study, thé present
inventor has found that a dielectric layer of a desired
thickness can be 6btained 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 (filnln) as the adhesive. The present invetion has been
accomplished based on the above findings whi-ch enable a

resonant tag having excellent resonant frequency



I n enbodi nents of t.hé' I nvention, a sinple fabrication process enabl es .

“production of . a resonant tag having a stable resonant frequency :
characteristics. Enbodi nent's of the present invention provide,
with high-efficiency and w t hout utilizing an etching process, a
resonant tag having a stable resonant freqt?ncy characteristics 15 and a
circuit-like netallic foil for use in circulit boards of various types of

el ectric appliances,, . heaters, etc., in which a wiring circuit simlar to
that used ITRIEFEFSHIEF s used. BRI EF

DESCRI PTI ON OF THE DRAW NGS Fig. 1 is an expl oded perspective

view of a resondRCAEH REFor dithg HE§ORANENhEBENeAECOddRTt hdOpr &dent Present
i nvention; . _Fig. 2 is an expl oded perspective view of a resonant
tag accor dilftyandigiot her charagiggdzpantins thak gr abfrui hivkbhke ofcoil-like)
Fig. 3 is an expl oded perspective view of a resonant tag according to a
still ot hemetalldehofiPibntishf adherpdedent eibhent isdige 26r both sffgs 4f saa
perspective view of a resonant tag according to a yet other enbodi nent of

t he presentdiiedeatmion resinyfiidm £oramedcbri aarpgtinaduceressresin filmis

partially provided to the resin film Fig. 5 is an expl oded
perspective vi edhef Adiekeptpict ageaénor Fidg t o ewbedi fant the oprelent
present invention, in 7 whi ch a

plurality cnvegition kwyrebel Eprtmedi fdiker @ |cofilnairdthe samé ghape samnthat
expl oded perspective view of a prior art resonant tag;
of the coil-like metallic foil, or it may be a resin film
having approximately 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, tl'g.e resonant tag can be fabricated by
a process which comprises iareparing a resin film by applying a
liquid resin to the surface of a release. papér 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 off. Furthermore, a

resin film can be formed by applying a liquid resin to the

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



Figs. 7Ato 7G are a schematically drawn di agram showing the cross section
views of the step sequenti al menbers obtained duri-ng the fabrication of a
resonant tag, which is provided as an explanatory nmeans for a process
according to an enbodi nent of the present invention; Fig. 8is a
perspective view of a fabrication apparatu% for use in a process according
to an enbodi nent of the present |nvent|oﬁ' Fig. 9 is a

perspective view of a part of the fabrication apfaratus il lustrated
in Fig. 8 ishsweagrafedappndafnsther edbezppdar & yoil-likej getajdic: Foidg
are a schematically drawn di agram showi ng the cross section views of the
step sequern ittte wesier&ilmprovided as an explanatory neans for a
process according to another enbodi nent of the present invention;
Fig. 11 is a peflpedtiauad/i ewsén aforheuse alim csheonPreseat atikventinn jge
in a process according to another enbodinent of the present )
i nvention;itself Fig. oflAdiqwid.a iperspwayi be ¥jselvent-firegtliguigdt irgsin
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 dielectric properties can "be wused.
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.

i .

Moreover, two or more coil-like metallic foils having a resin
film on at least one side thereof may be superposed and
adheréd to each other. In such a case, the metallic foils in
each of the layers are connected 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 enti're surface

by using roll coating, or by applying .to predetermined

portions to provide a coated pattern by means of gravure



<

fabrication apparafus for use in.a process according to a still other

enbodi nent of the present ‘invention; Fig. 13 is a side view showing a
cutting die roll of the ' 8 apparatus
illustrated in Fig. 12; Fig. 14 is a side view showing a heating roll
of the apparatus illustrated in Fig. 12; 11 Fig. 15 is a side view
showi ng a heat setting roll of the apparatus illustrated in Fig. 12; and

Fig. 16 is an expl oded, perspective view of a resonant tag . according to a
yet ot her BIHdPent %$P¥hesﬁF8§8nt3§$ﬂﬁﬁHQNL etc. FigéhﬁﬁEWkﬁ%'a gader
that a rel ease paper is peeled of f from an adhesi on adhesive coated on a
resonant ®FfdHg Procegsy may hRuLmplexatplte t RRPY néh- ddaudd psesion

on a face of a resonant ta% base on whi ch an adhesi on adhesive is
containing a condictive filler such as a metallic powder and

the 1like to a part of the metallic foil circuit. The
resulting resin film may be used for connectihg the coil-like
metallic foil provided on both the surface and the back of
dielectric resin film to form the desired resonant circuit.
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 £film, 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 fhe for;\'egoing.

For instance, a resonant tag can bé obt-;ai-ned by adhering
a papér or a plastic film to one side of thé 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 dirqctly adhered to goods by simply

peeling off the release paper.



coat ed. 'Fig. 19 shows an exanple that an adhesi on adhesive is coated
in a shape of lattice. ‘Fig. 20 is a perspective view of the exanple of -
Fig. 18. Fig.” 21 is a plan view of an enbodi nent of the invention.

DETAI LED .DESCRI PTION OF THE I NVENTION 12 As a result of extensive and

I ntensive study, the present. inventor has found that a dielectric |ayer of

a desired thi E{]:Z%agfaent ﬁ%fobt %iogggfggéf)gﬁ%?gtegggoﬁgmﬁesstlétg'bl Zi ﬂ%&ﬁg a

liquid resin i _ _ € conventl _ resinfilm ™ and

Rdnesi ve. BonedBEEdTR | HOLET oR RS Bion SacaBid YHAFHSscd Al « i aoble

findings which enable a resonant t ag havi ngachegx%%I I&g\é diel8s gzilgt

frequencydlelectrlc, the support has "to be at
using an adhesion adhesive.' However, the resonant tag
according to the present invention can be implemented using
an ordinary adhesive, because it uses a resin film as the
dielect;ic.

The process according to the present invention for
fabricating a circuit-like metallic £foil 'sheet such as a
resonant tag is characterized in that it wuses a laminate
comprising a carrier sheet 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 film and 'ghe like opposed to the side of said
laminate having thereon \"the metallic foil; and transferring
the circuit-like metallic foil to the:-surf“ace of the suppo:gt
by "heating said. circuit-like patterm_ad 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 to the metallic foil using an easily
removable adhesive so that the metallic foil- can. be readily
peeled off from the carrier sheet wupon transferring the

étamped metallic foil to the surface of the support. In



chq?acteristics. Accordingly, a resonant tag according to the present
i Mfvention is characterized in that acircuit-like (coil-like) netallic
foil is adhered to either side or both sides of a dielectric resin film
fornmed by.a coating process. The diglectric resin film for wuse
in the present invention may be fornmed |like a coil in the sane shape as

that of the Qilj]ike q;taﬁlic goil, géﬁit may beﬁ%lresin film having_
appr oxi mat &F P& 8hte W UERI°Eh8Pe 3dBESIEE e RAbeFK N & nRf ywBich
the coil-like netallic.foil._ More specifically, for exanple, a resin
coating mayle5FeassSednen; sheated dsi pEeberred. ndegavse f fhe  ghampadnout
stanping out the resin-coated netallic foil into a coil-like shape. In
this mannePor{igy; | 2alARBed § eSrANSERFTREYi tR) the SHRROZRay abedtdndef Bhe
coil-like netallic foil can be fabricated. Q herw se, the resonant tag
can be fabrthgigt eushpg athe oaxtigmlarlaonprefesredepedhesive r @ff nthel ntipe
applying a
above, the adhesion force of the heated portion can be
lowered as compared to that of the unheated portions, thereby
facilitating the pattern transfer of the heated portion to
the support.

Particularly preferred adhesives satisfying the demand
above include a pressure sensitive adhesive (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 compositions of
this type decreases upoﬁ. heating due to the setting of the
resin. Otherwise, adhesive compositidns ﬁased on an adhesive
and containing further therein an oil an_d fat or a wax can be
used. The o0il 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
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liquid resin to the surface of a release paper and the like to forma

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 neygllic foil at the back side to the

resin filmon the side fromwhich the release paper is peeled off.
Furthernmore, a resin filmcan be fornmed by applying a liquid resin to the
surface of carréefashestpandawhetdlbicofdil i ke mbedl |the fotamped metallic

10 is superposed, and further adhering a coil-like nmetallic foil on the
resin fil mfoil cafhebki quiahsiayinred oto uthe nsupmpopt esent thevdatean process
itself is of liquid, i.e., nmay be a solvent-free liquid resin such as an

epoxy resi steps ady ethussg@muvidinghitte i adlessokvead the surface thereof.

| However, this step can be omitted in case a thermal adhésive
resin film or a film surface-coated with a thermal adhesi\.re
reéin is used for the support itself.

The carrier sheet to be used in the present invention
should 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 wunrolled 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 £ilm such as a
polyéthylene film, poly;;\r.‘opylene film, or a polyester £film.
Among them, paper is preferred from the:. viewpoint of, for
example, heat transfer properties upon hot i_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, an aluminum foil, or a stainless steel foil. Moreover,
a thin soft aluminum foil, a foill conventionally believed

unsuitable for this type of application, can be used



-

in a solvent. Any resin suitable for use in a coating process and having

excel lent dielectric:-properties can be used. Specifically .nmentioned are,
for i nstance, polyolefin. Preferably, the resin filmthus obtained,
functions as an adhesive in adhering a pgetallic foil to the resin film
Accordingly, nore preferred is a resin of having thernmal adhesion

properti es. A filler and the |ike which inproves or increases the

di el ect ri @adyessageicsslyt imethes pueseqts j inyentione | Mehdddrigt efioi ks o frpm
resin film The resin filmcan be formed on-either of the sides of

the coil seviesalnet micironsf dig mor ton sexaral shapdredh@igcgions \ppableFan
two or nore coil-like netallic foils having a resin film on at |east
one si debet hewesbfimayhebpresepér joventiond dfitee cepecifichlbyhehowemeguch
a case, the netallic foils in each of the |ayers are connected by a. proper
means to @btmiil tHeodeSi ed YEBopant ihr ehiieRngsshdsagmafeatress. In cabe
resin filmfor use in the present invention can be fornmed by applying the
liquid regsm Duakiddie €6ilse ttokaceErday usONGo 060 goat iing, thickyesPphyeng

to predeterm ned :
preferred.

