RESONANT TAG AND METHOD OF MANUFACTURI NG THE SAME

BACKGROUND OF THE INVENTION Field of the Inv I on The present

i nvention relates to resonant tags and a net of manufacturing such
resonant tags. More particularly, the present invention relates to a
resonant tag which is clgable of resonating with a wave having a

predet er m ned frequdtiESONANR FAG AND METROR OF MANUEAGRIRING FHE SAME
generating a wave having the sane frequency as that at which it resonates,
and which is adhered on products for the purpose of preventing robbery,
such as shoplifting, and to a nethod of nmanufacturing such a resonant tag.
Description of the Related Art .Resonant tags have been adhered or

ot herwi se secured on products for the purpose of preventing robbery such
as shoplifting at various stores including supernmarkets, specialty

stores, departnent stores, and C%A%ﬁaﬁﬁq Imlwsonant tags have.

a structure contalning a resonan mresonmates with a wave

having a frequmd gsP el g&\@hﬁb@' ectronic detector |ocated at an
entrance/ exit nerates a wave having the sane
frequency as that atwwlﬁesénf s Bfon TRELA S W lredoithrts iR WIRT 4 O

| ose its resonance frequency property after purchasing procedures,  such as
paynent for themgglosflict, have been conpleted for -a product: on which the

resonant: tag is
of manufacturing such resonant tags More particularly, the

present invention relates to a resonant tag which is capable
of resonating with a wave having a predetermined frequency
generatedby an electronic detector and of generating a wave
having the same frequency as that at which it resonates, and
which 1is adhered on products for the purpose of preventing
robbery, such as shoplifting, and to a method of manufacturing
such a resonant tag.

Description of the Related Art

Resonant tags have been adhered or otherwise secured on
products for the purpose of preventing robbery such as
shoplifting at various stores including supermarkets,
specialty stores, department stores, and CD and video shops.
Such resonant tags have a structure containing a resonant
circuit which resonates with a wave having a frequency
generated by an electronic detector located at an .
entrance/exit of a shcp,'and which generates a wave Having the
same frequency as that at which it resonates. The resonant
tag is'designed to lose its resonance frequency property after
purchasing procedures, such as payment for the product, have

been completed for a product on which the resonant tag is
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02 adhered, so that the el ectronic detector r@)g onger detects resonance
of the resonant tag. The resonant frequency property is elimnated

usual 'y by applying a predetermned voltage in a manner so that an
insulating filmof a capacitor included in the resonant circuit is
damaged, thereby  causing a _dielectric breakdown. On the other hand, if

before conpl et3HRLERA 1RO diitte-the e IRRErRie HaterFaf sedanger detackfict
passes throughd%nﬁﬂentranﬁ\?ﬁ?ﬂq’t1 J_\_/\fhere t@eﬁéectﬁ)?nitﬁcf det ect or isnls:%cat ed,

th t ot PR - SRRAR ra SORET efoc,rter‘ﬂ’r'ﬁ
deteegtez(r),nagnd'the el r ic_l c&&t0 ct r%gt % uch. 4 %onan%ei_t 1:lorr"'_cé)lg‘.kuc an
al arm sound | Wcﬁot?zﬁ"ﬁ% ]f%zﬁ ién agto%‘f)}l "g%le"tc %ei p&gg g4 eff?ee &?:%t

: : : . , ¢ L i

desori bed bel onehERy o Wik B difae S BRAIY 2o I8 00
both, si des of et SHAIAGK P @ DU Akt d Hehiaed) ™ dneeny

an insulating nateria exanpl e, a synthetic resin . . .
Subsequent |y, QasHRf d Al IR bredaiil.! OlorfthedbthidChand; Iif Béfore

including a coil, to be electrically connected to the electrode plate, are
formed by usi ngompldtidicrofail dbtve-mditivridd pirthiasdme prodeduirdss &
the capacitor is formed by using a thinner netal foil. The latter

el ectrode pl at prcsivadts pasises rthoaduigh comnreactmthdey extit edhegter ithe @lextirionicA
resi stance, inductance, capacitance (RLC). resonant circuit is formed by
t he above- descdefmtiamdasslocated, Jhe casgrant dag nesopatianc Iy ¥ a mave

insulating filmof the capacitor greatly influence a resonance frequency
of the ‘generated by the electronic detector, and the electronic

detector detects such resonance to produce an alarm sound
indicating that a robbery has taken place.

The resonant circuit contained in the resonant tag is -
formed generally in the manner described below. .Metal foils
having different thicknesses are formed on both sides of a
thin film (thickness: approxinately 10-30 pm) made of an
insulating material (for egample, a synthetic resin film).
Subsequently, one electrode plate of a capacitor and an
electric circuit, including a coil, to be electrically
connected to the electrode plate, are formed by using a
thicker metal foil, while the other electrode plate of the
capacitor is formed by using a thinner metal foil. The latter
electrode plate is also electrically connected to the electric
circuit. A resistance, inductance, capacitance (RLC) resonant
circuit is formed by the above-described process.

. Since variations in thickness of the insulating film of
the capacitor greatly influence a resonance frequency of the

RLC resonant circuit, it is required that the insulating film
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RLC resonant circuit, it is required that the insulating film 03

is forned to be of uniformthickness. It is alf§gynecessary to formthe
insulating filmof the capacitor in the RLC resonant <circuit to have a
filmthickness as thin as possibl.e so that a dielectric breakdown can be
caused at ‘the | owest possible voltage. However, since the insulating
filmis fornmedisy farmed o, dep @ imindiiarmeidsknegspr oBitehsarilses negessary to
tendency for the insulating filmto be produced with various thicknesses,
dependi ng on t F@TBt %%@F%%M&f Jdey capagiteE dBatheyRLC xesonant

manuf acturing t Accor di tinme, a rtion g

the capacitor, c%%r‘%l*q:u%& Péé’ﬁor?d%q'b‘ﬁi tﬁtql%’hﬁ%sg%%zggﬁﬂ e P?sﬁlggége?%i: at a
bt g ri | BlsaSeEH nrhddul MG Wi Chiala YEAR 3oRBEk B0sfumnds

about an advan{aqealiaat a dielectric breakdown can easily occur at such a

thin portion. Ogn if the insulating filmof the resonant tag has
been subjected 10 goetedS! Binde tedINRvIALIRG m&e&sd%%eheﬂg ove,
there is a problemthat the insulating filmmy recover to the sfate

before the di ekgtiriisiol mdidany ethodsdaapdobltm 23888t ButdditNaVitbidéncy
wave generated by an electronic detector 1f heat or shocks, etc. are

applied to thefoesthantinsalatdhg Filay tohdepprodgeedf wathowgrpeusod. of tine
after the dielectric breakdown. Accordingly, even if a product has been
pai d for and atlickeesses, bdependinghan hbenpreciedoonofhen ersuuidernysed m
of the capacitor of the resonant tag to
and the quality of the manufacturing technique. Accordingly,
at the present time, a portion of the capacitor, which
corresponds to the insulating film, is pressed by using a jig
die to establish a thinner portion. Making a portion of'the
insulating film of the cap;citor thin by pressing in this
manner brings about an advantage that a dielectric breakdown
can easily occur at such a thin portion.

Even if the insulating film of the resonant tag has been.
subjected to a dielectric breakdown in the manner.described
above, there is a problem that the ‘insulating film may recover
to the state before the dielectric breakdown occurred and may
resonate again with a wave generatéd by an electronic detector
if heat or shocks, etc. are applied to the resonant tag, or
after the passage of a long peiiod of time after the
dielectric breakdown. Accordingly, even if a product has been
paid for and a dielectric bireakdown has been caused on the
insulating film of the capacitor of the resonant tag to

eliminate the resonance frequency property of the resonant

tag, there is a problem that when the product on which the
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elimnate the resonance frequency property of the resonant tag, there is a
probl em t hat when the product on which the . resonant tag is
adhered is brought into another shop, the" resdaéht tag may resonate with a
wave generated by an electronic detector |located at that shop and the

el ectronic detector may produce an alarmsound to falsely indicate that a
robbery has takessohame. tag is ddheéred nbe cordight nixerts e tierd chop)s utlsd | ng
filmwith the dielectric breakdown is not sufficiently low, and thus the
conpl ete el i m reesonant tag may oreserdate afiency yavpaenershed bnaEn be
performed in the prior art, SUVMMARY COF THE PRESENT

| NVENTI ON elegtrpnie detestor i ncakad ik thak shap \Andy e eleqironic
ci rcunst ances apd has as an object to provide a resonant t on, which a

br cakdown of t FAPYERERE AT RESEITe e alarm mound ) Salae i naifate shat
further, which :ia__g?desi gﬁ\ed %agg avoid repeated resonance with a wave . ,
generated by a Qﬁﬁ%ﬂ AP 1 S nant tag has lost its resonance

State of 'the tag bertefisile.coule SR RSRIRE df e ARSIl HLF ekl
of manuf act ur ! e il fod R0 Whediffm ‘e ad¥ Iy Yo " erl R the

I nvention is to provide a resonant tag on

the resonance qyPRitd ERiniitatrod Vet rdUnlnte & drcy Prdge¥ lbould
bet ween the two el'ectrode pl ates. Anot her obj ect of thé present :

invention is tGd¥ ®e Greformdd A itie fp¥id@Ed@ct uring such a resonant
t ag. ' E

SUMMARY OF THE PRESENT INVENTION

The present invention has been made in view of the above
circumstances and-haé as an object to pfovide a resonant ta§
on which albreakdown of the resonance propgrty can be
performed with certainf}, and-further,-which is designed to
avoid repeated resonance with a wave generated by a detector
once the resonant tag has lost itS'resonance frequency
property by-preventing the resonant tag from recovering to the
state of the tag before of the breakdown occurred, and to
provide a method of manufacturing'such a resonant tag.

Another object of the present invention is to provide a
resonant tag on which a complete breakdown of the resonance
property can be performed by .forming a short-circuit path
between the two electrode plates.

Another object of the present invention is to provide an
apparatus for manufacturing such a resonant tag.

Additional oﬁjects and advantages of the inventionlwill
be set forth in part in the description which follows and in

part will be obvious from the description, or may be learned
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Addi ti onal objects and advantages of the invention will be set forth in _
part in the description which follows and in a‘é Wl be obvious fromthe
description, or may be | earned by pr ice of the invention.
The objects and advantages of the invention nay be realized and attained
by means of the instrunmentalities and conbinations particularly pointed

out in the apfhd®ipcyigenef the inmentdianeye Thee obgiestss andd adyantaget i
with the purpose of the inventign, as enbodi ed and hroadly descri bed

herein, the rddhdmve nﬁ%ﬁ%&%ﬂ%%@d‘%ﬁ?ﬁ%@%\?&nﬂe@ﬁs &pheses

form'ng one el ectrode plate of the capacitor .and an - tric circuit

which is el ectﬁ'l e@’(ﬁﬁ‘é'ﬁ qcﬁ% RS at’fﬁ" a§|:]1¥f podnfed, put in
insulating fil form t er el ectrode pl ate of the capaci tor, which
is el ectrlcallg/gh rPr?ee ed{]t“"'olat(iﬁflgs ‘el ectric circuit, at the position

opposite the one el c iﬁeev@% g&#l@etao%q iur gd%qtehg,&%ﬂs%%t ose

film and performng at pressing ylng a eterm ne pressdre

the insul ating Jg |ﬁﬂee>ﬂniiéﬂ?ﬁdiﬁt‘éﬁ.e%ﬂﬂbﬁifé@ andl %%raad Rleac?3bdld derein,

predeterm ned tenperature to shorten a distance bet vveen t hese el ectrode

pl ates, and thahed Feitiandy tag GanufActiring Wethold bFe thiguliavieadilon Mm'to
forma penetrating hole which opens through to both the el ectrode pl ates.
The inventors clonptiises"\forming dnec @lecttodedplatendl the knpaeciftorrangl an
heat pressing on the insulating filmused as.the insulating filmof a
capaci tor, a | ®leictrisefedatewids,t wiiohi ist ledectnilcallilyg connected do the a

| ow degree of crystallinity, expands and the crystal structure of such
portion breakscapamidiony tom oneosurfiacey ofuene dnsydatdogr fidm;oforodma ithe
in a

other electrode plate of the capacitor, ﬁhich is electrically
connected to the electric circuit, at the position opposite
the one electrode plate on the other surface of the insulating
film; and performing heat pressing by applying a predetermined
pressure to the insulating film existing between the two
electrode plates at a predetermined temperatﬁre to shorten a
distance bétween these electfode plates, and then to destroy a
crystal structure of the insulating film to form a penetrating
hole which opens through to both the electrode plates.