Stamping techniques conventionally known in the art of
manufacturing labels and cans can be readily utilized for
forming, with notch, the predetermined circﬁit—like 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 wusing 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 supp-ort,-“the metallic foil
'staniped 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 gssured, for
example, by further heating and applying pressure to the

entire structure if necessary. In case the support is heated



~

portions to provide a coated pattern by neans of gravure _
printing, silk screen printing, etc. _ O herw se, color "~ printing
process may be enployed to apply a liquid resin containing a conductive
filler such as a netallic powder and the I|ike to a part of the
metallic foil «circuit. The resultiﬁ@ resin filmmy be used for
connecting the coil-like netallic foil provided on both the surface and
the back ciftek etbet rmetakbbia ffidih t dsf drrandfenkes.r eiheesheriingi pagitern
Furt her nore, the resin film containing the electrically conductive
filler naeedbaotutbéi zefll theo.saheciwiidtit east hehatdeoifr utheéorsttdmped out
resonant circuit. Finally, a desired resonant tag can be fabricated by
adhering anét{iord @Eoid ,deandati ve sset beyychfes sexmmele, a narrower than
that of the metallic foil.

In the heating step for transferring the circuit-like
metallic foil to the support, the heat may be applied from the
support side if a thin sheet such as a paper or a plastic
film is wused as the support. Otherwise, the heat may be
applied from both sides of the carrier sheet and the support.

In fabricating a resonant tag by the process according
to the present invention, 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 circuit is established to provide the base

.\
for the resonant tag.

In case of using a resin film és the support, a resin
caning 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 support to transfer thereon
the circuit-like'metaliic foil. The release paper is peeled
off thereafter and another circuit-like metallic foil can

thus be transferred thereafter to the face of the metallic

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



plastic film or a plastic sheet by an ordinary nethod to at |east one

surface of the base for .the resonant tag obtai ned - by adhering coil-1ike
netallic foils to the both sides of the resinfilmto provide a resonant
circuit according to the process descripped in the foregoing. For

I nstance, a resonant tag can be obtained by adhering a paper or a plastic
filmto one side of the base for the resonant tag obtai ned above; applying
an adhesi vie. d.g t heeotdemledsiofif ofacde basebtaia far base fer thg Fessnande
paper to the wupper side of the base having thereon the adhesive.
The resulddgig 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. The resins for use as the di2lectrikn plmesieic Hilm or the
conventional resonant tags using a
dielectric resin film include those conventionally used in
this field. Specifically mentioned are films or.resin paints
such as polyethylene, polypropylene, polystyrene, polyester,
etc. Furthermore, heat-resistant products can be fabricated
using heat-resistant resins such as polyimide for the support.
Preferably, a hole or a cutting is provided previously
to the support, i.e., the dielectric plastic film or the
dielectric resin film, to 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. The hole or the cutting is
provided at a position in the support where the metallic 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



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. However, the resonant tag according to the present
i nvention can be inplenented using an ordinary adhesive, because it uses
aresinfilmas the dielectric. Thésprocess according to the present

invention for fabricating a circuit-like netallic foil sheet such as a
resonant tegsis céaibablbe| zRe i rcqatdiing t andeshavingi nakeelienpridiekectric
carrier sheet such as a paper or a plastic film adhered thereto a netallic
foil as thehbrsetemistias, amsich hais ipolyobefises cdamr nibr), usedh notlr,
a predetermned circuit-like pattern in the nmetallic foil of said

| am nate g8dpgienst anpEngldire;arti sphei ngikeéewhiichacimmfoves upror inctwdsesls
a plastic filmand the |i ke opposed to the side of said |am nate having
thereon 'tpgeMehaklicetirac! ; prpédriarst &FF | Nghe t heesul €ihg- | i@ mTeican | e

foil to the -surface of the support "by heating said circuit-Ilike

patterned iHQé%i)SBatédorﬂnﬁ&ethe resin film if desired. Furthermore,
if necessary, a dielectric plastic £film may ‘be laminated
onto the surface of the metallic foil in the laminate, and the
dielectric plastic film may be further coated with a
thermal adhesive resin. In this case, the 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 heating wunder
pressure without using a: support. The thermal adhesive resin
applied to_ the surface \of the metallic foils serve as the
support. Accordingly, the 1aminates' -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. It 1is also possible _to provide _the thermal
adhesive fesin to the metallic foil of the first lami_nate

alone while applying no resin film to the metallic foil in



carrier sheet side of said | amnate or fromthe support side. . In the
process according to the present inventioon, the carrier sheet is adhered
to the metallic foil using an easily renovabl e adhesive so that the
metallic foil can be readily peeled offidromthe carrier sheet upon
transferring the stanped netallic foil to the surface of the support.

I n 13 particular, the use of an

adhesi ve tie adisesiomd flaminaife whi Enrthecmezees ansimiat thermapr eflbesdue
because the stanped-out portion alone is transferred to the support by
heati ng. Byesidu§ilmi ngan hbepapdldedarty phef avatedd ldidhefovd off ttiet fpest
above, the adhesion force of the heated portion can be |owered as conpared

to that of;dthavdeayril@or bpphgingheaebyieflacitidilcat iregsime phimerto the
transfer of the heated portion to the support.
metallic foil of the second 1laminate. The resulting two
laminates are then joined to provide a base for the resonant
tag as an integrated body.

The base for the resonant tag thus obtained by adhering
coil-like metallic foils as the'resonant circuit'to the both
surfaces of the resin film can be finisyéd into a desired
product. A desired resonant tag or a resonant label can be
implemented by adhering a 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 theréu) a release paper. A resonant tag
direptly applicable to goods by peeliﬁg off the release paper
can'be obtained in this manner.

Thus, because a coating process of a 1liquid resin is
employed for fabricating a dieléctric film is employed, the
present invention provides a resonant tag comprisiﬁg a
dielectric film far superior to the conventiqnal plastic

films fabricated by extrusion molding concerning tolerance

in film thickness. Furthermore, by using the resin film



Parti cul ar
pressure .s
"agent that

|y preferred adhesives satisfying the demand above include a
ensitive adhesive (or adhesion adhesive) into which a curing
accelerates curing wupon heating is added. Also usabl e

in addition to the adhesive above are2@adhesive conpositions based on a

pressure

t her noset t
adhesion p
heati ng du

sensitive adhesive and conprising dispersed therein a
ing resin such as an epoxy resin or a polyam de resin. The
oddrestl¥héasdfBsiaglesdfpositheontlugtuatian ¢ ype U GKELESs efohhe
e to the setting of the resin. Oherw se, adhesive conposition

based on andidehest¥dc akaRve®nidi rManyenfionel tresepantn tGgs Mktrihuted ato

wax can be
precipitat
heating to
t hermal ad

used. The oil and fat or the wax bl ended with the adhesive
ethen phesadhesEdbmi sbebpar @diemad msinge @hesidhesifracecaponbe
suppress the adhesion force of the adhesive. I n general,
hesiménaeedn fil mMoreprevi desl twideirhe sedekcddenof £0he aetralsihoi is

of the | am nate conposed of a

allowed, and a filler and the 1like for improving the
dielectric characteristics of the resin film can be added in
the resin at a desired concentration. It is also possible to
blend two or more types of resins as desired. Accordingly, a
resonant tag improved .in resonant frequqnéy 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 lamin;te as a base material comprising a
carrier sheet having adhered thereon é meéallic foil, so that
the' metallic foil alone can be stamped out into a desired

pattern, and that the stamped-out portion can be

transferred to the support by heating and applying pressure

S

a

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



14 carrier sheet and a netallic foil so that the stanped netallic foil
can be transferred to the support in the |later process steps by thus

‘provi ding the adhesive to the surface thereof. However, this step can be
omtted in case a thermal adhesive resin filmor a filmsurface-coated
with a thermal adhesive resin is used foflthe support itself. The
carrier sheet to be used in the present invention should be sufficiently
thick so me&bllit n#gil.not [Bde sipuddemweouatgordingmpedo outhe whpresente
netallic foil 1is stanped out into a predetermined circuit-Ilike
pattern byinseatmbng. furthelmokd benablesprtihper form&biss, ofiowesatentsic
that the netallic foil adhered thereto would not break in case the
rolled | ampagternss comoddddof Wargehean® oBhiabUousi rqlecesai rgditaoaofto

Usable as the carrier sheets include a sufficiently thick and strong paper
such as fingpRaR@ntiflouds coil-like patterns generally used in the prior
art processes.