The inventors of this invention discovered that normally,
by performing heat pressing on the insulating film used as the -
insulating film of a capacitor, a lattice defect portion of
the insulating film, which has a low degree of crystallinity,
expands and the crystal structure of such portion breaks,
causing this portion to suffer heat contraction resulting in a
crevasse, and that such crevasse grows intb a hole~shaped
space which penetrates through to both the electrode plates of

the capacitor and in which a gaseous substance or air exists.

*
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crevasse, and that such crevasse grows into a hol e-shaped space which
penetrates through to both the el ectrode pl ates qﬁ_,the capacitor and in

whi ch a gaseous substance or air exists. 16

06 As a result, it was discovered that the process of perform ng heat
pressing on the insulating filmuntil a penetrating hole (hole-shaped
space) extendi kg fa aresarket,eliar iwasd dipaivered tthat dhiee preloeds ede pericriing
the capacitor is forned. According to this invention, a breakdown of

t he resonance heapamessizie omlthee inistul atdmgnifidlilp usitide aapemet mitigignhpd e
occurs at the penetrating hole, and thus a netallic port of the el ectrode
pl at es- ext ends (hqlcﬁrgqhémﬁ,d @m)aﬁwﬂﬂﬂw finem omgp edlestmodee Pllatiee £ rthe
short-circuited even pplication conparatlvely Iom/voltage After
the short-circ@tbPeR eﬁquetré? de: pigke mfat%@ Sepracd togs dsa fiorped;: | m t akes

Qkaﬁﬁes?gfit’{%ia&"” rq%ﬁ'ré?eé’r %a&“w‘“%i‘%%ﬁg?%&ﬁﬁm”' o el Kapepahoe

it [ t

sfrted Co (BRI OB LR Bt A, TheSHA 3, e

short-circuit ﬁ%n@r%ﬂ@" @ﬁt:ﬂutshs 134N B’ B!
of tllhe resonag{ ?

the capacitor tag, or even If a perio

passed after theld1BdiFodel PHETVAC exUerldi thidw %hecbbhetliarc&h@r 1%, the
since the insulating filmwith the penetrating hole forned obtains

stability, suchwodletitividle Pllatetnarke shortedirdutitedseven by’ @pplication
occurrence of the short-circuit for a long period of tine wthout any

hi ndrance. Acof & ngmpadativeldynlow voldsagel Afterl eheoshart-edxciuit of

attaches the resonant tag on the product and then stores it _
the electrode plates of the insulating film takes place, a
sturdy, short-circuit path,lwhich cannot be easily destroyed
by an outsidé-stimulation, is formed along the penetrating
hole. This makes it possible to prevent the portion of the
insulating film which has been subjected to.the short-circuit
from recovering to the state before the short-circuit even if
heat or shocks are applied to the insulating film of the
capacitor of the resonant tag, of even if a long period of
time has passed after the original occurrence of the
short~-circuit. - Furthermore, since the‘insulating film with
the penetrating hole formed obtains stability, such insulating
film can be stored in the state before occurrence of the
short-circuit for a long period Qf time without any hindrance.
Accordingly, for example, even if a seller of a product-
attaches the resonant fag on the product and then stores it~
fof a long peripd of time, or, if any outside stimulation is

applied to the product during transportation; it is possible

to avoid any hindrance to the performance of the resonant tag.

i
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for a lvong period of time, or, if any outside stinmulation is applied to
the product during transportation, it is p053|?i$, to avoi d any hindrance
to the performance of the resonant tag.

07 Therefore, the reliability of the resonant tag is also enhanced.

An appropriate conbination of pressure and tenperature for the heat press
is selected ac¥Beapfigreo shei reliabikityzsofakbiet ypsoranthtagnisl alsag film
so that the penetrat|ng hole can be formed in the insulating film
However, if theobppgedyre is too high, there |s a tendency to cause
hindrance to the fynction of .the |nSﬁ&at|n n1of the c

the ot he_rl_hhan](cj 't fhceppEasEiate-oeRbiRey of ftsture aRa  EEbeTaTre e
Lhe above Tact PR the hRefcERasE s SelprErn, 8‘%‘99&@9”‘%%]‘;%?@?%%%%!#33#
P esS the SAakEBe wetﬁgnﬁgg{.‘%ﬁ fﬁ%l?v?%cg?%@ “Bfe PedlEratlhg ' hOHS

tenperature i sghgopbOphrhba fﬁneﬁéail;,gmaeiﬁg F2IHO WSyl OLEPC1 s TRRG S Or e,

it s necessary to select an optinmal tenperature by ing the ove

factors into pgpaskdpsatsoBoo high, MhES¥ELs attéﬁdéEE§|€$ec&@sGrEﬂﬁ&£ance
wth even nore certainty, recovery of the resonance property by performng

heat pressing €8 théhfanebtonfof hthel tasubadeing of £hm usf | the cépsektos. On

formed, and through which the insulating filmis exposed. This is because

thi s break rel thecoethernthandpck$, thanpressunei bsatoenkowgy the chenetmatingut

the short-circuit path, and sinultaneously rel eases any stress or

di stortion hole cannot be formed. Therefore, it is necessary to select
an optimal pressure by taking the above fact into

. consideration. Similarly, if the temperature of heat pressing
is too high, the conductive metal, which makes -up the
electrode plates of the capacitor, and the insulating film are
damaged. If the temperature is too low, the penetrating hole
cannot be formed. Therefore, it is necessary to select an
optimal temperature by taking the above factors into-
consideration.
- Moreover, it is possible to prevent, with even more.

certainty, recovery of the resonance property by performing
heat pressing on éither one of the electrode plates until a’
.break is formed, and through which the insulating film is .
exposed. This is because this break releases heat, shocks,
and vibrational energy which tend to cut the short-circuit
path, and simultaneouslf releases any stress or distortion =
which the insulating film itself generates when it receives

the above-mentioned outside stimulation. Further, by forming

a protrusion circumferentially around the pressed portion of
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whi ch t'he insulating filmitself generates when it receives the
above-nentioned outside stinulation. Further, by formng a protrusion
circunferentially around the pressed portion of

08 the insulating filmhaving a thin filmthickness, the stress or
distortion that the insulating filmitself generates is also inposed on
the top of the thetinanlatind diidisy hawing ta righin Ml lom rehsiclness,stithe i stress
frombeing transmtted to the thin f|In1port|on Therefore, it is possible

to avoi d the r@vbkStorkiomdhals sthehdasilsydng £iilan irﬁﬁeteli:m%zmsps is
According to the net od of nanufacturln Hﬁgﬂresonant of this

i nvention, the ﬁéﬁ %et% kﬂﬁ;e@yeé‘t%ting
plate in a thinper f|In1than th ctrod

supporting theq'i BrETas d%}ésat FoR \(IEGIE 2’ girtaé‘l’s %atfﬁfa%&%%s%lwn

t he one el ectr u5| [ ) t

heat pressi ngq%elom%t%e s% c'#i%q‘[neé&‘l Sect rocf‘as ﬁ(’%[ q'b S % %géoj‘(a’ W%e}?cwery
filmthickness ﬂ§§%H %ﬂﬂqéf to the

i nsul ati ng f|In1anAito orAQﬁia etrating o e securé?&xﬁnd easily.

Moreover, when f or magdrry e th°e| SHtHSE oF %ﬁ&ﬂéﬁﬁnﬁlw&i—é‘édﬁnt

thickness, for exanple, .if the other electrode plate and e electric
circuit are  f afapbsithds aivention, r ald e Preawitic mawe b pairfictied ity

is possible to nake the fil mt hi ckness of the electric circuit also thick.
Accordingly, elforming rors sElsutrode plate do @ chimnecuifiloathan that of the
In performng the heat pressing operation, it is possible to formthe
penetrati ng holother teledtradenmilateli by mmppordiing tthee lather wilectnode
certainty by using a supporter which
plate with a supporter, and by pressing the one electrode
plate with heat by using a jig die. By performing the heat
pressing from the side of the electrode plate which has a .
thinner film. thickness, it is possible to conduct heat
effectively to the insulating film and to form the penetrating
hole securely and easily. Moreover, when forming the other
electrode plate to have a thick film thickness, for example,
if the other electrode plate and the electric circuit are
formed simultaneously from the same conductive metal foil, it
is possible to make the film thickness of the electric circuit
- also thick. ' Accordingly, electric resistance of the electric
circuit can be low.
In performing the heat pressing operation, it is possible
to form the penetrating hole in the insulating film more
effectively and with more certainty by using a supporter which

has a two-layer structure including of a layer of an elastic,

heat-resistant material and a metal layer, and by supporting
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has a two-layer structure including of a |layer of an elastic,

heat -resi stant nmaterial and a netal |ayer, anglgy supporting

09 the other, relatively thick el ectrode pl with the side of the
above-nentioned netal |ayer. It is also possible to formthe
penetrating hole in the insulating filmnore effectively and with
certainty by udihegofhern, g néilatifvedy ik sdeciriode: pigtecsrithattiet sddendf
of which <contacting with the other electrode plate is tapered around its
peri phery towartdre @boyermemtigped mekalblayeriorning the heat pressing by
maki ng the tapered end face of the ig die to contact with the other:

el ectrode pl ate. Siﬁ@biﬁh@%ngpﬁﬁéibée topdesn Yhejpepptyatingobele: ga thg

Nor cover ¢ ﬁisbkégé‘%lt AR, SO oBe, SEsES :v 3§§d iz :cﬁ%t%bﬂﬁsﬁelﬁtx fsfl%' a
psonant oh et Bl cEABRIRR o ehRNB nen R AR OO LR ARRE! Bl
the capacitor, BEFEQ&Edei%B tHe B!ﬁ%%cﬁlgkt%Bdb“QFE%E'Eﬂ Ekégke&hhkguﬁge

e plate oOf which is el

other electro the capacitor, ectrical connecte

to the electrig¢gl petiphery towEPd 2%s! BAnerBer axiy) f a8 BY ﬁaﬁfbﬂﬁﬂhﬂtiﬁg
film The insulating filmexisting between the two el ectrode plates has a

portion with anelitnpeessinl Ehhﬁkgags;hba&abbghd0§natsaéenarntne Bogt age. to
and .a crystal structure of the thin filmportion is destroyed to forma
penetrating hocentacthwdthernte bithergblectrode plhatecl! esinedcthealityg. die is

As descri bed above, this resonant tag is capable of preventing the portion
of the el ectrodeppratcasoflesbribed above, the jig die can be easily
separated from the electrode plate after the heat press.
Moreover, the present invention provides a resonanf tag
in which a resonant_circuif including a capacitor is formed.
One electrode plate of the capacitor and an electric circuit,
which is electrically connected to the capacitor, are formed
on one surface of an insulating film, while the other
electrode plate of the capacitor, which is electrically
connected to the electric circuit, is formed on the.other
surface of the insulating film. . The insulating film existing
between the two éiectrode plates has a. portion with a. thinner
film thickness than that of its remaining portion, and a
crystal structure of the thin film portion is destroyed to
fbrm a penetrating hoie-which extends through to both the
electrode blates. ‘ . -
As described above, this resonant tag is capable of
preventing the portion of the electrode plates of the
capacitor which has been subjected to a short circuit from

recovering to the state before the short circuilt occurred.