In case of using a paper for the carrier sheet, a mark
for aligning the carrier sheets may be formed. By using this
mark, the metallic foil circuits can be formed easily on both
the surface and the back of the suppor:t' in a superposed
arrangement. Thus, 5 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 wused as the
dielectric layer in the present invention, the dielectfic
layer is established bylthe coating of a liquid resin. Thus,
the resulting dielect}ic film is fgr superior to
the converitional plastic films fabricaﬁed,t;y extrusion molding
conéerning tolerance in £film 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



paper) or parchnment paper, and a plastic filmsuch as a polyethylene-
fi-lm - polypropylene film or a polyester film :Anong them = paper is
preferred fromthe viewpoint of, for exanple, heat transfer properties
upon hot image transfer, ease in handlin and cost. The metallic
foil for use in the present invention is t particularlylirn'ted and

usabl e are, for exanpl e, copp. foil, an al um num fqj a stainless
steel foil Whigh v& Smaaft “ﬁ gopﬁlﬁﬂuﬁrﬁﬂﬁﬂe& 138 81 6#’1 Jgﬂé*ﬂyls
believed wunsuitable for this type plication, can be used
advant ageofisped, diRe Fhescpame nv%??ﬂﬂ%nas I\/EBEFI i 9ff A 5 FlgHnum, fodl  3a
mcrons ([err] m to several hundred mcrons ([err] m can be used in

the presentstiamped it 1W6Peassedilf-lddel shargeyveRefegring| tof (yg3 1o the

[err] min thickness is preferred. 1|n case
resin film 2 is disposed far apart from the aluminum foil 3a.

However, in practice_, a liquid resin 1is applied to the
aluminum foil and stamped together with the aluminum foil 3a.
Accordir_lgly, the resin film 2 is integrated with the surface
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 that the coiling direction thereof is
reversed with respect to the coiling direction of the
aluminum foil 3a. In case a thermal resin is used for the
resin film 2, the aluminum foil 3a is superposed on the
aluminum foil 3b, or a support 4 is further optionally
superposed théreon, and the resulting laminate is subjected
to hot contact bonding. ' Specifically in the present example,
a resin film 2 is also fdrmed to the 'alumi.ﬁum 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.



of alum numfoils, those from 10 to 60 [err] min thickness are -
preferred. Stanpi ng techni ques conventionally known in the art of -
manuf acturing | abels and cans can be readily utilized for formng, with
notch, the predetermned circuit-Ilike pa&%ern in the metallic foil alone,
I.e., half-cutting nethod. The | am mate of the netallic foil which is
stanped out into the circuit-like pattern by stanping is transferred to
the support firJhepyP@PREy § hdf nPrevidedngte hee@test @5t riai diide the
patterned into approxinmately the same shape as that of the stanped-out
circuit-|ikespagndrn cigicuit hetherepndewl appl cograingivi e tbet hpaper adss
of the carrier sheet of the |aninate using a heat sealer and the like.
Then, whenpirbgidedniwidthe & sppéstingohs fa ohabhék indpoatingt hEoretiaidtandeyi |
stanped out into a circuit-like pattern remaining on the support by the

t hermal adhetirade aagelha diséceBaboy, por tawnadvert Estwegdohirgsd her with the

| am nat e. Once the circuit-like netallic foil is transferred to the
support, the adpgg.Oom Okhows an exploded perspective view of a resonant
tag according to another embodiment of the present invention,
in which a resin film 2a is provided at the same area as that
of a shape defined by the outer periphery of the coil-like
aluminum foil 3a. The other constitution pf the resonant tag
is the same as that of a structure illustrated in Fig. 1.
Accordingly, the explanafion 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 film. However, a liquid resin may be
applied to the entire surface of the coil-like aluminum foil
to form a f£film. Accord%ngly, a shape comprising a resin film
between the aluminum foll coils can be implemented. More
specifically, a coil-like protrusion can b'e formed on a flat
plane. 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 film



t he rret allic- foil to the support is preferably ass.u'red, for exanple, by
further heating and applying pressure to the entire structure if -

‘necessary. In case the support is heated

16 after.the netallic foil is transferreghy the heating pattern need not
be .of the sane wdth as that of the stanped out netallic foil, and, it may
be, for exanple, narrower than that of the netallic foil. In the

heati ng st dp ¥rusednaserthienfupronti r cai cofilktikeppduminumjfoily 8hehaving
support, the heat may be applied fromthe support side if a thin sheet
such as a [kneercoilal pkastiesinf i Ealmns Aispdosidetiheorsupmer t side Qitterndos®e, is
the heat may be applied fromboth sides of the carrier sheet and the
support. adhelredf abirstt ity aheesphasti¢acrinm t beipgoCcthe aceSimli FY1ind 02,

the present invention, a dielectric plastic filmor a
Then, a resin film 2a can be formed by applying a 1liquid
resin to the entire surface (inclusive of the surface of the
suéport 4 which is seen through the coil) of the aluminum foil
3b having no resin film 2 thereon.

Fig. 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 provic;ed linearly in the optermost portion
2c of the coil as a co\nnection point to érovide a current

- path between the metallic foils "1aminéted .on the surface and
the back of the resin film 2.

Fig. 5 is an exploded perspective view of a resonant
ltag 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 specifiqally in the
present example, three aluminum foils 3 are laminated. In

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



dielectric resin filmis..used as the support. The circuit- like -nmetallic
foil is transferred to each of the si-des of the .dielectric support using
the above process to forma circuit or a capacitor section on both sides
of the swupport. In this rmanner, a reggnant circuit is established to
provi de the base for the resonant tag. In case of using a resin
film as the support, a resin coating is prepared by, for exanple,
appl yi ng HERe%efBAnithel 1oveEi aluméawn fodlsy anec| eerrecirtber . A fultiher
resin filmon the release paper is then used as the support to transfer
t hereon t¢RMRAGE Ui tTeSRANHRLt albadc f BiavingThear el predepaprineéd perdsmhandf f
t hereafter and another circuit-like netallic foil can thus be transferred
t her eaf t ercharadkerisbics t lcennetke | i dmplemendegdl i oy r edihusf i | Joinindi cla
the peeling-off is done, ' 17

plurality of foils.

EXAMPLE 2

Figs. 7A to 7G are a schematically drawn diagram showing
the cross-sectional view of the step sequential members
obtained during the fabrication proces.s' of a resonant
tag, which is provided as an explanatory means for a process
according to an embodimeﬂt of the present invention. In Fig.
7A, a metallic foil 102 -surfat:e-coated with a thermal adhesive
resin f£ilm 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 Figqg. ?B, the laminate 110 is subjected to
stamping to form a notct: 109 to the metallic foil 102. The
resulting laminater 110 is then supefpose;i on a support (a
plaétic film) 108 and the notched portion is heat-contacted
by using a mold 111 (Fig. 7C). ©Upon peéling,off the laminate
110, the metallic foil 102 of the heated circuit pattern
alone is transferred to the support 108 (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-like metallic foil



I.e., the peeled-off face, to obtain a base for the resonant tag. The
resins for use as thedielectric.plastic. filmor the dielectric resin film
i ncl ude those conventionally used in this field. Specifically nentioned"
are films or resin paints such as pol y® hyl ene, pol ypropyl ene,

pol ystyrene, polyester, etc. Furthernore, heat-resistant products can be
fabricated _using heat-registant _resins such as polyin de for the support.
Pr ef er abl #9023 b RPHR 595%???%g°FstB?o§P@@Gr§réU&busl?huﬁolﬁfﬂpt ra,
i.e., the dielectric glastic film or the dielectric resin film to

connect t hasfefar| ther 5psoRant %ag (FigsyedEokor H€)surface and the back of
the support or to facilitate the destruction of the resonant <circuit

by applying cBigent8 i &S casarspecsdve Mievhobf @ fakricationy appapatwsded
at a position in the support where the netallic foil on the surface is
super posediorn use het &hei cdndiinuonst perdsidlon ofhdhee|pnigess éescyibed
necessary for deactivating the resonant state can be controlled by

adj ust i ngabbeeposi tion at '

Referring to Fig. 8, a laminate 150 supplied in the form
of a rqli is rewound and fed to a first 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 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 g;‘ortion for transferring the metallic
foil to the support 151 using the first hé;ting 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




-which the hole or the cutting is provided. Mreover, the hole or the
cutting can be used for connecting the circuits provided on the upper and
the | ower sides of a multi-layered printed circuit board. In
fabricati-ng a resonant tag, there is no particular Ilimtation for the
thermal adhesive resin to be applied to the surface of the netallic

foil. Accordingl y,. .gany _type, of .
38 4. A W&@géégfgrf°ﬁgb¥i°cla‘¥"?%§ a VRFcuione | BITFAGE | i EheER9f siRettheng

processi ng conpri sing: roviding a predetermned circuit-like pattern
on a netaf&vé FS?I rl& Ehe; r'éé)vqréﬁ n’é‘glel cdffri si fea RaGK i OFf stheet suppPRt ed

thereto the nmetallic foil, by means of patterning
5la is combined "to a laminate 150 which is rewound from a

rolJ_,ed laminate 150 shown in the right hand side of Fig. 8,
and is transferred with a metallic foil in the same manner
as described above using a second cutting press 163. In
this manner, the support 15la together with the laminate 150
is passed through a second heating press 164 and a. second heat
setting press 165 to provide a final product 153 having a
metallic foil «circuit on the surface -a;nd the back of
the support 151a.

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 schematic'ally."drawn flow diagram
showing the cross section views of the step sequential
members obtained during the fabrica'tion 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 thosé described in Example 2 with reference

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



using a stanping die ; super posing on said patterned first.lam nate,”
a.second lamnate conprising a carrier sheet adhered thereto a netallic
sheet being patterned by means of patterning using a stanping die; and
heating said circuit-like patterned portihens formthe carrier sheet side
of either or both of the first and the ~second | am nates, thereby form ng

' it-1ik i ¢ fol bath ,si d f sai 1 $h hot.- e
oot ve! | BBl ol S o28a"0" elcfullor Ko7 UPUREL 4 Lali™l o
fabricati ' [ I.i il heet | ai ' .ai ,
wher e n t nobRyERE povida THARVILRSLD st 2° Refalfie, kil Jbd, o
easi | y rem)v%bl e. adhesive. r 6.. A g:ﬁj%cess f or f briéag%g a, Cj r,cuijé-,l i ke
metal lic foSEamBhRY: 185 SUPETRRFSHop) _ PR 9T tH BPTR e it 9t

adhering the talli¢c foils .to the carrier sheets is
g 105re provi&ed on tixe support 187. The entire structure is then

subjected to heating under pressure 1;0 form another
circuit-like metallic floil.:'“ 102 on the surface of the
previou_sly established circuit-like metallic foil 102.

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

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

Similar to the p;‘ocess described in Example 2 with
reference to Fig. 8, a laminate 150 suppiied in the form of
a roll is. rewound and fed to a first cutting press 160 for
stamping out the metallic foil. The mei-;allic 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 tmnecesséry laminate 152 is taken up,

while the support 15la having thereon the metallic foil



.characterized in that it conprises a blend of an adhesion .
19 the second lamnate. Furthernore, a sinple thernmal adhesive resin
filmcan be applied to the netallic foil of the first laninate while

applying.a dielectric resin filmto the 29%etallic foil of the second
| am nat e. The resulting tw lamnates are then joined to provide a

base for the resqnant a s_an_injeqrated body. . The,base far, the
resonant t &FHMIs obfai tﬁ‘elgtﬁ raaﬂgﬂ%gze%tco%f’- I Péﬁsﬁﬂlﬁl R i) ﬁvseag:g.ngheby
resonant circuit to fhe bokh surfaces of the resin filmcan be fi nifshed
into a desi4Sddd pRodtiiSt Aegks Inds oRERES t dP4r a TR oRARCCFILATL cERehe

i mpl emented by adhering a reinforcing nenber or a decoratjve sheet such as
a paper, aRuesentc {eXAPPLE o iSneethqWev@r. cgdifferent from that with

reference to Fig. 8. More specifically, the support 151a
having the metallic foil ci_rcuit on one face thereof is fed to
the next step without being reversed by the roll 168. The
support 15la is assembled with a laminate 150 rewound £from
the rolled laminate 150 placed on the center of the
apparatus. The 1laminate 159 has thereon a stamped metallic
foil provided in the same manner as that i;x Example 2 using a
second cutting press 163. The resulting structure comprising
the support 15la and the laminate 150 is passéd through a
second heating press 164 and the second heat setting 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 res-o.pance label as illustrated in Fig. 10G
is finally obtainéci by l.pplying an adhesion adhesive to the
support - of the product obtained abové, af;d 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 £rom those

described in the foregoing examples in that rolls are used in



. one side of the resulti ng base for the resonant tag. For instance, a
paper or a plastic filmmy 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 attachi ng thereto a rel ease paper. A
resonant tag directly applicable to good® by peeling off the rel ease paper
can be obtained in this manner. Thus, because a coating process of a
li qui d resithei sP1aapl P&d BlGte afdwPreat Fugtingi pressi c heaking oHEReFed and
the present invention provides a resonant tag conprising a
di el ectri cheatnsp&tingp@ress-to the conventional plastic filns fabricated
by extrusion nolding concerning tolerance in film thickness.
Furthernore, bRefesirigg tHoe Figesi h2, f they apparatus comprises a first and
20 directly as an adhesive, the fluctuation in thickness of the

second cutting die rolls 180 and 183, heating rolls 181 and

184, and heat setting rolls 182 and 185.

Referring to Fig. 13, the cutting die rolls 180 for use
in the present apparatus may be a pair of rolls comprising,
for instance, a metallic roll 180a equipped 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 bé, for example, a pair of rolls 18la
and 181b 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

same ' 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



. dielectric layer ‘in conventional resonant tags attributed to -the plastic
fi.l m bei ng adhered using an adhesive can be elimnated. - Mreover, a
wi der selection for aresin is allowed, and a filler and the ‘like
for inproving the dielectric characterjstics of the resin filmcan be

added in

the resin at a desired concentfhtion. It is also possible to

bl end t of ' d d. A di ngl t ot
ot oved | ATPSRRAGST ot FEF e B Sk cEhes digiactb trfn, 1§30 dming &

the desired erX|b|I avai | abl e. Furt her nor e, the operation
kL FE-

of stanplnﬂeﬁﬂﬂ dfe

f 5qqe | pete a1dgi Ireagieralingeinn thee ralaghric

invention is also facilitated, because the resin filmis formed on at

| east one

filme 102 138 Meed Ifar feppnecting Mbheowairrcutks ppoeeidedc oo diakh

to the present invention conprises using a |lam nate as a base materi al
conpri si ngsaddesar pifer theecedikdectgiadh&idad t Hd2eon cr neficat | idestidyimp tHma
the netallic foil alone can be stanped out into a desired

resonant circuit.

In the resonant tag according to the present example, a
non-coated portion. can be left over on the thermal adhesive
resin film 101 formed on the surface of the metallic foil 102
of the laminéte at the position corresppnding 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
that the circuits themselves function as the capacitor

electrode plates. That is, the circuits are disposed faced.

to each other with a didlectric film interposed therebetween.

The electric energy and the 1like neceésarfoor 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 deéired. &idth (e.qg.,

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



. patt'ern, and t hat the stanped-out portion can "be transferred
tqQ the support by heating and applying pressure fromthe carrier sheet

si de or the support side. Conmparing wth the conventional process of die
stanping, it can be seen that the procegg according to the present
invention allows a desired-circuit pattern to be forned even on a thin and
sof t , . . 21 metallic foil. The .
process atCEPERARILYo the aRRIJGation,, £Xeldn Phr i HRE mPRessRh doVERtion
formati on of concentric atterns cogﬁosed of large and small circles_in

addi tion t55 MAE cORLYnUbIRIERH| 49 KEDREL (QF nFegomany) | §agd8ed §iR9iR Paver

art processes. In case of using a paper for the carrier sheet, a mark
for alignipgintedcain@r heeasdaay myd tighawered ppristed t¢decutinr boards.
metallic foil circuits can be forned easily on both
etc. Other application fields include the production of
electric carpets, electric Dblankets, heating . plates for
melting snow, etc., in which the present invention is applied
to heat-reéistant plastic sheets and woven cloth; defoggers
for automobiles, in which the present invention is applied to
glass sheets; and defrosting glasses and sheets, in which the
.present invention is applied to glass sheeés 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 various changes and
modifications can be madie therein without departing from the
spirit and scope thereof. o
" In a resonant label of such a type that an adhision
adhesive 5 1is coated on one-side face of a resonant tag
base A and a release paper 6 is covered thereon, there is a
case that static eléctricity 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 1is possibility that resonant characteristics are lost



the surface and the back of the support in a superposed arrangenent. Thus,
a.resonant tag conprising a capacitor consisting of a dielectric film

i nt'er posed between two facing metallic foil circuits can be readily

i mpl enment ed. In case a lamnate cA@%rising a nmetallic foil surface-
coated with a thermal adhesive resin filmis used as the dielectric |ayer

in the prggg.nhii?&ﬁ%t@a) t%déﬂ,eeleei(étcrtir%stla%%i%;giiichl & | i shed by the

coating o resin. the ~Tres ctric film is

_far superi or t e nventional plastic filns fabricated by extrusion
mol di ng  concer nérdﬁ% e?’gncéréﬁ’\n@fi “’rﬁq'l t /i cRREEST. it BRY oI RRIRFY, ang

resonance _t I, mpr ov .0 resgnant frequency characteristics, and in
f1exibili gﬁqé‘l 2GS 4B é’?‘mh E‘;QGWDLE% cause glaticpglRchriekby o

perspective view of a resonant tag according to an enbodi nent of the
pr esent ip‘pgﬂttp&n,npﬂ—coated portions 5a on the face of the resonant

tag material on which the adhesion adhesive is coated, as
shown in Figs. 18 to 20. | Fig. 18 shows an example.that the
non-coated portions 5a are linearly __piovided. Fig. 20 shows
a perspective view of the 'example. of Fig. 18. The 1linear-
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 5Sa is provided in a shape of a
lattice. On top of these examples, the adhesion adhesive may
be p'rovided in appropriate intervals, e.g., in a shape of
dotted lines. |

In the convent:_'.onal: resonant tags, a film such as plastic
film which had been p“i'evioﬁsly formed 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 transmitting very' strong resonant frequency to the
resonant tags which is o;ne 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 noi: been easily shorted, so that it has been

\

relied on a method that a portion wfxich is easiiy shorted is



.22 “which a resin film?2 béi ng pkovi ded as a dielectr ic | ayer is fornmed_in

IRl

hlbiahiae.

the sane shape as that of an aluminumfoil 3a  stanped out into a coil-1i k'e_“

shépe. Referring to Fig. 1, the resin film2 is disposed far apart from

the alum numfoil 3a. However, in pract3i4ce, aliquidresinis applied to

the alumnumfoil and stanped together -with the aluminumfoil 3a.

Accor di ngl fornié® ratsi rtHe | med ghboichbedr abgd ¥ tdapdei S f asFectfodde plate
alumnum foil 3a to provide a nonolithic body. - Referring to Fig. 1, a
coi l -1i ke sechionprevidgd aty the mnd eemtion tdfe thleiniesondnti |cidcwtss .

adhered to the resin, film2 in such a manner that the coiling direction

thereof is rev®sedb®it

foil 3a.
al um num f
4

and having several microns in thickness and which has also a
role of an adhesive. In a case that strong dielectric
frequencies are transmitted to the resonani_i circuits- in the
conventional method, a large number of electrone are
accumulated at a portion, e.g., end portion(s) of bent
portion(s) of coi.l circuits 31, which is electrically most
weak (e.g., a range' Z encircled by two_-ciotted line 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 1imi£ed to the bent portion
of the coil circuit, bﬁt it may be prepared by narrowing the
width of the coil circuit or partly narrowing parts of the
coil circuit. In Fig. -?1, 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 a
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 oppo‘sed to each
other by sandwiching the dielectric layer _and are plasted to
utilize the circuits themselves as a capacitor electrode

plate section.