—
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capaci t-or whi ch has been subjected to a short «cjycuit from recovering to
the state before the short circuit occurred. -- The resonant tag
al so suffers no hindrance on the insulating filmeven if it is stored for
a long period of tinme in the state before being subjected to the short
circuit. Since the portion of the electrode plates of the capacitor
subj ect to theTh@éoresohanti tagsapseveviifeysmpochindpvande non i the t hskhating
and al so since an_arc discharge occurs at the penetrating hole, it is
possi bl e to perfblm ?“%nbiﬁai(goi«ﬁ shored ferodaherg peniedt9f \kime cintthety
even with applicationPof a low vol

S

tage. The resonant tag of this

i nvention may bBtaBRskeieredPeingnsyiecked: Fastha ?Qﬁﬁ%dciﬁqﬁfkﬁew%ﬁﬁ?%]?@e
around the pressed ortipon of the insulati fi inathipn film
Chickness. " CPoRAbR ok Ene o16Strods; Blafide of cho Srapcliop Sibdect to
constructed to e e . [ | e t
of the capaci toﬁgtﬁﬁ%géh%%'g#}ggf%a&. ?kiég&%]hg[}? %‘?% n%xbfallgn%fgs é%.sée%féﬁess'
formng the resgian1fa%ioe i 2P0 ELJEREEIDLERNS 4t hd heddtidting
possible to prevent the recovery of the resonance property wth nore
certainty. holdl L1€T IR Soss {18! €5 SPrEO¥E AL HREAVASIAT S BPFSddifance
for perform ng heat pressing on an insulating film conprising a supporter
for supporting prepéi€te with "Ceirtailhey i @gen i with &pwilcdtlonlief fDridgsessing
the other side of the insulating filmwth heat. The supporter conprises a
two- | ayer structelt€ageonsisting of a |ayer of elastic, heat-resistant
material and a netal layer. The jig die conprises a heating neans and one

The resonant tag of this invention may be constructed to

have a protrusion formed circumferentially around the pressed
portion of the insulating film in a thin film thickness.

The resonant tag of thié invention may also be
constructed to have a break formed in either one of the

- electrode plates of the capacitor, through which break the

insulating film is exposed. By forming the resonant tag in
the above-described construction, it is possible to prevent
the recovery of the resonance property with more certainty.

Furthermore, the present inventipn provides an apparatu§
for performing heat pressing on an insulating film, comprising
a supporter for supporting one side of the insulating film;
and a jig die for pr_ess-ing the other side of the insulating
film with heat. The supporter comprises a two-layer stfucture
consisting of a layer of elastic, heat-resistant material and
a métél layer. The jig die comprises a heaﬁing means and one
end of the jig die, which contacts with the other electrode
plate, is tapered around its periphery toward its central

axis. By using this apparatus, heat pressing can be performed
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end of the jig die, which contacts with the other electrode plate, is
tapered around its periphery toward its central i&XiS- By using this
apparatus, heat pressing can be perforned ) easily and securely

on the insulating filmat a predeterm ned tenperature and with a
predeterm ned pressure. : BRI EF DESCRI PTI ON OF THE DRAW NGS
The acconpanyi Ngadidy age sedduiely on Ahe ANsaletding F@dm aenat pretetarfdnkd
of this specification illustrate enbodiments of the invention and,

t oget her with temperaturie and sdrthe al predgtexminedeprbissare, advant ages

and principles of the invention. In the draw ngs, Fig. 1 is a plan

view of the resonant circuit oBRIEF DESCBRIPFEON OF THE DRAWENGS| nventi on;

Fig. 2 is a rear view of a conponent in the resonant circuit shown in Fig.

1; Fig. 3 is afhenagcempanyiggedrawingsosyhdcht pza inrerroratedniniapd
of Fig. 1, Fig. 4 is an enlarged view of a part of Fig. 2; Fig*1
5is a flom/chaFPn§%éﬁPﬁQ ghPastoofsthis specificatirngliifustrata prbedimgpts

mbodi ment of_t esent invention: Fig,,6 i f t
Cross sect | on a8 EhendBYeRELoR Sian, tPRather,mizbIEne: aRsAet RELAR naeFre to

fr agnont ar y cr oS3PAEHR SRCuSBIeEtRy AdyaBiRdecchag pripriblrscet;the
TR 8510719, L ReRBRANAN! 5ROl BBetgghod et of L fe et on

Fig. 1 is a plan view of the resonant circuit of one
embodiment of.the'present invention;

Fig. 2 is a rear view of a component in the re#onant
circuit shown in Fig. 1;

Fig. 3 is an enlarged fragmentary cross section taken on
line 3-3 of Fig. 1;

_Fig. 4 is an enlarged view of a part of Fig. 2;

Fig. 5 is a flow chart showing the process of
manufacturing the resonant tag of one embodiment of the
present invention;

Fig. 6 is a fragmentary cross section depicting a first
step in the process of manufacturing-the resonant tag of one
embodiment of the invention;

Fig. 7 is a fragmentary cross section depicting a second
step in the process of manufacturinglthe resonant tag of one-
embodiment of the invention; .

Fig. 8 is a fragmentary cross section depicting a further

step in the process of manufactdring the resonant tag of one

embodiment of the invention;
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step in the process of manufacturing the I‘ESOﬂgt tag of one enbodi nent of
the i nvention; Fig. 9 is a ffagnentary cross section

depi cting another step in the process of manufacturing the resonant tag of
one enbodi nent of the invention;. Fig. 10is a fragnmentary cross
section depicting an orienting step in the process of manufacturing the
resonant tag of ondFigbodihene Hragmentavyreress sectiorridepiting sanother
fragnentary cross section depicting a heat pressing . step in the process of

manuf act uri ng tFEeR cEBnth? PEQCeRF ShoanwirriiningtheFesppant dtg of one

Fig. 12 is a fragnmenfary crpss segction depicting the conplete structure of
the resonant ta ?5¥R%K%dﬁgd nYﬁntfﬁg'invention; Fig. 13 is a

pl an view of the re ntqygifgoujt % 200 ﬁﬂP ' t _of %hﬁ Y Qiion;
Fig. 14is a part!alspr 'aru\?/i%%v%ff reé%%ncf‘ C|ér)g§w§ !.o$ (51 w#j%% 3;
Fig. 151s a pa&fié’ﬂiﬂn&@@%ﬂ ViR Wodéds JBmanufacti _-ngu%lir% sonant
fragnmentary cross section of the resonant circuit of another enmbodi nent of

the invention; tag of e dubddimedt A BPME InvdPSforseCt i on depicting a
step in the process of manufacturing the resonant tag of another

enbodi ment of the i rPEdtiDD; ignd fragmentdry lérdss Sddta®iE depictimfsa heat

section depicting another step in the process of manufacturing the

resonant tag ofpressiierseepoin nehé mfoddss i of aminufacturing the resonant tag
of one embodiment of the invention;

Fig. 12 is a fragmennary cross section depicting the
complete structune of the resonant tag of one embodiment of
.the invention;

Fig. 13 is a plan view of the resonant,circuit'of another
embodiment of the invention;

Fig. 14 is a partial rear view of the resonant circuit
shown in Fig. 13;

Fig. 15 is a partially enlarged view of Fig. 13;

Fig. 16 is a fragmentary cross section of the resonant
circuit of another embodiment of the invention;

Fig. 17 is a fragmentary cross section depicting a step
in the process of manufacturing the resonant tag of another
embodiment of the invention; and

Fig. 18 is a fragmentary cross section depicting another
sfep in the process of manufacturing the resonant tag of

another embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are hereinafter

explained with reference to the drawings.
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENASS Enbodi ments of the
present invention are hereinafter explained wi th reference to the

dr awi ngs. 13

As shown in Figs. 1 through 4, a resonant tag 100 of the present invention
I ncl udes el ectrode plates 8 and 9 which are respectively forned on
opposite sides of arAsnshewniim Figsn 11 through cﬁ aninegsanant rkad ak0hpf i the
1, forma capacitor 6; and a coil 5 which is forned on the surface of the
insulating filPFeseRt nventien cineluder ﬂ%ﬁ@rqﬁe Plasiate P and Iunwhich are
electrically connected to the el ectrode plat and 9. This resonant tag

100 const it ut esFeFPeEEivelyntoxmed Qn,iqp "l%@sg gides, of dfedfisHladding film 1
f d t th | 5. T

CF oot ode pl ot nes e Gebih (5 ‘BRAHATIRE 1AM 1" FR @ Siamaciigy 6 and

t hi ck th fet I

ap|p$o>r<]$rs1;t el ;ma% %if 2 cf@?j‘gﬁ ef% rf)%%&s)onae‘fhgéf asg'ﬂ:q= C%dg’?z réﬂoog'%%qlati

nore detail, t n er&Ftﬁﬁfatg)epél?é €1 bershd ﬂraQ:J Iaat :fngt h(g_d(py@h ch is

general ly quadri correspondi ng ‘to the s ape ejig

to be used in tdnadBritLCly ! ¢dihdd€4E Sto ﬂi{@eae?&z‘a‘dé P atdL® aHE R at-ﬁugs

Is slightly |arger than that of the electrode plate 8. The coil 5 is

made of a condysdsomanietedg 100 GdHStl fidtes tdif RIUTEdtnaote Yl it daviing to
the el ectrode plate 8. As shown in Fig. 1, the coil 5 is nmounted along the

out si de peri phet predetdrmineat tresbmancd effecquehdya formed by theapapacitor 6
flat plane. One end of the coil 5 is connected to the el ectrode
and the coil 5.

Thé electrode plate 8 is composed of a conductive metal
of a greater foil thickness than that of the electrode
plate 9, and is positioned approximately at tha mi&dle of the
resonant tag. As described later in more detail, these
electrode plates 8 and 9 are flat and formed in a generally
quadrilateral shape corresponding to the shape of the jig die
to be used in the manufacturing process. The size of the
electrode plate 9 is slightly larger than that of the
electrode plate 8. '

The coil 5 is made of a conductive metal foil which has
the same thickness as.that of the electrode plate 8. As shown
in Fig. 1, the coil 5 is mounted along the outside periphery
of the electrode plate 8_and has a spiral shape in a flat
plane. One end of the coil 5 is connected to the electrode
plate 8, while the other end of the coil 5 constitutes a
conducting lead 10A to be electrically connected to the

electrode plate 9.

The electrode plate 9 is made of a conductive metal
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plate 8, while the other end of the coil 5 fg@bstitut es a conducting |ead

10A to be electrically connected to the electrode plate 9. The
el ectrode plate-9 is made of a conductive netal
f 4t foil which has a filmthickness thinner than that of the

el ectrode plate 8, and is placed opposite to the el ectrode glate 8 so that

t he insul ati ng flodlinwhilche haseanddim tbdekneisec thinoepl shan & akdod. the
shown in Fig. 2, the electrode plate 9 is connected to a conductive
Foré|28A7 ?hlcf;QGﬁQQﬁﬁ plate Sun@d& sy Plaged OBPESACc ot FheneleGtads ng
ead ormed at the other end of the coil A crat er-shaped epressed
pp(rj:j: on ?1 ihs pdaked 8 S0 Shdh the I’-Pg‘fé‘.l@igﬁdfi?'mi & igﬁﬁrB?itW%Fé‘l §gﬁ%§

m e of the electrode plate 9, an g, break .17 is_farmed,in e

ggpr?ﬁl rrg_t e cer?(lé*tc?ﬂ"%%éﬂ&é:&segs@&% %Ort%n sgff'mA?‘nt ﬁ%gdeﬁr egégdeégrcffgﬁle

: e di stance het n, .the e r,od n kSl 9SS n
ot her portions pﬁ.ﬁl%:e[ \I%eiéﬁ & oeé%%a[ étt%eg @F%tgﬁgtfqg%ngg?g%ég gf ngidg%%ggggd

portion 31 f i - :
n 3%, 1o B % RcidhieSlsaty 0ad 0 obrRisla 28/ 3o EomMEedng Adde 108

ot her portions the e ( t he ot her hand, the

insul ating fil Bolniey HRJQHIJHHT edd (0F theSicoian50f Aherdeereshepedor tion
31 and the crystal structure of such portion of the insulating film1lis
destroyed. Due depridised §drtisn @1 dfs ifoamedysasl showcin Figsa G emdsde in
shaped penetrating hole 18 is formed, which penetrates through to the

el ectrode pl at efppronithsdtely the @iddle rofsdbenelesyrode, pdatehSun and M@ dpreak
12, a sheet of parting paper 24 is adhered with an adhesive 23 on the

si de 17 is formed in the approximate center of the depressed

portion 31. At'the depreésed portion 31, the distance between
the electrode plates 8 and 9 is less than at other portions of
the electrode plates. The circumference of the depressed
portion 31 forms a protrusion 26 which is protuberant compared
to the other portions of the electrode plate 9.