PreSgct inventien; | i §jedi rdkeiemtsic i ndavarunidsum
5y FRSEa DS 5585 SoboReERey Aol ik, B H° eopmps

s furfﬂ-ﬁﬁ vy OPRLLY resin layer having dielectric characteristics



W . . . . )
super posed thereon, and the resulting lam nate is subjected to hot contact -
baiding. - Specifically:in the present exanple, .a resin film2 is also.
forméd to the aluminumfoil 3b in the sanme manner as in alunminumfoil 3a,
and a support 4, e.g., a paper or a plastic film is lamnated on the

| oner surface thereof. A release paperaf is adhered to the support 4 by

i nterposi ng an adhesi on adhesive 5 theretetween. On the other hand, a
paper 8 is adhered to the upper surface of-the alumnumfoil 3a using an
adhesi on adhesive or an adhesive 7 to obtain the desired resonant tag 1.
23 The pdfrE ldmited pteyithel abovepdeseribedr deacthvabtinghemethod,
r esonant i rcuiit thereunder ccordingly, the paper _is provided

. A
with a priftfng rgfoé‘al%e! FRAPEREY ng CHAFRGIRIISHIES  aify adthRangespnant
; di stribut ots &f; & Q&YSE&!’Lﬁanoph:rﬂ%s%resent invention may be deactivated

by a method that resonant circuits on the both surfaces of
a dielectric layer are mechanically connected under press
which has been used for deactivating resonant frequencies

characteristics in the conventional resonant tags.



—_——

Fi g;- 2*shows an expl oded perspective view of a'résonant ta rel
anot her enbodi nent of the present invention, - in which a r‘@‘ m:l ugﬂmﬁm
provided at the sane area as that of a shape defined by t mos

peri phery of- the coil-like alumnumfoil 3a. The other constitution of
the resonant tag is the sanme as that of ggstructure illustrated in Fig. 1.
Accordingly, the explanation for the sanme nenbers as those illustrated in
Firg. 1 is omitted by aft [ the sane synbols thereto. In the present
exanpl e, thémW¥§iﬁ£f?ﬁ%$§§Bigg’shomn as a planar film However, a
liquid resin may be applied to the entire surface of the coil-Ilike
alumnumfoil to forma film Accordingly, a shape conprising a resin

peci 1 cal Tyi- a &b PEPCRES, £t ot BhirRly SFine Bk TERE Retaptdi roua,
surface and THTBAER of tRaeREs a8 AERUT R D 0 MResared. | Fig. 3
- shows an expl odedsPed Ses¢eds WAy o 1SR Komphrd% AIE ¥ Bl {&r aniddt |
ot her enbodi ment of the present :
such as a paper or a plastic film adhered thereto a metallic
foil as the base material, and

said process comprising:

patterning the metallic foil of said ;aminate using a
stamping die to provide a predetermined circuit-like pattern
on the metallic foil;

disposing the surface of a support such as a plastic film
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 support by heating said circuit-like patterned

portion from the carrier sheet side of said laminate or from

the support side. 3

2. A process for fabricating a circuit-like metallic foil
sheet as claimed in claim 1, wherein,

said process uées, as the base material, a laminate
comprising a carrier sheet adhered theréto a metallic foil and
a coating of a.thermal,adhesive resin formed further thereon,

and said process comprising:



i nvention, in which a coil-like resin film2 is provided together wtha—:

|12)I4_ana2 i“.saSiuge](cji larsntzﬁe S{JBpg?tS? : El)?ISt: ;:kfei lalmum'-num f.oi [ 31)!"1"””"1;"'”“,"""
0 »

coil-like resin film2 provided on one side thereof is adhérefi firgt
the plastic filmusing the resin film2. 3%hen, a resin film2a can be

formed by applying a liquid resin to the entire surface (inclusive of the -

surface of the support 4 which is seen through the coil) of the alum num
foil 3b havi ng npaté&smning rtlre tmetadhic foilFiof gaifodaminadiesesingea
view of a resonant tag,k according to a yet other enbodi nent of the present

i nventi on,

hamping S4ecterbnovdde acpradaternined chncebbdlikevpatbern

film2b m xed therein an electrically conductive materi al

on the metallic foil;
disposing the surface of a support opposed to the side of
said laminate havint thereon the metallic foil; and
transferring the circuit-like metallic foil to the
surface of the support by heating said circuit-like patterned
portién from the carrier sheet side of said laminate or from

the support side.

3. A process for fabricating a cifcuit—like metallic foil
sheet as claimed in claim 1, wherein,

said process uses a laminate comprising a carrier sheet
adhered thereto a metallic foil as the base material, and

said process éomprising:

patterning the metallic foil of said laminate using a
stamping die to providg a predetermined circuit-like pattern
on the.metailic foil; -\

disposing opposed to the side of said laminate having
thereon the metallic foil, the surface of a sﬁpport which
itself is thermal adhesive or which haé thereon a coating of
a thermal adhesive; and

transferring the circuit-like metallic foil to the
surface of the support by heating said circuit-like patterned
portion from the carrier sheet side of said laminate or from

the support side.



(e.qg., -an aI ' r a copp d N

the resinTRS b qacquf coI or gml'mm"'"ﬂnl"m duct i ye_te S
provi ded | al um rfumcf okl i rCull” i n {fhi sk
however, S|n fllnlcan be provided linearly i e
portion 20 of the coil as a connection pggnt to provide \g=t path

between the netallic foils |am nated on the surface and the back of the
resin film2, Fi g. s. an expl,od erspegtive, vie son

tag accordirfy to %nPEgESEanﬁF 5#ﬁ%ﬁ?é%%ﬂ§a ?+ﬁ%%%?6%1ﬂé e%ﬁ%i %%11
plurality of COI each.having thereon a resin f|In1are

| am nat ed. sﬁ@&?fPE&FF?SFﬂgtﬁgmpﬁ?ﬁégﬁf exanpl e, three alum num

foils 3 ar ﬁe' o BE801a1hg & Predetd ¥ "6E-BYTEL21xk0 pROEA PSR O

‘metallic foil of a first laminate comprising g_carrler sheet
adhered thereto the metallic foil{ by means of patte;ning
using a stamping die; -

superposing on said patterned first laninate, a second
laminate comprising a carrier sheet adhered thereto a metallic
sheet being patterned by means of patterning using a stamping
die; and |

heating said circuit-like patterned portions form the
carrier sheet side of either or both of the first.and the
second laminates, thereby forming circuit-like metallic foils
on both sides of said support with hot-melt adhesive films

being interposed therebetween.

5. A process for fabricatipg a circuit-like metallic foil
sheet as claimed in clajim 1, wherein the metallic foils are
adhered to the carrier sheets using an. easily removable

adhesive. |

6. A process for fabricating a circuit-like metallic foil
sheet as claimed in claim 5, wherein the adhesive used for
adhering the metallic foils to the carrier sheets is

characterized in that it comprises a blend of an adhesion



upper and the lower alumnumfoils are connected. A furq

r esonant tag having a predeterm ned -resonant _charmummmmuﬂg' '
be i npl emented by t hus joining a plurality of foidse &

Figs. 7A.to 7G are a schematically drawn di agram show ng the
cross-sectional view of the step sequentizgl nmenbers obtained during the
fabrication process of a resonant tag, which is provided.as an

expl anat ory neans, for a process, according to _an enbodi nent of {he present
invention. adhegive apd 3 RANg 2a9Rt. 188ds hak e TGar RIS LAN 2 foxSeTal
adhesi ve rqi%n fi 101 is adgerﬁd ﬁo a carrier sheet 104 using a
pressur e- sensi - SHREEFIESDr PEn"88HE8¥on adhesive 103 to provide a

| am nate as the base for the resonant tag. Referring to Fig. 7B, the
| am nate 110 is subjected to stanping to forma notch 109 to the netallic
foil 102. The resulting lam nate- 110 is then superposed on a support (a

7. A process for fabricating a circuit-like metallic foil
sheet as claimed in claim 1, wherein the metallic foil is a 3
to 150 g m thick foil of a metal such as aluminum, copper, or

stainiess steel.

8. A process for fabricating a circuit-like metallic foil
sheet as claimed in claim 1, wherein the metallic foil is a 10
to 60 u m thick foil of a metal such as aluminum, copper foil,

or stainless steel.

9. A process for fabricaﬁing a circuit-like metallic foil
sheet as claimed in claim 1, wherein the support is a
dielectric.

\.\
10. A sheet comprising a circuit-like.metallic foil obtained

according to a process as claimed in claim 1.

11. A process for fabricating a resonant tag using .a
dielectric plastic film or a dieletric resin film as the
-support, said process comprising forming a resonant circuit on
both sides of the support by transferring a ci_.rcuit-like

metallic foil according to a process as claimed in claim 1.



plastic film 108 and the notched portion is heat- contacLed—Aaf4£H4ﬁ}ﬁf~————

nmold 111 (Fig. 7C). Upon peeling off the lam nate 110,.
102 of the heated circuit pattern alone is trahsf-erred :tF' llﬁ iu_“w &ﬂ “II
108 (Fig. 7D). After thus providing a circuit-like ne

on the surface of the support 108, the same operation is repeated to the
back thereof to establish a circuit-like4oetallic foi

26 102 on both surfaces of the support 108. Thus is obtained a base for
the resonant tag (Figs. 7E to 7G). Fig. 8is a perspective view of a

fabricati tu f t he conti nuous o er on of t rocess
doscr i bed  abBoe A Proqells, Bk fanffedfing " FeaPREnE 185 as,iatred The

form of a r8i£1h§1iew9ﬂggefﬂd é&%’é&ﬁﬁ%ré'f§3a083éi“8t9&85 égglc film or

a dlelectrlc resin film provided previously thereto a hole or
a notch at a predetermined position for connecting the
metallic foil circuits that are to be provided on both the

surface and the back of the support.