. On the other hand, the insulating film 1 is made thinner
at the position of the depressed portion 31 and the crystal
structure of such portion of the insulating film 1 is
destroyed. Due to this destruction of the crystal structure,
a crevasse shaped penetrating hole 18 is formed, which
penetrates through to the electrode plates 8 and 9.

On the resonant-tag_lOO, as shown in Fig. 12, a sheet of
parting paper 24 is adhered with an adhesive 23 on the éide
having the electrode plate 8 and the coil 5, and a sheet of
wood free paper 22 is adhered with an adhesive 21 on the side
of the electrode 9. This structure allows the resonant

tag 100 to be adhered at a predetermined position of a product

e
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having'the electrode plate 8 and the coil 5, andigisheet of wood free
paper 22 is adhered with an adhesive 21 on the side of the electrode 9.
This structure allows the resonant tag 100 to be adhered at a
predet erm ned position of a product

15 t hrough t he adhesive 23 by peeling off the sheet of parting paper
24. |t thrpughethedadhgsivreZ2cbEnnaeling 266 thenghegthaf papsing
property to resonate_gt a detector frequency of approximately 8.2 MHz. In
this enbodinenPaBFrtﬁg'present invention, the Iength of a diagonal |ine

th | ectrod | at f th |t 6 is. 1 dth h of
2 i agonal I ine ackbsle; REedelrefofnafl Bie' Serenase 108 nonga) {3Than,
t 100 i [ | ' 5 12. Th
(lowchart of Fha PEREFSY B9, RaBbRAERCac Wbt “Eromubiofid® o7 ui'ng
I ti I I ' ' ' t
Choulati ng 111 SPREqrRakedxPE oY, S EnlERLE cubdYisledif s i Plesant
(standard enaciggel¥ibhe AHB' LeAgtR ¥ Qrﬁlaﬁﬁ&?iﬁiﬁ&nécfésﬁs‘éﬂeféieizﬁg?de

conductive conponents of t he tag. t step shown in Fig. 6, t

is, Step (S1) phaes 8nofFitBe Bapadi€6HdECisVES iihaand Othe 21éhgtH) 6fi gkness:
50 [err]m is fornmed on one surface of the insulating film1 (film
t hi ckness: 26 fiagbnhl 2ineaacposscthecelettrodeipldte (9iisn 19imkness: 12
[err]m is formed on the other surface of the insulating film1. These
conductive netal foThe eeasunastchag beOf s manwfacturedousinghaspregesssi on
or heat lamnation. |In the case of extrusion, the resin of the insulating
filma1 shown in Figs. 5 through 12, The flow chart of the
manufacturing process is shown in Fig. 5. The following
explanation assumes that a polyethylene resin film is used as
the insulating film and an aluminum corresponding to 1235 of
AA Standard (standard enacted by the American Aluminum
Association) is used for the conductive components of the tag.
In the step shown in Fig. 6, that is, Step (S1) shown in
Fig. 5, a conductive metal foil 2 (film thickness: 50 pm) is
formed on one surface of the insulating film 1
(film thickness: 26 pm), and a conductive metal foil 3
(film thickness: 12 pm) is formed on fhe other surface of the
insulating film 1. These conductive metal foils 2 and 3 can
be formed by a method such as extrusion or heat lamination.
In the case of extrusion, the resin of the insulating film 1
is melted, and then the insulating film 1 extruded from a
T die of an extruder, and the conductive metal foils 2 and 3
are directly laminated together. In the case of heat

lamination, the resin of the insulating film 1 and the

conductive metal foils are passed between rollers of a
_
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is nelted, and then the insulating film1l extfyged froma T die of an
extruder, and the conductive netal foils 2 and are directly | am nated
together. In the case of heat lamnation, the resin of the insulating film
1 and the conductive netal foils are passed between rollers of a

16 processi ng machi ne, which rollers are heated at a predeterm ned
tenperatgreahtneoebysiognmﬁghih%- which - vellerpcarethertef st Mt he heat
press and adhesi on nethod _which enabl es adhesion_of fhe inhsulating filml
and the condubredetaemined temperatpre, \Fherehy fﬁ%@éﬂ$etbﬂposed gy t he

|1 . I f ' -
{ﬁreiff%er st?EtEY;ﬁgégéEB Sirstractars 8 ote FHont PTeSa, and cAEOSIHC
i n considerati biJ | ft .
oh 5 o GREBeaEHBLE SR L MFERN 5 st oo M AR B e
conductive neta | e bt | '
ot hoth the i fenfdPERyé Affa) tokis 2 AT ki en | EnERidBLEr IinolEad By

ei ther of the”EhEOEofigEH!e’ a corona discharge treatnment can be enpl oyed.
An adhesive |ayer may be I1nserted between the insulating filmand the

conductive metal fogkSigl prébefreédSehati thé Sréseltamt efloxsblecihest 6finthe
kind of resin adhesive as the resin of the insulating film 1. In the

step shown in Eh@ee?laybet stouctiure £EaymsimViPign 6Fhas &, stremgthrof| an

for formng the electrode plate of the capacitor, a pattern |IB for

form ng the colkasen80@ gpemt tnncdh£ideratiboniof phecessability tbhereafter.

printed on the conductive netal foil 2 obtained in the step shown in Fi

6, For the purpose of obtaining a higher adhesive strenggh
of the insulating film 1 and the conductive metal foils 2 and
3, it is effectiye to activaté the surfaces of both the
insulating film 1 and the conductive metal foils 2 and 3 or
either of them. For example, a corona discharge treatment can
be employed. An adhesive layer may be inserted between the
insulating film and the conductive metal foils. In_this case,
it is desirable to select the same kind of resin adhesive as
the resin of the insulating film 1.

In the step shown in Fig. 7, that is, Step (S2) shown in

Fig. 5, a pattern 11A for fdrming the electrode plate of the
capacitor, a pattern 11B for forming the coil, and a
pattern 11C for forming the conduqting lead are printed on the
conductive metal foil 2 obtained in the step shown in Fig. 6,
by using an etching-proof ink of vinyl acetate chloride or
polyester type. A patfern 11D for forming the electrode

plate, conductive portion, and conducting lead of the

capacitor is printed on the conductive metal foil 3 by using
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by usi ng an. et chi ng-proof ink of vinyl acetateqéhloride or polyester type.
A pattern 11D for formng the el ectrode plate, conductive portion, and
conducting | ead of the capacitor is printed on the conductive nmetal foil 3
by using 17 the sane ink as used above. Patterns 11A through
11D are printed by a gravure printing nethod. In the step._shown in
Fig. 8 that itheSsape($8k assowsednabeve. sPathezeehlhly theaugenllpsare
conducted on the conductive nmnetal foils 2 and 3 by using patterns 1l A
through | 1D obpzintad P ahgravere sRehRtingppgthedss 5 msk, thereby

f h I

g‘f &geiezdiciéiﬁiﬁﬁéféﬁép? P¥rcta; Eionge tfﬁﬁ?ﬁe%' 5P (G pafl o
aci et chan

e e AL & i “Brghkiint N6} ot '(%ﬁ LRt ]
5, the conduct] 2%&6@8&1{;0 Oggaﬁ%ﬁgnasetsénseifﬁtfnfam YD obtained

providing a sh circui es It possibleto

m niaturize thg r@ﬁgnggg tgﬂ Fi§. the §t§pmggﬁmmthg &b9. fdPmihbathés,
Step (S5) shomnnl p oﬁn ﬁ%at %ressatreatnent S Epp ied to ?he

i nsul ating flhibétr&ﬁéc 1&%é§t8 BREVOENCHIE §) esbhadetpyet perbiend79, ang
using a heating jig d 2 and a supporter 30 until the penetrating hol es

18 are forned. conductIhg healsnyOAi andi £0B2 t Inbehisedtéhinghtraatmeptesfor
treatment includes, a die nade of steel, having a cylindrical body 3-5 nm
i n di ameter andx&mpﬁé;Canndciua¢Echanh anhatclsnea fernppr chionideyingluding
degrees and with a dianeter of 0. 7 nmm at

various additives, is used.

In the step shown in Fig. 9, that is, Step (S4) shown in
Fig. 5, the conducting leads 10Aland 10B are connected
electrically by providing a short-circuit portion 20. ‘This
makes it possible to miniaturize the resonant tag.

In the step shown in Fig. 10, that is, Step (S5) shown in
Fig. 5, the heat press treatment is applied to the insulating
film 1, which exists between the electrode plates 8 and 9, by
using a heating jig die 12 and a supporter 30 until the
penetrating holes 18 are formed.

The heating jig die 12 to be used for the heat press
treatment includes, a die made of steel, having a cylindrical
body 3-5 mm in diameter and a conic end shapé with an incline
of approiimately 60 degrees and with a diameter of O. 7 mm at
its end face. This heating jig die 12 is designed to generate
heat of an optimal température by an appropriate means.
Moreover, the heating jig die 12 is movable up and down by a

vertically moving mechaniém (not shown), thereby being capable

of pressing a member to be pressed with an optimal pressure.
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its end face. This heating jig die 12 is designed §0 generate heat of an
optinmal tenperature by an appropriate neans. Mbtreover, the heating jig die
12 is novabl e up and down by a vertically noving nechani sm (not shown),

t her eby being capable of pressing a nenber to be pressed with an optim
pressure. 18 The supporter 30 is conposed of a supporting
stand 16, a sil i cofheulshmpdriesr 305 ifsocoapomed lof susmpPPontyngt stantds 1énd a
which is 2-3 nmthick and has 60 degrees of JISA érubber har dness), and a
steel plate 14sidilgion Fubber-dayen #& Formes ony SUPREEting granghiléh and

0.3 nm t hi ck. The heat press _treatnent s perforned in

Ic_lgascri beﬂ bel oWbé-)‘F%éisn&'@thé'&‘tiﬂ'Fg and, bas, 60> do’hﬁ'c}'eﬁ%p%sﬂﬁﬁ h'?‘é'?‘ n%r

£t : . . ) : . : , _
pgéi; i 12 ;ﬁﬁ%ﬁ}eﬁ%&%ﬁ' e & B platte 1 Rk 3B, 305HeS Onp via Tt
in Fig. , t I 9_J '
pr essgr e (st r%@e%fc&%&@% gs:%%gﬂgﬁﬁe%{glf i%gg%no'ﬁ%igftgn\ém glhzg g?g?:t I ons
O o 3-0: 5 Seconds whi S0 KRN adaithels) 18 pobtortiec inl SHlCERGAC

gauge tenperature o uge tenperature as used herein

means a tenper %&ﬂedabél%'wd%& u2dngs B hedtitly RAgdaiehazhaaldl Rhe i 0

die 12. ge pressure, a$§ used herein, neans a standard val ue of
pressure obt ai po¥teiaaw,ng the distance (or stroke) between the heating
jig die 12 and the supporter 30 by using a gyrograph (product name: | NDEX
HANDLE, manuf act ur egriipst)l the Rdsbhdnt SHeenfiitc @hlip, obtainedyia d¢he ce

consi sting of a seal _

step shown in Fig. 9 is positioned and mounted on the steel
plate 14 of the supporter 30. As shown in Fig. 11, the
electrode plate 9 is heated and pressed with a gauge pressure
(stroke) of .from 9 and 7.5/25 rotations to 9 and 9/25
rotations for 0. 3-0.5 seconds by using the heating jig die 12
which is heated at a gauge temperature of 370-400°C.
mﬂﬂ%‘~aauge temperature as used herein means a temperature of a

| holder (not shown) which holds the heating jig die 12.