13. A process for fabricating a resonant tag,
comprising:

providing, by means of patterning using a stamping die,
a predetermined circuit-like pattern on a metallic foil of a
first laminate comprising a carrier sheet adhered thereto the
metallic foil and having further thereon a hot-melt adhesive
dielectric resin film;

superposing on said patterned first laminate, a second
laminate comprising a carrier sheet adhered thereto a metallic
sheet being patterned b§ means of patterning using a stamping
die; and

heating said circuit-like patterned portions from the
carrier sheet side of either or both of the first and the
second laminates, thereby forming circuit-like metallic foils
on both sides of said supportl with hot-melt adhesive

dielectric resin films interposed therebetween.



“stanpi ng out the netalli c f0| | ”i rmm% is stanped out
t oget her WhtstShatHag so tha m [m HI ferre

151 by usi n atl ng .press L es cenbi ned |l am nt%P%Eiﬁecgé(fN

t he support ed at the reverse roll 167.

| am nate 152 1S taken up, whi |l e a supportl15l a having thereon the netallic
foil circuit 1is further subj ected to pressing under heat by using a first

heat setting;presy Logcess fH“ d{ﬁ] 0%'5'%8%8133{14:6@ é‘séal%ﬂ%ed in

st anpi ng out the tallic fo ransterri

metal lic fophaig tfre suaeetatmlai Q%b _ h%ﬁiﬁ eh%%%iﬁgs al O¢ndfa)

Illustrated in Fig. 9. Referrlngto ere s hown

perforating aaﬁeeiaéuale.t%trfw rd¥dh rmtlna £4¥héa bhetBke Rt feile b&; f@?@
to Fig. 16) in the support 151 (in a case that the support is a dieleciric

film for usgetal ecoehbedki nagetihe netallic foil circuit on the surface of
the dielectric filmwth that on the back of the film - Turning to
Fig. 8, the support 15l1la provided with a

15. A resonant tag fabricated according to a process as

claimed in claim 11.

16. A resonant tag comprising a circuit-like metallic foil
being adhered to either or both sides of .a dielectric film

prepared from a liquid resin by a coating process.

17. A resonant tatg’ as claimed in claim 16, wherein the
dielectric resin film is provided on one side of the metallic
foil and in the same shape as that of the circuit-like

metallic foil.

18. A resonant tag aé‘ claimed in claim 17, wherein the
dielectric resin film is laminated on one side of the metallic
foil and has an area corresponding to that of a shape defined

by the outer periphery of the circuit-like metallic foil.

19. A resonant tag as claimed in claim 16, wherein the

dielectric resin film is made of an adhesive resin.
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as descri bed above using a second cuybting press
manner, the support 15l1a together with the |lam nate 150 |s passed through
a second heat | ng Rress nd, a second ,heat setting press 165 .to provide
a final prodd@ 123 ﬁSﬁPH&ng TR acomprisdng EWF’CLH”? nare  famingtesccof

| f necessar% ri nt ed paper is
&

d h back
Z'?t ac}]eg, aﬁcz}(’fﬁélsrt rL1|' §§%921%§1:$ﬂ)’r]r%d haying  gpe ti one,$18Red
to the prodygl Liygs ao%tlaélreet'ﬁrtl% WA A 1 YL df% 2 2 " FE QY  resin

by a coating process, said metallic foils being laminated

‘using the dielectric resin coating as an adhesive.

21. A resonant tag in which an adhesion adhesive is coated on
at least one face of a resonant tag base and a release paper
is applied on the upper face of the adhesive-coatedl base, the
resonant tag characterized in that the adhesion adhesive is
coated in such a manner that noncoated portion of the adhesion

adhesive is provided at appropriate width.

22. A resonant tag claimed in claim 21, wherein the noncoated

portion is in a linear shape or a lattice shape.

19531



| abel : mw)@rﬁaseb a schematical ly drawn flow

g egram, Szﬂgmm@fﬁfszz o R oo

provi ded as y neans for a process accordi 5
enbodi ment of the present invention. 43The process s ustrated in
Figs. |IOAto |IOD are the sane as those described in Exanple 2 with

reference to Figs. 7A to 7D A circuit-like nmetallic foiI 102 is

28 providgd on one side gf.ihg S dle%Z:’tx%q: ?’ézankagbﬁ?ﬁrrpl ks é@gncy

provi ded preV| ously thereon a ne aII
SUperpOSGdcﬁErEEQeH‘EBQEc&'Clﬁfof:héhftégﬂn'ﬂdﬁ CtEQ' las claimed in claim 16,

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.

24. A method for deactivating resonant frequency
characteristics as claimed in claim 23, wherein the resonant
tag is a tag in which the coil circuits or the resonant
circuit .are in correspondence with each other and laminated
ﬁ: a dielectric film so that the coil Circqits sandwich the

dielectric £ilm.



102 Pprovi ded on the support 107. The entire structure is then subjected
to heating under pressure to °~ form another circuit-like netallic
foil 102 on the surface of the previously established circuit-Ilike
metallic foil 102, The support 107 of the base for a resonant | abel
thus obtained is coated with a pressyge sensitive adhesive
(adhesi on adhesive) 106 for use i ering, the resonant |abel, and a
rel ease paper 105 is attached to p;%ﬁ?urfa e covered on the
adhesi on- adhesive coated |abel *t'o~finallly obtain a resonant | abel.
Fig.11 is a perspective view of a fabrication apparatus for use in the
conti nuous operation of the process desexj bed abqve. Simlar to the
Fig. 8 a lamnate 150
supplied in the formof a ro Fed to a first cutting press
160 for stanping out the of al Iilc foil is stanped
4

nsferred to the



conmbi ned’ | ami nate 150 and support 151 are separated at the reverse rol
167. The unnecessary lamnate 152 is taken up, while the support 15la

havi ng thereon the nmetallic foil 29
circuit is further subjected to pressing under heating by wusing a first
heat setting press 162. The process of the present exanple is,

however, different from that wth %jﬁrence to.Fig. 8. Mre
specifically, the support 151a haviné t € metallic foil circuit on one
face thereof is fed to the next step without being reversed by the rol

168. The support 15l1a is assenbled with a | amnate 150 rewound from the
rolled | am nate 150 placed on the center of the apparatus. The |am nate

150 has thereon a stanped netallicf:ZE;I prg?ided in the same manner as
that in Exanple 2 using a .

8




secohd clutting press 163. The resulting structure conprising the support
151a and the lam nate 150 is passed through a second heating press 164 and
t he second heat setting press 165 to finally obtain a product 154 having a
second nmetallic foil circuit on the netallic foil circuit previously
provided on the support. A resonance |label as illustrated in Fig. 10G is
finally obtained by applying an adhesiongS?esive to the support of the
product obtained above, and further adHerFng thereto a rel ease 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

I nvention. The apparatus differs f t hos described in the foregoing
exanples in that rolls are used infﬁﬁg; i?

8




30 the place of plate type cutting press, heating pfess,'and heat setting

press. Referring to Fig. 12, the apparatus conprises a first and
second cutting die rolls 180 and 183, heating rolls 181 .and 184, and heat
setting rolls 182 and 185. Referring to Fig. 13, the cutting die rolls

180 for use in the present apparatus may be a pair of rolls conprising,
for instance, a netallic roll 180a equi gﬁq6mﬁth a cutting blade 801 on
the surface thereof and a rubber roll 180b*"havi ng a snooth surface.
Referring to Fig. 14, the heat setting rolls 181 may be, for exanple,
a pair of rolls 18la and 181b each having a heating pattern protrusions on
the surface thereof in a manner simlar to the relief printing rolls.
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
Illustrated in Fig. 12 is essentially the sanme as that shown in Fig. 11,
except that the presses are




repl aced by rolls. EXAMPLE 5 Fig. 16 shows an expl oded perspective

view of a nodified type of a resonant tag obtai ned by a process descri bed

in Exanple 2. A hole 113 is provided previously to a plastic dielectric

film112 that is used as the.-support, and circuits

31 are provided on both sides of the dielectric film112 using a netallic
foil 102. The hole 113 perforated in tHe/gielectric film2112 is used for

-connecting the circuits provided on bot Sdes of the dielectric film112,

or for destroying the resonant circyll,, n the resonant tag
Aﬁ;boat portion can be left over on

8

according to the present exanple, a
the thernmal adhesive .




resih film 101 formed on the surface of the netallic foil 102 of the
| am nate 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 el ectrode section on the edges of the coil-like «circuit.
More specifically, coil-Ilike netallic foil circuits 102 are forned on both

sides of the dielectric film112 so % the circuits thenselves
function as the capacitor electrode p‘&ées That is, the circuits are
di sposed faced. to each other with a dielectric filminterposed

t herebetween. The electric energy and the |ike necessary for destroying
the resonant circuit. can be controlled by adjusting the position of the
hol e 113. The present invention has been described in detail by

maki ng special reference to resonant tags and resonant |abels. However,

t he present invention enables transfer of I|inearly pattenred netallic
foils of a desired mndth (e.q. froml mto about 10 mm) to various types
of articles. '

; 2LA



32 Accordingly, the application field of the present invention is not
only limted to that of resonant tags, single layer .printed circuit

boards, multi-layered printed cirCU|t boards, etc. Q her application
fields include the production electrlc carpets, electric

bl ankets, heating plates for neltlng now, etc n which the present
I nvention is applied to heat-resistan 5 &stic s and woven cl ot h;

def oggers for autonobiles, in which the pr esent nventlcn@1|s applied to

gl ass sheets; and defr ost ch16 pr esent
i nvention is applied to %q ﬁ ' r eenhouses.
It is also useful ensive AN ~0l03 he field of

manuf act uri ng -ceranic bodi es such ‘as ,ningaﬁggg’orjihﬁﬂoh i n which

netallic patterns are forned. Wil e the ibveq@pon has been descri bed
in detail and 101
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with'reference to specific enbodinments thereof, it will be apparent to
one skilled in the art that various changes .and nodifications can be nade
therein without departing fromthe spirit and scope thereof. In a
resonant |abel of such a type that an adhision adhesive 5 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 static electricity is
generated when the rel ease paper 6 is B elf8d off fromthe face of the
adhi si on adhesive 5 in use of the final product. (see Fig. 17) At that
time, there is possibility that resonant characteristics are |ost