Gauge pressure, as used herein, means a standard valﬁe of
pressure obtained by changing the distance (or stroke) befween
the heating jig die 12 and the supporter 30 by using a
gyfograph (p;oduct name: INDEX HANDLE, manufactured by MIKI
PULLEY). Specifically, by using a device consisting of a seal
processing machine on which the heating jig die 12 and the
supporter 30 are provided and on which the gyrograph is -
mounted, the resonant dircuit chip is placed at a
predetermined position-ﬁetween the supporter 30 and the

heating jig die 12, and the gyrograph is then turned to the

position where its scale mark indicates the nﬁmbef of
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processi ng machi ne on which the heating jig 3+9 12 and the supporter 30
are provided and on which the gyrograph is nounted, the resonant circuit
chip is placed at a predeterm ned position between the supporter 30 and
the heating jig die 12, and the gyrograph is then turned to the position
where its scale mark indicates the nunber of rotations in the
range from 9 andtat$ens int theonsnge fremd® ands7,5/35i vetations t@®y9 and
perform ng the above-descri bed heat pressing treatnent, the insulating
film1 existing/B2tnetatiens. dl ectrode plates 8 and 9 is heated and

pressed, thereby destroyinga crystal:structure of the portion of the
insulating film1 wREcRe ggg%i¥% e rkeverdesgtibed; heay Presfindesults in

?2:? <Tormed virencheado $68 Tartiat i ftihol cveinhlen WRRARA E0o0s ©
: e FE" 50 h & _ _
16, an arc o ebREPHAAE RIFEEE BTty & Fe HARLEAEnd plclied T PhFOLRD 1O ©

plates 8 and 9qgletOF10aPaCtEpkedl Vet udbika ot ! Plle Chofti Gl o kRE0e, and a

netallic part o ctro pl ates extends al ong e I nner surface of

the penetratingnfQi edfgt £11RNDIihELER Chas &NBoR! 86§FEE P! SEpStaliipity.t 1S
possible to carry out the breakdown of the resonance property of the tag

Wi th nore certphiéyresults £ Bé@¥contfagtion, ana@ues sHowh hin Figs. 3

above-descri bed heat pressing treatnent nakes the insulating filmof the

capacitor 6 ththneughhbl ng pehetratimgkitele b8 idbofidrfled vhich|ig 50-100 pm
in diameter and in which a gaseous substance or ailr exists.
Because of the existence of this penetrating hole 18, an arc
discharge occurs at this portion between the two electrode
plates 8 and 9 of fhe capacitor 6 with application of a low
voltage, and a metallic part of the electrode plates extends
glong the inner surface of the penetratipg hole 18 to
short-circuit the electrode plates. Thus, it is possible to
carry out the breakdown of the resonance property of the tag
with more certainty, | _

As shown in Figs. 3 through 11, the above-described heat

pressing treatment makes the insulating film of the
capacitor 6 thinner (having a film thickness of about 0. 2 pm)
and deforms the insulating film 1 to.correspond to the shape
of the heating jig die 12. Furthermore, the pressure and heat
applied in the above treatment almost breaks the middle -
portion of thé pressed aluminum foil 3 as shown in Figs. 3 ‘and
4, thereby forminé a break 17 through which the insulating
film 1 is exposed. Accordingly, it is possible to prevent the

short-circuited electrodes from recovering to the previous
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and defornms.the insulating film1l to correspohﬂ)to t he shape of the
heating jig die 12. Furthernore, the pressure and heat applied in the
above treatnment al nost breaks the mddle portion of the pressed al um num
foil 3 as shown in Figs. 3 and 4, thereby formng a break 17 through which

the insulating film1lis exgosed Accordi ngly, S 055|ble to prevent
the short-circstate. el Beiso %sb¢¢@“$¢e§b9eb¥ﬁ§kthﬂth%f and
20 state. This is because the break 17 rel eases shocks and V|brat|onal

ener gy mﬂich t etPFatieRalb  energy c¥vhich hend| t9 ckestorgy the £legtrrde plates,
stress, tortionq, d. wh d I

Fecover ' StOr 88, aBh$ | £IROSRGR CSHOSN. ATsPRELRR T, YRS dife, be
until the cryst t I ' h

AL et oys Sledthust fafls | HendRoLh Hedlef, | T COTPOS] 10 Lhe, SADAC (Or
prevent the  recoveryg ool 1bEORRNE, PEFPEELIORNATy | fnd adifradipcks are

applied to the insulating m or e ‘el ecttode plates which have been

short-circui tedl:f’é(aﬁn@ﬁ'@d@ﬁﬁﬂnﬂﬁé aﬁraedl Struétdre | ONGHETishiting® has
passed after the short-circuit. The vol tage of 4000 V or nore is

nornal |y requiregihocofpbsing the Sapaettor Co bieadewrroyed tared i tlsall ati ng

filmof the capacitor which conprises a derivative (insulating film
(fil mthicknessperétteting)holtiovk8eis foemed, sit s gssiblbatto tweevent the
above-nentioned voltage is too high to elimnate the resonance frequency
property of thereesvermtof athe Thesgnancatpropexty i even sif et cand are
the insulating filmof the capacitor to have a thin filmthickness of 0.2
[err]mor |ess applied to the insulating film or the electrode plates which
have been short-circuited by a predetermined method, or if a
long period of time has passed after the short-circuit.
The vo}tege of 4000 V or more is normally required to
conduct the dielectric breakdown on the insulating film of the
capacitor which comprises a derivative (insulating film)
(film thickness: 26 pm). However, there is a problem that
the above-mentioned voltage is too-high to eliminate the
resonance frequency property of the resonant tag. The present
invention is capable of making the insulating film of the
capacitor to have a thin film thickness of 0.2 Pm or less as
described above. Also, since the short-circuit of the
electrode plates through the penetrating hole 18 is formedq,
the resonance frequency property of the resonant tag can be
eliminated by applying a low voltage of approximately 5-~10 V.
In the step shown in Fig. 12, that is, Step (S5) shown in
Fig. 5, an acrylic resin adhesive layer 21 is formed on the

surface of the conductive metal foil 3 of the resonant circuit

chip obtained in the step shown in Fig. 10 and a sheet of wood
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descri bed above. Al so, since the short-circuﬁzlof the electrode plates

t hrough the penetrating hole 18 is forned, the resonance frequency

property of the resonant tag can be elimnated by applying a | ow voltage

of approximately 5-10 V. In the step shown in Fig. 12, that is, Step
(S5) shown in Fig. 5 an acrylic resin adhesive layer 21 is fornmed on the
surface of thefreadpapere2Bet(5s gl Asfadheredesondbe resomant dinguit chip
obtained in the step shown in Fig. 10 and a sheet of wood

21 free papbroagh(sBegadhesive layerhéled Abtencarmibbenttype cadheziye

t hrough the adhesive |ayer 21. ‘After a rubber tyge adhesi ve | ayer 23
formed over thbtaxerfadelsi formedonveE: the fsprface o4 the condygt \é%cﬂ‘l%ﬂ:ﬂ‘f

. it chip. h ¢ . .
Fesonant i F cufeLEngpothtBagresoRRBE ahEChIL Fajly borhdde' S FartiNg Bapc
tag 100 in which . . . : . :

o obtai ned as2d (B8, pERg TR mtsissh oo She Betonadt, S1RRAL e oy balhd
100 can be ea§¥%ga§ﬁ§gigg Qgggfdggjrable product at a desirable position

by peeling of f of p i Nng paper 24. As a result of
exam nation of the -ﬂﬁ&rﬁés%aﬁéc@&ggio@f in{ §RiEh eEhé OEshad €Seifbuibe

capacitor 6 of the resonant tag 1 and whi ch has been subjected to a

short-circuit, jR%1u@PRGYthe ba}aacmadrvsbia_t Formé@ £&CobERDEEd tds , aitesabt of
confirmed that the el ectrode plates naintained the state of short-circuit.

Mor eover, afteghéhgbétvractieseeibbat eseps. t NEhisapesohrant Gtag 10@ camsdbant
tag 100 was subjected to the short-circuit and was stored for a |ong
period of tineeasilyaadhered on a desirable product at a desirable position
by peeling off the sheet of parting paper 24.
As a result of examination of the degree of recovery of
the electrode platés, of the capacitor 6 of the resonant
tag 100 and which has been subjected to a short-circuit, by
applying heat and vibration to such capacitor, it was
confirmed tﬁat fhe electrode plates'maintained the state of
short-circuit. Moreover, after the electrode plates of the
capacitor 6 of the resonant tag 100 was subjected to the
short-circuit and was stored for a long period of time, it was
confirmed that the eléctrode plates maintained_the state of
short-circuit. |
As examples of the insulating film 1, synthetic resin
such as polypropylene, polyStyrene, or polyester may be used,
other than a polyester resin film, as long as such synfhetic
resin has a small dielectric dissipation factor as a physical
property, and as long as an accurate tolerance of thickness
corresponding to a frequency of the designed circuit can be

maintained. The thickness of the insulating film 1 should be
/ ’
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confirmed that the el ectrode plates nmaintained the state of short-circuit.
As exanples of the insulating film1, synthet img esin such as

pol ypropyl ene, pol ystyrene, or polyester may B&“used, other than a
pol yester resin film as long as such synthetic resin has a snall
dielectric dissipation factor as a physical property, and as |long as an
accurate tol er antchixi the ckamgs of cthickmexikes suffidieampigneatdfsfiyiang the
designed circuit can be nmintained. The thickness of the insulating film1l
shoul d be product setting of the resonant tag2(sizey thregquemsy,ange of

t hi cknesses sufficiently satisfying the j[.:>roduct setting of the resonant
tag (size, freRRFEIEMARRRF Ptfnoe, the cthickmpsy m%mgiammﬂq#q#@n of a

precision of a cfinet be used for_formng. the film _the strength of
materials re '&% 1% TR S Ve qg’&%cﬁ ot e ét"t?l‘ﬁnﬁj:%arﬂf

ot herlsugseqﬁgnt ro sing. H;v\i\ir It . necess:lz':tlg’u to keen.variation of
t hi cknesses of %ﬁeqﬁﬁﬁ alf%]jgs 3% %acil}ﬁsx}gzg ﬁré)f&séir‘ﬁ% ca‘é‘r‘ﬁ‘é’q FBS der
to nmake the ¢ ' ' it W thi

pr edet er m ned raé;%{c:]ﬁeﬁ% %%%al%%éwg%%#ﬁngﬁ o?%%vi%g'er%o |srrent,
It is preferabl | ' [ ' ' ef;ar.

neat press. treaemITer ot Helathon ' [thichreR Rl B R (Hiehdiing

limtation to spf thigiPss -a prede SRR hdd i Srderd et matke i

foils 2 and 3, other than the alum num corresponding to 1235 of the AA
Standard, desidapgddi tamdSfoNime G¥ UHd e b=t clicnias withinnam
corresponding to 1050, 1100, etc. of the AA Standard, desirable kinds of
al um num gol d predetsrmicsabarang b atasoign wEluks, of Azl lthe conditidveedf

this embodiment, it is preferable to make the insulating
film 1 in thickness (before the heat press treatment) of about
26 + 1.5 pm, but there is no limitation to such thickmess.

Aé examples of the conductive metal foils 2 and 3, other:
than the aluminum corresponding to 1235 of the AA Standard,
desirable types of éonductive metals such as aluminum
corresponding to 1050, 1100, etc. of the AA Standard,

‘ desirable kinds of aluminum, gold, silver, coﬁper, and various
kinds of alloy can be used.

In the above-described embodiment, the film thickness of _

' the conductive metal foil 2 to be used as an RLC circuit is
set at 50 pm in order to lower the value of electric
resistance. However, without limitation to the above, the
conductive ﬁetal foil 2 should only be made in a thickness and
size appropriate for the kind of a conductive metal used, the
resonant circuit to be formed, or the manufacturing method.
The conductive metal foil 3 is made thin in a thickness of

12 pm in order to facilitate the etching processing for the
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In the-above-described enbodinent, the filmthfkBness of the conductive
nmetal foil 2 to be used as an RLC circuit is set at 50 [err]min order to
| ower the value of electric resistance. However, without limtation to the
above, the conductive netal foil 2 should only be made in a thickness and

size appropriate for the kind of a conductive netal used, the resonant
circuit to be formatian afdhe il Apddondeduceng PIRFSSSLRG Fosd:

foil 3 is made

et ching proces
formation of t
wthout limta

Hapuess fFhot: |
deat o e Bt o M X ER eSS e SR Bppmppate

thin in a thickness of 12 [ ili
Ei.:i.m:l.'t:au:ion [l:eor rt]hrg Ia o(\)rré(,je[tl:feo ct:%%lulclttj.?eg mteQ:eal

be made 1n 2 thiGKRgss 1aiith Ue b WHARAS ndtdll UiRa<BE Thed regagunld ve

netal used and
netal foil 3 i

t he T esonan circ or ned. i nce the conducti ve

TirGE%t XY b SEdrad! SFIRIE thledldnAuctavdUsldtad BoHli @ik

and conducting lead 10B of the capacitor 6, the thin filmthickness of 12
[err]mwi |l notys@idy®rAY &iss &l feA@ctrodd 1ate 991 ondectlvihporeionaT, and
t ag. Consi dering the cost. of materials, it is preferable to use

pol yet hyl ene r enductitrmiesrl 108 ot what icapaicditorl 6andheo thine al uni num as
a conductive netal to formthe RLC circuit. Alumnumis particularly
preferabl e in ifidmethdckaess hoeff 4 ¢wmi stdilds nartd gdyec eidyelrg ea @ffecte vos $he

because it can

be easily adhered to the polyethylene resin. Moreover,

al umi num is spesficomancd |afkithd inesonantt dax.-he pol yet hyl ene resin, any
type of polyethylene resin having a |ow, nedium or high density can be
dg¥¥d¥ﬁﬁh

used. However,

consiGensigering of paterials, it is preferable to
use polyethylene resin to compose the insulating film 1 and to
use aluminum as a conductive metal to form the RLC circuit.
Aluminum is particularly preferable in its material
characteristics and especially adhesiveness because it can be
easily adhered to the polyethylene resin. Moreover, aluminum
is superior in flexibility. As for the polyethylene resin,
any type of polyethylene resin having a low, medium, or high
density can be used. However, considering the performance a§
the resonant tag and the material strength in machinery
processing, the polyethylene resin having a medium or higher
density is preferable.

The pattern for forming the resonant circﬁit can be
formed by wvarious printing.methods such as silk screen
printing, flexographic printing, o;{letterpress-printing;
other than a gravure pfinttng method. Other than the ferric
chloride solution with various additives added, the etchant

used to form the resonant circuit pattern can be selected as

desired, such as acid or alkaline liquid, in accordance with
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A
the resonant tag and the material strength in ﬁgdhinery processing, the
pol yet hyl ene resin having a nediumor higher density is preferable.
The pattern for formng the resonant circuit can be formed by various
printing nethods such as silk screen printing, flexographic printing, or
| etterpress printing, other-than a gravure printing nethod. Qher than the
ferric chlori deheolnkivaed; t atchingusondiitionss anidicah ddpect cloirtte efseited
to formthe resonant circuit pattern can be selected as desired, such as
aci d or al kal i néthatuis, theacenductivemehal foil). XRstempérature andl,
etching conditions, and an object to be etched (that i's, the conductive
metal foil). A ¢enpgenrtratitonnef thecekehantomard amcetohinhisresdl af the time
etching speed at _t he t£ﬂ$ of etching treatpent y be_  deci ded as desired.

As ﬁxgrrpl es bof°f h%t@d nﬁrﬁEF'H%'EI'F P hagecidediag derinnher AR SXPLles
t t ' hod, , i i s desj rabl
;5 pfﬁzi 2?[‘% ﬁ?ﬁf?%l?g 2%*341?%#@%@%?@, C.)éj:él?f%'aﬁé"gaxnﬁig %ﬁ%’éﬁﬁé@ SR fe
or the etchan - rent i i an, - r 0
the heating | i%ealll%diZé eﬁga%g‘l%l %@'t he%ea eg(|;(J'leEiejésés ‘flnb 3 héﬁﬁ%e%%i{g&d’ it
filmof the cappgi§oLifabis ﬁ@t?f%cﬁgggﬁfm@&f{f&ﬁanm esddl, € de."Qt the

limtation to the tenperature o eating Jj1g die 1Z as long as 1t 1Is

deci ded in accogfigne® AV éphray EoPsESSEEF tHPASEshaha.t he heating jig die 12
on the resonant <circuit chip, the relation of the heating jig die 12 with

the supporter 30, andl the &bove-méentidded kansditidn,. tHe ttempexadiid iof the

netal foils, and as long as it enables the
heating jig die 12 when applying the heat press to the
insulating film of the capacitor 6, is set at 370-400°C.
However, there is no limitation to the temperature of the
heating jig~dié 12Pas long as it is decided in accordance with
the pressure imposed by the heating jig die 12 on the resonant
circuit chip,.the relation of the heating jig die 12 with the
supporter 30, and the kind, film thickness, etc. of the
conductive metal foils, and as long as it enables the
formation of the penetrating hole in the insulating
film without causing any damage to the resonant circuit. For
example, if aluminum is used as the conductive metal and if
polyethylene is used as fhe insulating film, a preferable
temperature of the heating jig die 12 is approximately 200-
500°cC.

Although the gauge pressure of the heating jig die-12 is
set at 9 and 7.5/25 rofatidns to 9 and 9/25 rotations in this
embodiment, there is no limitation to the gauge pressure_of
the heating jig die 12 as long as it is decided in acéordance

with the temperature of the heating jig die 12, the relation
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formation of the penetrating hole in the insulaﬁgﬁb filmw thout causing
any damage to the resonant circuit. For exanple, if alumnumis used as

the conductive netal and if polyethylene is used as the insulating film a °
preferable tenperature of the heating jig die 12 is approxi mately 200-

500 C. Al t hough the gauge pressure of the heating jig die 12 is set

oo TS 1o FopEobi B et TS, o i e e
| ong 2 11 1 9883 ot Bl CARES of Lol BnABOREIS a1 sSE"SBld e

supporter 30, afgnghaskitdenablesd' theCEoLaat1ch Cof Othé NFerdfrhitidg hdTd An
foils, and as long as it enables the formation of the penetrating hole In

the insul ati ng thémMinkullavingasslidwitiott N6aadig &ny Neindande o GiHE Ui t . -
Al t hough a duration of the heat pressing by the heating jig die 12 is set .
0. 3-0.5 secondsresohant ctrbafitienAlthéegk asducation taf ithe thedt prassing by
of the heat pressing as long as it is decided in accordance with the

t enper at ur e andthecbeatingf jidcdhealZnisjsgtdi @ 3-20. § reecondsitimwthils t he
heating jig die 12 with the supporter 30, and the kind, filmthickness,

etc. of the conembediment; athere| is neniimitatien ;tothe duratiomof the heat
formati on of the penetratin hole in the_insulating filmw thout .causing
any hi ndrance tBresfingcagnhapdcapcitils decidedin perordanes wih ithe i g

die 12 available in the resent inventi ' [ jm h
i ntroduced in temperaturg an pressur; 8 %ﬁe qéatingtf¥gtéiét¥§f;t éi

relation of the heating jig die 12 with the supporter 30, and
the kind, film thickness, etc. of the conductive metal foilils,
.and as long as it enables the formation of the penetrating
“hole in the insulating film without causing any hindrance to
" the resonant circuit. |
The shape of the heating jig die 12 availlable in the
present invention is not 1im1ted to the shape introduced in
this embodiment, but may be decided in accordance with the -
size, materials, neceséary performance, etc. of the resonant
circuit. For example, the shape of the end face of the
heating jig die 12 contacting with the electrode plate is not
limited to a cirqular shape, but may be selected from
desirable shapes such as a polygon with rounded corners. When
the.tip of the heating Jjig die 12 is formed in a conic shape,
it 1s pteferable to set an angle of taper with an incline of
30-60 degrees toward its éeﬁtral axis. ;
The shape of the supporter 30 available foé the present
invention is not limited to the shépe introduced in this

embodiment, but may Be decided in accordance with the size,
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this enbodi nent, but nmay be decided in accordanegggw th the size,
materials, necessary performance, etc. of the ré&8bnant circuit. For
exanpl e, the shape of the end face of the heating jig die 12 contacting
with the electrode plate is not |imted to a circular shape, but may be
sel ected from desirable shapes such as a polygon with rounded corners.

When the t'pﬂatsiafabeathaa kk8ryi fe Bén@ténoff%g%%tesit s

preferable to set an ang taper wth an incline

toward its cengipbud¥iS. For exaibfeshﬁeewfpf@feﬁmré&rséﬁ NS HeRdrfad ST
the present invéntion is not limted to the shape introduced in this

enbodi nent ; bu{JEsk) befdehéededpporbéf 030 oAt cappidximkftsly 50-80 degrees.
26 materials, necessary performance, etc. of the resonant circuit. For

exanpl e, it isThechardhésstofsthetsupporters30 nedis\)thd Hdywimagsp of ahal0
at approxi mately 50-80 degrees. The hardness of the supporter 30 neans the
hardness of thentineibedyod§ thetsuppopper 30 Bicludinglithe dheek qdate d4
14 and the silicon rubber 15. If the hardness of the supporter is too

high, the str @?ﬁrﬁhﬁfsi%{i"?ﬂsﬁ?@??ﬁgm-l | i frethe hardnass, ol thel supporter
AR ERE N R oW GO P R T AL
by consi der | niPREEEPRA dndy BhedlFbRLDIS sfdind Hethiindid Saiolt er g oo
b A ot amfﬁ%e su C@hés és?al nless s’?feee pﬁ‘#ﬂﬁ{eesasol of %‘Eﬂd%

rubber. A net as a e may be used
is too low, the penetrat:!.ng hole cannot be formed in the

insulafing film. Therefore, the hardness needs to be decided
by considering the above facts.
| For the ‘supporter 30, an elastic, heat-reéistant material
* such as teflon may be used instead of the silicon rubber. A
metal plate such as a étainless steel plate may be uéed
instead of the steel plate. Thicknesses of the silicon rubber
and the steel plate may be decided in aécnrdance with the
size, composing materials, necessary performance, etc. of the
resonant circuit. However, it is particularly preferable to
set fhé thickness of the silicon rubber, for example, at
approximately 1-5 mm. Moreover, it is specifically preferable
to set the thickness of the steel plate at approximately 0. 2-
0.5 nﬁL
Although in this embodiment of the present invention,
only one resonant tag is illustrated in the drawings for the
purpose of simplifying the explanation, Steps (S1) through
(S6) shown in Fig. 5 may be conducted simultaneously on a

plurality of the resonant tags of this invention in a roll

——
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I nstead of t-he steel plate. Thicknesses of the siFfd%n rubber and the
steel plate may be decided in accordance with the size, conposing
material s, necessary performance, etc. of the resonant circuit. However,
it is particularly preferable to set the thickness of the silicon rubber,
for exanple, at approximately 1-5 mm Mreover, it is specifically

preferable toféﬂn teert Bealpeas af rbiE SECR O#dﬁai@oﬁéo@&?ri’xié}?&fﬂ yléh@m

0. 5 nm Al 'though in this embodi nment e present inventlon,

one resonant tgg bf wilivht 200900 mt Re1ehg¥h Ne60 fmy. t htn RIP Gl at
sinplifying the explanation, Steps (SlI) through (S6) shown in Fig. 5 may
be conduct ed sS8tapt {86pushgwnnin FDQurSJ|iMmﬂitiﬁEe*Iﬁyérﬂﬁttﬁuﬁntéltﬂbdy to
invention in a roll form
(for exanpl e, which| thé sheet GH0w668 firee|papei dRlOthe sheet oi(hdrting
200-300 mx length 600 m. In this case, at Step (S6) showmn in Fig. 5 a
mul ti pl e-| ayerpP8pencageafdhered: s ont chy t acpLaten prresmgachine (D e zokaAry
the sheet of parting paper are adhered is cut by a platen press nachine or
a rotary presBrfg@e hmachine ointaedinensions sof rﬂ# >um (K A o é«%(ﬁ%ﬁ@n"e

wth the size o oduct. Then the_unnecessar ortion of th
Pl bl e e erWLtR BRe T STEa 0T A PROGHA o SR TBRARRESaTY rtqreti;%t%g

aper facing obiRaPALFEPipPbalnt o ERuBREFay ESRPOLY, e fd A, e diboe
on the  reaonak® crre, PErLRAR bRReEC REteql b Tl ot P

resonant tags with the parting paper facing outward is

()

produced.