33 (or diactivated) by the electrostatic discharge. In order to
prevent such a defect, it may select an adhiesion a'iﬁRive whi ch does
not cause static electricity or = \‘
N
8 N @
o ) W)
S il

152

2
(J
152

167

161




provide non-coated portions 5a on the face of the resonant tag nmaterial
on whi ch the adhesi on adhesive is coated, as shown in Figs. 18 to 20.
Fig. 18 shows an exanple that the non-coated portions 5a are linearly
provi ded. Fig. 20 shows a perspective view of the exanple of Fig. 18.
The linear- shaped non-coated portions 5a may provided in parallel to a
direction where the rel ease paper 6 is §e I%d off or may provided at a
right angle thereto. Fig. 19 shows an e aﬁﬂle that the non-coated portion

5a is provided in a shape of a lattice. On top of these exanples, the
adhesi on adhesive may 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 fornmed has been used as a
dielectric layer and coil circuits of resonant circuits have been forned
on the both sides of the dielectri er. na nethod of transmtting
very strong resonant frequency tc)A;xE;%resé;Lnt tags which 1is one of the

conventional nethods of deactivating the resonant circuits, the thickness

190 151

of the




dielectric layer which had been previously fornmed has been thick and has
not been easily shorted, so that it has been relied on a nethod that a
portion which is easily shorted is 34
formed at the neighborhood of a capacitor electrode plate section
provi ded at the end portion of the reso ? g rcuits. 10 In the present
I nvention, the dielectric layer is iTferent fremth onventi onal
plastic filmand is forned / m t hiE e I LA eh dielectric
characteristics and havi _@ermAcrc 3 whi ch has al so
a role of an adhesive. In a cas¢gtal DN Ehelectric
frequencies are transmtted to the resonant ciriuits- in the

convent i onal

met hod, a large nunber of electrone are accygylated at a portion,
e.g., end portion(s) of bent portion(s). of chIl}ﬂqiﬂts , Which is
el ectrically nost 4 4
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weak ‘(e.§., a range Z encircled by two-dotted line in a resonant circuit
30 in Fig. 21, and a dielectric layer at. a portion within the Z range is
destroyed and electrically shorted, whereby the circuits which have been
arranged to be a certain frequency can be destroyed. As the electrically
nost weak portion, it will not be limted to the bent portion of the coi
circuit, but it nay be prepared by narrow the wdth of the coil circuit
or partly narrowing parts of the coil E}ﬂggﬁt. In Fig. 21, the reference
nuneral 32 shows a connecting. portion to connect the resonant
circuits 30 (netallic foil) layered so as to sandwi ch the dielectric

| ayer. The above-nentioned effects of destroying circuits are
remar kably exerted in a case of a resonant tag in which a capacitor

el ectrode plate section is not forned at the end portion of t#e

resonant circuit and instead, two <coil «circuits 31 which Yorma
resonant circuit are opposed to each other by sandw ching the digekectric
| ayer and are plasted to wutilize the circuits thenselves g2 ‘\
capacitor el ectrode —v '

LN

o -

L

168

151a

VT /£ .

Y/ AR

11
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pl ate section. 35 Not limted to
t he above-descri bed deactivating nethod, the resonant frequency
characteristics in the resonant circuits according to the present

i nvention may be deactivated by a nethod that resonant circuits on the
both surfaces of a dielectric |ayer are nmechanically connected under press
whi ch has been used for deactivating resonant frequencies characteristics
in the conventional resonant tags. 12 /16 36
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FIG.




WHAT ‘I S CLAI MED | S: 1. A process for fabricating a circuit-Ilike
netallic foil sheet for resonant tag and the |iKke, sai d process
using a lam nate conprising a carrier sheet such as a paper or a plastic
filmadhered thereto a netallic foil as the base material, and sai d
process conpri si ng: patterning the nmetallic foil of said |amnate
using a stanping die to provide a predetermned circuit-like pattern on
the netallic foil; di sposi ng the'éﬂ/¥8§e of a support such as a

plastic film and the |Iike opposed he gi of said | am nate having
thereon the nmetallic foil; and f%qaansfz ing the circuit-like netallic

foil to the surface of the support by heating said circuit-1like patterned
portion fromthe carrier sheet side Nd | aminate or from the support

si de. /7 180b
N

801
180a

FIG. 14
_181b

/
181a

)

FIG. 15
180

180



2. A process for fabricating a circuit-like netallic foil sheet as
claimed in claim1l, wherein, sai d process uses, as the base material,
a lamnate conprising a carrier sheet adhered thereto a netallic foil and
a coating of a thermal adhesive resin forned further thereon, and said
process conpri sing: 37

patterning the netallic foil of said | apgryaie using a stanping die to
provide a predetermined circuit-like pattern on the netallic foil;

di sposing the surface of a support opposed to the side of said |amnate

havint thereon the netallic foil;. and transferring the circuit-Ilike
metallic foil to the surface of theFf@rt %/Gneating said circuit-like
patterned .

101




porti‘on fromthe carrier sheet side of said am nate or from the support
si de. 3. A process for fabricating a circuit-like netallic foil sheet
as claimed in claim1, wherein, sai d process uses a |lamnate
conprising a carrier sheet adhered thereto a netallic foil as the base
material, and sai d process conpri sing: patterning the netallic
foil of said lamnate using a stanping d|e to provi de a predeterm ned
circuit-like pattern on the netallic f6$/ di sposi ng opposed to the
side of said |lam nate having thereon the netallic foil, the surface of a
support which itself is thermal 've whi ch has thereon a coating of
a thermal adhesive; and tra r e circuit-like metallic foi
to the surface of the support by heatlng said circuit-1ike patterned
portion fromthe carrier sheet side of said Waninat 3% Trom the support

si de.

o
u

C
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38 4. A process for fabricating a circuit-like netallic foil sheet, said
processi ng conpri si ng: providing a predetermned circuit-like pattern
on a netallic foil of a first lamnate conprising a carrier sheet adhered
thereto the netallic foil, by neans of patterning using a stanping die,
superposing on said patterned first |lamggtegs a second |am nate conprising
a carrier sheet adhered thereto a meFerc t being patterned by neans
of patterning using a stanping die; . eating said circuit-1like
patterned portions formthe «carrier sheet side of either or both of the
first and the second |am nates, thereb rmng circuit-like netallic
foils
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on bot h"sides of said support with hot-nelt a ye films being

I nt erposed t herebetween. - 5. A Ehn “}‘ﬁ‘i‘ |cat| ng a ci reuit-1li ke
netallic foil sheet as clained in n the met""i- Eos—are
adhered to the carrier sheets. usi ng vabl e ah’ﬂﬂB\wEETH/@ BEEN
A process for fabricating a circuit-like metailic foil shegt as BEBHAREP| n

claimb5, wherein the adhesive used for adhering the netal | F&=Forfrs to the
carrier sheBSTRACTC ¥ agircbrgedosgrEhat it conprises a blend of an

adhesi on 39 adhesive and a curing
agent, and that the adhesion force thereof decreases by heating.

Circuit-like Metallic Foil Sheet for Resonance
Frequency Characteristic Tag and the Like and
Process for Fabricating it

A circuit-like metallic foil sheet for. resonant tags and
the 1like, and a process for fabricating the same. The
circuit-like metallic foil sheet is fabricated by a process
comprising: fabricating a laminate by adhering, to a carrier
sheet such as a paper or a plastic film, a metallic foil
whose surface is coated with hot-melt adhesive resin f£ilm,
using an adhesive whose adhesion force decreases by heating:;
stamping out the metallic foil of the laminate to provide
thereto a predterminéd circuit-like pattern using a stamping
die; superposing the metallic foil side of the laminate on a
suﬁport such as a plastic film; and trasnferring the
circuit-like metallic foil to the surface of the support by
: heatihg the circuit-likg pattern from the support side or the
carrier sheet side. ‘

A circuit board comprising -a- resr;mant circuit or a
printed wiring circuit can be obtaj.ned with high precision
without employing an etching process in -which chemicals are

used.