This embodiment describes the resonant tag 100 made by

pasting the wood free paper and the parting paper on the

" resonant circuit chip. However, without limitation to the
above, plaséic films or other materials may be laminated on
the resonant circuit chip as long as such materials can retain
the resonant circuit chip in a good'condition and can be
adhered to a product easily and sécurely. Not only the
pasting method, but also other methods may be employed.
Mpreqver, the resonant tag.of the present invention may be
used without Step (S6) shown in Fig. 5.‘

Another embodiment of the present invention is
hereinafter explained with reference to the drawings. Fig. 13
is an enlarged cross-sectional view of a capacitor of the
resonant tag according to another embodiment of the pfeéent"
invention. In this second eﬁbodiment, however, any detailed

ekplanation is omitted about the same structﬁre and the

portions obtained from the same manufacturing process as those

{1 RTI




above, .plastic filnms or other naterials may be,]lanm nated on the resonant
circuit chip as long as such materials can reta the resonant circuit
chip in a good condition and can be adhered to a product easily and
securely. Not only the pasting nethod, but also other nethods may be

enpl oyed. Moreover, the resonant tag of the present invention may be used
W t hout Step (S5f) 0. | ' : g¥§g ElyacTole] ngi

i nvention is ﬁrﬁ%aﬁ%?ﬂ%ﬁ%?%?éneﬁo%?%cre eﬁn%‘g to the ravm‘%%gl.e%%ﬂgﬁ'
i s an enl ar gedetbo@tma&eel | onal view of a capacitor of the resonant tag
according to anot her enbodi nent of the present invention. In this second
enbodi nent, howeverThanyesiehant ctag coP| €hbd | svord @iiiddiheti® fs (dIF feréht
structure and the portions obtained fromthe same manufacturing process as
t hose from tlie ttesomawt atrg tEHRP Idistadomsd dimtheo fils tafembendkiment ccas
first enbodinent. The resonant tag of this second enbodi nent is
different froshowr insbigmt IJgthomgalbtih.ndn ithathad ibreak: disoflomed in
shown in Figs. 13 through 16, in that no break is fornmed in the conductive

metal foil 3, EhRl GIRAUGHLIYR cretAl tfrlk i and Hhafoan aFes ofhdhendiim ing
descr  bed  belGhim RRRYLE 98 RS oRRHIASRS TR SasaRRaRoal ot

I th turi that of t t] d
Cesonant tag 100 uibHS Sefete P48 i Hefe Rt dn ol Ser Hegonsbed
In Step (S5) ({ifbw.P" Wand1f, 2 (Rl Pesditiit 'thy 'dt the 'Ji¥ond embodiment

eﬁploys.the same manufacturing process as that of the

aforementioned resonant fag 100 until Step (S4) (conducting
treatment) shown in Fig. S.

. In Step (85) (heat press treatment) shown in Fig. 5, that

*1s, the step shown in Fig. 17, the heat press is applied to
the insulating film 1 existing between electrode plates 108
and: 109 of a capacitor 106 by using a heating jig die 120 and |
a supporter 30 uptil penetrating holes 18 are formed.
Necessary conditions of the heat press treatment are as
follows:

The jig die 120 used for the abovefdescribed heat press
treatment is a die made of steel which comprises a taper with
an incline of 45 degrees at the tip of its substantially
square-shaped body, which is 12 mm in diagonal, and of which
end face is formed in a substantial square shape with rounded
corners, as shown in a dééhed line in Fig. 15. This hééting |
die 120 contains a heéting element (not shown in the drawings)
which is capable of coptrolling the generation of heat at an

optimal temperature. Moreover, the heating jig die 120 is
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I's, the step shown in Fig. 17, the heat pres&)gi applied to the insulating
film1l existing between el ectrode plates 108 ~&hd 109 of a capacitor 106 by
using a heating jig die 120 and a supporter 30 until penetrating holes 18
are formed. Necessary conditions of the heat press treatnent are as

fol | ows: The jig die 120 used for the above-descri bed heat press

of GZE”EZBGLZS ngvEpTB Gp bpd, G B8 GREPLEEREy TOVHEL Alopbnih ' Hit1” o
12 . - : : . :
sha|rc])1(::n :Nlnt hI ?gaﬁ%ggnaggrg%?;\?fﬁigﬁgpmﬁe? Z%ésﬁée%&?idnf]e %\ | g.@% aé%‘fésjé@r&

heating die 189 ppabsbaswithcahi GftoheIpEeddidbe,shown in the drawi ngs)
whi ch is capable of controlling the generation of heat at an opti nal

t enperat ure. Nor eovef, théchéatinggiig odile €120 (comtacts the insulating

29 novabl e up and down by a vertically noving nmechanism (not shown in
the draw ngs) Ehimi3, cebicheclsftivenuoplastic,onecthe ccinge gff deatl prassinyg,
opti mal pressure. If the heating jig die 120 contacts the insul ating

film1, which thetimswbatingfilmtl ibecones sticlopniand attaghes (tn the press
insulating film21 becones sticky and attaches to the press surface,

thereby causi riEERFSL| ERpEPbBLIRELRg & R¥Rhinn okidqcrenrsy imthamaly v,
ROV ERSLEe WSS NIRRT R O MU
Lhan the o1 Zepgl 116, ohEE BR8 ERLE 5e R 0Kk Fy AT A S ol
with the electrode plate 109 is made in a smaller size than
the size of the electrode plate 109, and the electréde
plaﬁe 108 is made a size smaller than the electrode plate 109
in order to &avoid contact with the insulating film 1.
" Specifically, a diagonal of the electrode pl&te 108 is mﬁde
9 mm long, and a diagonal of the electrode plate 109 is made
16 mm long. This makes it possible to utilize the portion of
the electrode plate 109 extending beyond the heating jig die
120 as a contact-preventing cover, thereby solving the above-
described problem. Since the heating jig die 120 is tapered
around its periphefy, when it 1is separated from the electrode
plate 109 after the heat press, it is possible to avoid any
trouble such as the heating jig die 120 getting caught by a
protrusion 26. However; the same jig die 30 as that used'in
the aforementioned first embodiment may be used in the second
embodiment. | . -
- The pfocess of heat press on the insulating film 1 is
basically the same as that shown in Figs. 10 and 11, except

that the gauge temperature of the heating jig die 120 is set
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in order to avoid contact with the insulating f3*;1 Specifically, a

di agonal of the electrode plate 108 is nade Iong and a di agonal of
the electrode plate 109 is made 16 mmlong. This nakes it possible to
utilize the portion of the electrode plate 109 extendi ng beyond the
heating jig die 120 as a contact-preventing cover, thereby solving the

above- describgg $y6b! 46b° & NeRat h@?Qegéﬁ &s&hﬁ‘e ! p‘%'éfégap%%ﬁif 8&@;{%}9

its periphery, when it is .separated fromt ectrode

heat press, it aﬁap@;zsbfstaeiauelﬁh%wghtm%& BLEIS afotdidifat 'éiﬂll'é
die 120 getting caught by a protrusion 26. However, the same Jlg as

that used in tiwe dheaenprésdnes ﬁ¢fﬁrm0ﬁbmt3-rmys Reecoifik. By hﬁlﬁ@m

enbodi ment .. The process of heat press on the insulating film1 is

basi cal |y the spwessinghathehimsulatingsfild hrekildtimyx datveddthd sl agmtigie
tenperature of the heating jig die 120 is set 30 at 370- 400 C,

t hat the gauge Dlatesri08 sandi09|is heated nd premyerb through the wlmafirode
13 and 11/25 rotations, and that the heat press is perfornmed for 0.3-0.5

seconds, By thi%]-*HE%tld?rr eAY rthig Helnes FrEs bRl fs#wqtt@;ﬁ%tqﬂwgth@mmnse

el ectrode plate 08 and 109 is heated and pressed through t he electrode
olate 100. Al UMFERY & Lo degres of gryerabiinty af hdnaiatise fip

el ect rode pl 4t CBe SHiFhe Pemdsy B B%e%e'éae%ewﬁé‘é“‘ ‘ﬁﬁoyea%éhit
AR 22 e G T T e o e
thereby producing crevasses. These crevasses grow into
penetrating holes 18 which penetrate through both the
electrode plates 108 and 109 and in which a gaseous subétance
~or air exists. As shown in Figs. 15 and 16, these penetrating
" holes 18 are formed at the positions corresponding to thg f&ur
corners of the capacitor 106. The insulating film composing
the capacitor 106 is made in a thin film thickness of 18 pm in
average, and the Shape of the insulating film 1 changes in
accordance wifh the shape of the tip of the heating jig
die 120. |
Since the si#e relation of the electrode plates 108 and
109 and the.heaﬁing Jig die 120 is as described above, eveﬁ,if
the heat press is applied, the coil 5, conductive portion 7,
and conducting leads 10A and 10B do not deform, but can
maintain their optimal shapes.
Subsequently, the résohant tag in which the resoﬁént
ci*cuit including the capacitor 106 is formed is obtained by
the same process as that described for the resonant tag 100.

The degree of recovery of the electrode plates, which
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el ectrode plates 108 and 109 and i n which amaékeous substance or air
exists. As shown in Figs. 15 and 16, these penetrating holes 18 are forned
at the positions corresponding to the four corners of the capacitor 106.
The insulating filmconposing the capacitor 106 is nade in a thin film
thickness of 18 [err]min average, and the shape of the insulating film1
changes in acumpoleés V¢ SIHE t ' f e lng j.ig die
120. Si nce the si ?ﬁeﬂér]edl:.éalfai on of lﬂ?e %aeé%hggglehélgatsgﬁfﬁggaﬁd 109 and
t he heating ji Ghort-Icirdl ©S wiad @3 ' t .pre |
applied, the coil 5, conduJ?ive porf?gﬁmgéqﬁgﬁﬁﬁégﬂéﬁ%tF%%%ng st gAﬁgﬁgined
| OB do not def abuvebdnd &y applytizig) et and® vibtatibaBCto such electrode
Subsequently, the resonant tag in which the resonant circuit including the
capacitor 106 iplatesmed Ass aplremiuddy Ht waise confd rapdc ehatathbhalegessgebed
for the resonant tag 100. The degree of recovery of the el ectrode
pl ates, which plates maintained the state of shorgtcircuitnpoMerebher, after
capacitor 106 apd which has suffered a short-circuit, was exam ned by
using the reso ERaIior 9y the, Fesorant, Fagppbiaigedcaboradwashmadeoto
As a result, it was confirned that the el ectrode

") ] Pl 8 a5 GBS ol 18 S0 o ong e o o
e e L
(hat the el ect sid pRtbe AL AU, DL kual°FhaChoRY b1g R 120,

202 shown in of the shape shown in Fig. 17, a heating jig die 202 shown in

Fig. 18, which ié not tapered at its end contacting with the
electrode plate 9, may ~be used for the above-described heat
_press. It is desirable that the resonant tag obtained by
) 'using the heating jig die 202 also has the property to
resonate normally at a detecting frequency of 8.2 MHz Just
like .the aforementioned reson_ant tag. The relation of
thickness with siz_e (Length x width) of the insulating film of

the capacitor in this case is shown in Table 1.
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Fig. 18, which

plate 9, may be used for-the above-described*

that the reson
the property t

I's not tapered at

ant tag obtained by
0

its end conts cilng with the
press.

®at

. el ectrode
|t

using the -heating jig die 202 al so has

| i ke the aforenenti oned resonant tag. The rel ation of

(l'ength x w dt
shown in Tabl e
w dth nm Thic
26

X 7.
set the gauge
the gauge pre
performthe he

t hi ckness with siz

mFdﬂiélral nsulating filmof the capacitor in this case is
32 [ Tabl e 1] Si ze . | engt h nm
nesggfrrjn1 3 X 7
ze xlength mm X widt Thicknesspm 7.
5 8 13, Also I n thIS capg, it is prefgﬁgble tg

is desirabl e

telperaturce of

tire—treats llg TTU

ssure (stroke) a0 13 and %/ 25 througb013 and 7/25, 14nd to

UI C ZUZ adl

ST U= HUUT et T af

at press for 0.

T

b e_2 shows t he

relation of a ¢t
heat press (with a
the penetrating ho
the resonant t g me@

the relation of a pfjgg:glf?g%e
of 250[err] Q).
200
1.5

PB4 ale, S,

Table 2 shows the relation of a temperature of the

heating jig die 102 with a duration of heat press (with a

pressure of 4_Kg/ad3'for the purpose of forming the

penetrating holes 18 in the insulating film of the

. capacitor 106 of the resonant tag in the shape shown in

Figs. 13 through 16.

e

X

d

resonate normally at a detecting frequency of 8.2 MHz Just

5

E%errlkreﬁéa BEaDHoPERE Bhe' ShER0S, |
QPQQSE?EPrgn oFlé éogggg%éa?aab%:ﬁggfgﬁure

gah}%bbgg%gure (E%?Bﬁ@g%%%e13(kﬁﬁri9%5 thro%ﬂﬁaiBOQnésfgggps)

[ Tabl e 3] and to perform the heat press for 0. 3-0.5 seconds.

Table 3 shows the relation of a pressure

wi;h a duration of heat press (at a temperature of 250°C).

[Table 2]
Temperature ('C) Duration (seconds)
200 3. 5
250 3
1.5 -

300

[Table 3]

Pressure (Kg/cm2)

Duration (seconds) -

3 4.5
3,
5 2

The above explanation is given concerning the case when

the penetrating holes 18 are formed at the portions of the
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Pressure (Kg/cnR) Duration (seconds) 33 3 ' 4. 5

4 '3 5 2 The above
expl anation is given concerning the case when the penetrating holes 18 are
fornmed at the portions of the insulating film21 correspondi ng

to the four corners of the <capacitor 106. However, without limtation to

the above, the jhioalREiRg FPHR PfcdffedSoriding € G Sfoukd Sothd¥s of the

optionally decided according to the property, size, manufacturing net

etc. of the rescapadites. 106r cHGievélc WEEAGU® Dimitiftidid RS itHY ab¥relNGthe
the coil 5 may be changed as desired. . As descri bed above, the present

i nventi on nmakesformatbasimbde taf neke pdmetrsting ihulds 118 canpds kptionally
capacitor to have a thin filmthickness, to destroy the crystal structure
of such thin fidecidediarcording otd othe ipropextint rsige g nasiufadtiuzting method,
penetrates fromthe one electrode plate through the other electrode plate
of the capacit d@tc. RE£cthe kesonant krg.t | dfPxerver fhenpatdiemy of tthehner

portion of the insulatin il it is possible _to cause an arc discharge

at the penetrat‘?q’@aﬁ}oﬁgvﬁ%& %&t‘l’l%ﬁ/i?fb&t may ke ghangad, 75 desired,

bl ates with corta nihs HRAEERhER, allienc e PRASSRY PNRRYLAT: Bakes d b 5o

Pag. oven i haeaipigoed S e AR AR i Uspldehg g0 [OPP00"

7S boseibre o RRRPLASE A8 bRy Akt ORF bt W oyl . 1!
crystal. structure of such thin film portion, and to form the
penetrating hole which penetrates from the one electrode plate
through the othe; electrode plata of the capacitor.
~Accordingly, in addition to the formation of a thinner portion

* of the insulating film, it is possible to cause an arc

discharge at the penetrating hole when destroying the
resonance property. As a result, the short-circuit can be
performed bétﬁeen the two electrode plates with certainty even
with application of a low voltage. It is also possible to
prevent the recovery of the resonance property of the resonanf
tag, even 1f heat or shocks are applied to the tag, or, if a
long period of time has passed after the resonance property
breakdown. Accordingly, it is pogsible to provide the highly
reliable resonant tag which can be prevented from repeétedly_
resonating with a wave generated by a detectéf after the-
resonant tag has lost ifé resonance fféquency propettjf
Moreover, since the insulating film in which the penetrating

hole 1s formed obtains stability, the resonant tag can be

stored in the state before occurrence of the resonance
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reliable resonant tag which can be prevented :f}l‘l)m repeatedly resonating
with a wave generated by a detector after the resonant tag has lost its
resonance frequency property. Mreover, since the insulating filmin which
the penetrating hole is fornmed obtains stability, the resonant tag can be
stored in the state before occurrence of the resonance 34

property breaksttopeity Brédidowe fo€ &f1dndtpatidiD Bf IR viithodt hindering
performance. As a result, the reliability of the resonant tag can be

enhanced wit h Lttstpenformance. Thiks farsspilyy dehes meliliaki Idftyproff dhecdtesonant
enbodi nents of the invention has been presented for purposes of

il lustrati on cbRg <rRmdpe enkapnced withgertalntihd to be exhaustive or to
limt the invention to the precise formdisclosed, and nodifications and

vari ations are posstif cforegoing dasemipinh of fraferyed embediments: @f the
frompractice pof the invention. The - enbodi rents were chaosen .and descri be
oo et b o reanEL o Tk B mieamitat SO SERAPen BE 4 1jatrAtion And

VAl oue. enboci MATEIRFER, 4T RS ARk 1 b, Sdre i B ) e
particular, U LR AL S od e SN ol oA R okl s3cmstons
and variations are possible in light of the above teachings or
may be acquired from practice of the invention. The
embodiments were chosen and described in order to explain the
principles of the invention and its practical application to
enable one skilled in the art to utilize the invention in
various embodiments and with various modifications as are
. sulted to the particuiar use contemplated. It is intended
that the scope of the invention be defined by the claims
- appended hereto, and their equivalents.
I
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35 C ai ns: 1. A nmethod of manufact uﬂiﬁg a resonant tag in which a

resonant circuit including a capacitor is formed, conprising—-the_steps of:
form ng one electrode plate of said capacitor and an CUIt on
one surface of an insulating film said electric ci rumnnmuwj/,

el ectrically connected to said capacitor; formng cane rode
plate of said c&dadmsagr at a position opposite said one electrode plate on
the other surface of said insulating film said another electrode plate

being el ectrically cdnnecPeBethodapd mpapfactuzingupt regagant tageipowhinh a

heat pressing by appl redeterm ned pressure to the insylating film
| yi ng bet ween t%& te%éEFB&&eiﬂP&Pgéngiaa°5Pé&éF8Fnﬂﬁe§°F@ﬁﬁerSPE gigdng

shorten a dist ce etmee% the el ectrode plates, and then to destroy a
crystal structu PEERPA % Asul ati ng filnlto forma penetrating hol e

ext endi ng {hrough (g fasuat R0 JLLELLALPRYY o UG SLEG! EalEcalal Shng

2. A method of nmanu ng a resonan g according Fai I'm 1, Wherein

said heat pressy Qc%%iEOEEEEhSQ ﬁe suQ ek Insu?ggufgtﬁhph?ilﬂ“esgid

said el ectrode p ates rough brea sa| tin

exposed. 3eléc%ElBOQiQEuEE”BEQEPUél&&téi&&iQQaEBnhéStéﬁceédb&ﬂdt0
claim1l or 2, wherein said another ectrode plate is thinner | m

t hi ckness t han thphcotogai d one el ectrode plate, and said heat pressing
step is conduct'ed by supporting the side of
forming another electrode plate of said capacitor at a
position opposite sald one electrode plate on the other
surface of salid insulating film, said another electrode plate
being electrically connected to said electric circuit; and
performing heat pressing by applying a predetermined
pressure to the insulating film lying between the two
electrode plates at a predetermined temperature to shortemn a
distance between the electrode plates, and then to desfroy a
crystal structure of said insulating film to form a
peﬁetrating hole extending through the insulating film to both
the electrode plates.
2. A method of manufacturing a resonant tag according
to claim 1, wherein said heat pressing is conducted until a
break is fprmed on either one of said electrode plates,
through which break said insulating film is exposed.
3. A method of manufacturing a resonant tag according to
claim 1 or 2, wherein said another electrode plate is thinner

in film thickness than that of said one electrode plate, and

sald heat pressing step is conducted by supporting the side of

[ ———
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said one electrode plate with a supporter and é&ﬁpressing said anot her

el ectrode plate with heat by using a jig die. 4. A nethod of

manuf acturing a resonant tag according to claim 3, wherein said supporter
i ncludes a two-layer structure consisting of a layer of elastic,

heat -resi stant satidr bne eléctode! plakay®ithaRdsappBetbs aﬁhdb9”§f85§§£§°9§id
plate with said netal |ayer contacting with said one el ectrode plate.

5. A nethod of mmpthertslecgradecpbatstwiel heaerByngsifng &l gig dief urt her
including the step of heating said jig die and wherein one end of said jig
di e, which contacts i thAsmethodt b€rmahufactdeingaacresonanpetad acoopdihgsSto
periphery toward its central axis, and wherein the end face of said

tapered end coflaéms3savbernndnnhsaid| supporter| includesoadtwo-hayer structure
pressi ng. 6. A resonant tag in which a resonant circuit including a
capacitor is foffB8isting of.a lLagerreficeprsticofheaturesbatantrmaterial and

electric circuit _for on one surface of an_insulating film said
electric circui ﬂ%ﬁﬁgEg?EEFYiéﬁﬁl?uEBﬂﬁEEt§ﬁi§o°§ﬁiﬂleﬁﬁﬁﬁé?tb4?taﬁﬂith said

anotier el et dgepl el Gral aahfaSERRg! y0tn | SLIRCLRN Ll cblETppELaCE of
et CLroLrcas! 1L meshen BRI LY 8! LR e GlELIERS
that of its _rer@iaiﬂgspom:eﬂeramcfu&{ﬂgteﬁesyééi&wfené’éu&&i Said fig aie
insulating filmportion is destroyed to Torma
and wherein one end of said jig die, which contacts with said
other electrode plate, is tapered around its periphery toward
its central axis,'and wherein the end face of said tapered end
contacts said another electrode plate to conduct heat
pres;ing.
6. A resonant tag in which a resonant circuit including
a capacitor is formed,
one electrode plate of said capacitor and an electric
circuit formed on one surface of an insulating film, said
electric circuit being electrically conpeéted to said
capacitor, and
another electrode plate §f sald capacitor formed on the
other surface of said insulating film, said another electrode
being electfically connected to said electric circuit,
wherein said insulafing film lying between the two‘
electrode plates has a portion with a thinner film thickness

than that of its remaining portion, and a crystal structure of

said thin insulating film portion is destroyed to form a
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37 penetrating hol e extending through theti%sulating filmto both the
el ectrode pl ates. 7. A resonant tag according to claim®6, wherein a
protrusion is formed circunferentially around said portion of the
insulating filmwith a thin filmthickness. A resonant tag

8.
according to claj rein re oygh i Ld nsul ati
filmis expose%%bgggaggP%égﬂﬁ% %?Fﬁ%?igﬁé%§F°PHé gﬂgcﬁgggga%ﬁggegqip ggiggth
capacitor. - ythedelddt3OQRN Phdtekor performng heat press on an
insulating film conprising: a supporter for supporting one side of

said insulating fikm sa ¢esdRRAk! RhgCaEROraALNG Ro! BRaidY8] whevelin &
I ncluding a |ayer of elastic, heat-resistant material; and ajig for

pressing the oprotrusionofissfoimedsslistunferehtiaMiyhabothd sadd pertdoAdor
heating nmeans and a jig die, one end of said jig die, which contacts with
an el ectrode phhee inisaladtingr filsewdtht Aethdnulfdimnthicknesss t apered
around its periphery toward its central axis.

8. A resonant tag according to claim 6 or 7, wherein a
break, through which said insulating film is exposed, is
formed in either one of the electrode plates of said
capacitor.

9. An apparatus for performing heat press on an
in;nlating film, comprising:

a supporter for supporting one side of said insulating
film, said supporter comprising a two-layer structure
including a layer of elastic, heat-resistant material; and

a jig for pressing the other side of said insulating film
with heat, and including heating means and a jig die, one end
of said Jjig die, which contacts with an electrode plate the
other side of the insulating film, is tapered around its

periphery toward its ceqtral axis.

s
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