7. A process for fabricating a circuit-1like rretalllcf0|l shee

clained in claim1, wherein the netallic f} [ }3[3 mth|¢|k
foil ~of a netal such as alum num copper, Aa-_-ﬂ

process for fabricating a circuit-like netallic fo,l_l sheet. as clal med in

claim1, wherein the netallic foil is a JORepoacEMEST BHeaT i ck foil of a
metal such as al um num copper foil, orl|stai ri_ess steel . - 9. A process
for fabricoipdfRiceidE WeE Ig@lﬂﬁr{ﬁ@ i ¢ flobte Beﬁﬁﬁeiggﬁlal oFig. t) aim 1,
wherein th sing a

circuit-like metallic foil obtained accordi nb 8aJUL i8%cess as claimed in
claim1. _

Circuit-like Metallic Foil Sheet for Resonance
Frequency Characteristic Tag and the Like and
Process for Fabricating it

A circuit-like metallic foil sheet fof resonant tags and
the 1like, and a process for fabricating the same. The
circuit-like metallic foil sheet is fabricated by a process

— comprising: fabricating a laminate by adhering, to a carrier
sheet such as a paper or a plastic £ilm, a metallic foil
whose surface is coated with hot-melt qldhesive resin film,
using an adhesive whose adhesion force decreases by heating;
stamping out the metallic foil of the laminate ¢to provi@e
thereto a predteminéd circuit-like pattern using a stamping
die; superposing the metallic foil side of the laminate on a
support such as a plastic £ilm; and trasnferring the

- circuit-like metallic foil to the surface of the support by
-~heating the circuit—likg pattern from the suppoxrt side or the
carrier sheet side. ‘

A circuit board comprising a' res;:nant circuit or -a
printed wiring circuit can be obtained with high precision

without employing an etching process in which chemicals are

used.
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11. A process for fabricating a resonant tag usi ngre—derectTrc |
plastic filmor a dieletric resin filmas the support %%W%"‘EH
conprising formng a resonant circuit on both sides off the gﬁt
transferring a circuit-like netallic foil according t¢ Qatw%e@gss ST
claimed in claiml1. 3 L———ﬁF A
process for fabricating a resonant tag as clained in claiml1l, V\/nerel n,

t he supporﬁuﬂts,eafﬂwl@ eCchatgupd aglel CeHd | fhAkredt i elstdarg ceeemfigl Power
provi ded previously thereto a hole or a notch at a predet erm ned position’

for connegyd ng.fde maehadl i prhsticcCifcimls that abantethenpr eeitdednonthat h
the surface and the back of the support.

circuits on the surface and the back of the plastic film

cannot be readily formed, or the resonant circuit once
astablished cannot be easily destroyed, i.e., deactivation of
resonant frequency characteristics is hard. These are other
problems in using the conventional extruded plastic films.

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 substrata. This process, however, 1is not
suitable for resonant tags and the like because a flexible
board cannot be obtained from a thick metallic foil. A
process for fabricating a flexible circuit proposes gie
stanping, which cornprise.s adhering a metall::.c foil ¢to .a
substrate and stamping out the metallic foil into a
predetermined circuit pa:‘ttern, and peeling off the metallic
.foil from the unnecessary portions. waevér, this process is
disadvanté.geous 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.




13. A proctess for fabricating a resonant tag, conprising.__ provi di ng,
by nmeans of patterning using a stanping die, a predeter
pattern on a netallic foil of a first |lam nate conprisi

FEPAGIVENT Slger |

adhered thereto the netallic foil and having further thgr Q_aZt@tAU@!]gg'f |

adhesive dielectric resin film super posi ng on sa Térned first |
| ami nate, a second |aminate conprising a carrier sheet adhered therefo a ~
metallic sheet being patterned by negns of patterning using a stanping
di e; and heating said circuit-1like patterned portions fromthe

carrier sheet side of either or both of the first and the second

| am nat es,

said support with hot-nelt a

t hereby form ng C'ﬁ[ﬁ’fﬂrﬁ\ﬂ?ﬁﬂ%ﬁm{'ﬂb}s on both sides of

ectttre—restn filns interposed

t her ebet ween.  According to the present invention there is provided a process for fabricating a circuit-

like metallic foil sheet for resonant tag and the like,
-said process using a laminate comprising a carrier sheet such as a paper or a plastic
film adhered thereto a metallic foil as the base material, and
said process comprising: _
patterning the metallic foil of said laminate using a stamping die to provide a
predetermined circuit-like pattern on the metallic foil;
disposing the surface of a support such as a plastic film and the like opposed to the
side of said laminate having thereon the metallic foil; and
transferring thé circuit-like metallic foil to the surface of the support by heating said
circuit-like patterned portion from the carrier sheet side of said laminate or from the support
side.
The invention also provides a process for fabricating a circuit-like metallic foil sheet,
said processing comprising:
providing a predetermined circuit-like pattern on a metallic foil of a first laminate
comprising a carrier sheet adhered thereto the metallic foil, by means of patterning using a
stamping die; |
superposing on said patterned first laminate, a second laminate comprising a carrier
sheet adhered thereto a metallic sheet being patterned by means of patterning using a stamping
die; and
| heating said circuit-like patterned portions from the carrier sheet side of either or both
of the first and the second laminates, thereby forming circuit-like metallic foils on both sides
of said support with hot-melt adhesive films being interposed therebetween.
The invention still further provides a process for fabricating a resonant tag,
comprising:
providing, by means of patterning using a stamping die, a predetermined circuit-like
pattern on a metallic foil of a first laminate comprising a carrier sheet adhered thereto the
metallic foil and having further thereon a hot-melt adhesive dielectric resin film;

superposing on said patterned first laminate, a second laminate comprising a carrier




- 41-, *14. A process for fabricating a resonant tag as clained in

claim 13, wherein a second | am nate conprising a ther ﬁn =
dielectric resin filmfornmed on the surface of the [ L?&E&%ﬂge%ﬁ”

5 15. A resonant tag fabricated according to a pr ocess a{,?% aﬂgeﬂUBn]QQ?
claim 11. 16. A resonant tag in | ch an adhesion RV

!

|

coated on at | east one face of a resorfant tag base and a rel ease paper
is applied on the upper face of the adhesive-coated base, t he resonant
tag characterized in that the adhesi on adhesive is coated in such a nmanner
that 10 noncsheetadhgsed thmm bmemlhe sheghlsisigpattertierbley means of patigyiag ysiag a stamping

appropriate d?ﬂlat A resonant tag clained in claim16, wherein
t he noncoat e ion is |n a linear shape or a lattice shape.
42 20. A rieagisid dirgit-tRepdttetied fortivds fiom BR rtietshed skie ofkither or both

of the first and the second laminates, thereby forming circuit-like metallic foils on both sides
5 of said support with hot-melt adhesive dielectric resin films interposed therebetween.

The invention still further provides a resonant tag in which an adbesion adhesive is
coated on at least one face of a resonant tag base and a release paper is applied on the upper
face of the adhesive-coated base, the resonant tag characterized in that the adhesion adhesive
is coated in such a manner that noncoated portion fo the adhesion adhesive is provided at

. 10 appropriate width.

In embodiments of the invention, a simple fabrication process enables production of
a resonant tag having a stable resonant frequency characteristics.

Embodiments.of the present invention provide, with high efficiency and without
utilizing an etching process, a resonant tag having a stable resonant frequency characteristics

15 and a circuit-like metallic foil for use in circuit boards of various types of electric appliances,

heaters, etc., in which a wiring circuit similar to that used in resonant tag is used.

BRIEF DESCRIPTION OF THE DRAWINGS .
Fig. 1 is an exploded perspective view of a resonant tag according to an embodiment

20 of the present invention; _

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;

25 Fig. 4 is 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 is an exploded perspective view of a resonant tag according to an embodiment

of the present invention, in




circuit-like netallic foils having on at |east one side t hereof a

pr ocess,  Sai d motallic fofls bel ﬂ!ﬂlﬂ}lﬂlﬂﬂuﬂl I "usi ng o EEATAREMER T svce

resin coating as an adhesi ve. 4. W mesonant tag ifhhixp AUG 1997 L
adhesi on adhesive is coated on at | east one face of [a_resONAnt tag- - !
base and a rel ease paper Is applied on the upper face of the
adhesi ve- coat ed base, the resonant tiyg characterized in that the
adhesi on adhesive is coated in such a manner that noncoated portion of
the adhesion, %%%'e‘ég 'r%rprfgﬁmgggtfﬂga PLIRARe ) g'kgt thetallic #f1 A [
resonant tag clalne in claim?2 erelrn~the noncoat e portion 1S in

a linear shaggRedk,ashatit pe6ceSeDRy comprisind31

providing a predetermined circuit-like pattern on a
metallic foil of a first laminate comprising g_carrier sheet
adhered thereto the metallic foil, by means of patterning
using a stamping die;

superposing on said- patterned first laminate, a second
lamipate comprising a carrier sheet adhered thereto a metallic
sheet being patﬁerned by means of patterning using a stamping
die; and |

heating said circuit-like patterned portions form the
carrier sheet side of either or both of the first.and the
second laminates, thereby forming circuit-like metallic foils
on both sides of said support with hot-melt adhesive films

being interposed therebetween.

5. A process for fahrlcatlng a circuit-like metallic foil
sheet as claimed in claim4 -, wherein the metallic foils are
adhered to the carrier sheets wusing an- easily removable

adhesive.

6. A process for fabricating a circuit-like metallic foil
sheet as claimed in claim 5, wherein the adhesive used for
adhering the metallic foils to the carrier sheets is

characterized in that it comprises a blend of an adhesion




43 23 A method for “ sonant =,
charcteristics of the resonant @Bf’ Mn cl a| 1 BEPLA%MtET@"'@ET g
short-circuit is caused to generate at ampOgt ort ion {jf

a coil circuit which is electrically weak so as to desiPew Zﬁf ﬁ
circuit, by sending strong resonant frequencies to t he=Fesomant bllbUllf
24. A nmethod for deactivating resonant frequency
characteristics as clained in clalrr1234 wherein the resonant tag is a tag
in which the coil circuits or the resonant circuit are in correspondence
wi th each other and Ian1nated to a dlelectric filmso that the coi

circuits sa vm'chthe citric fi
riﬂ A process 1o }' etmIcamng a resonam tag as claimed in claim 13, wherein a second

laminate comprising a thermal adhesive dielectric resin film formed on the surface of the

metal foil is used.
5 15. A resonant tag fabricated according to a process as claimed in claim 11.

16. A resonant tag in which an adhesion adhesive is coated on at least one face of a

resonant tag base and a release paper is applied on the upper face of the adhesive-coated base,

the resonant tag characterized in that the adhesion adhesive is coated in such a manner that
10 noncoated portion of the adhesion adhesive is provided at appropriate width.

17. A resonant tag claimed in claim 16, wherein the noncoated portion is in a linear shape
or a lattice shape. '




