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(57) Abrége/Abstract:

An electronic anti-theft element consists of at least one spiral printed circuit (2; 3), a capacitor and a dielectric layer (4) arranged
therebetween, or of two spiral printed circuits (2, 3) which are arranged on both sides of a dielectric layer (4) in an at least
partially overlapplng manner (forming resonant circuit (6)). The object of the invention Is to provide a resonant circuit (6) which Is
less liable to be reactivated. For that purpose, in at least one selected area (8) (a rated break point) of the dielectric layer a short-
circult Is created between the opposite capacitor plates or spiral printed circuits (2, 3) when a sufficiently high energy Is supplied

by a magnetic alternating field. The selected area (8) Is locally reinforced, preventing the suppression of the short-circuit by
mechanical stress and the reactivation of the anti-theft element (6).
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(87) Abstract
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anti-theft element (6).
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Veroffentlicht

Mit internationalem Recherchenbericht.

Vor Ablauf der fiir Anderungen der Anspriiche zugelassenen
Frist. Veréffentlichung wird wiederholt falls Anderungen
eintreffen.

(54) Bezeichnung: SICHERUNGSELEMENT FUR DIE ELEKTRONISCHE ARTIKELSICHERUNG

An electronic anti-theft element consists of at least one spiral printed circuit (2; 3), a capacitor and a dielectric layer (4) arranged
therebetween. or of two spiral printed circuits (2, 3) which are arranged on both sides of 2 dielectric layer (4) in an at least partially
overlapping manner (forming resonant circuit (6)). The object of the invention is to provide a resonant circuit (6) which is less liable to be
reactivated. For that purpose, in at least one selected area (8) (a rated break point) of the dielectric layer a short-circuit is created between

a sufficiently high energy is supplied by a magnetic alternating field.

The selected area (8) is locally reinforced, preventing the suppression of the short-circuit by mechanical stress and the reactivation of the

.. Die Erfindung betrifft ein Sicherungselement fiir die elektronische Artikelsicherung, bestehend aus zumindest einer spiralférmigen

Leiterbahn (2; 3) und einem Kondensator mit einer dazwischen befindlichen dielektrischen Schicht (4) oder bestehend aus zwel
spiralférmigen Leiterbahnen (2, 3), die zumindest teilweise berlappend zu beiden Seiten einer dielektrischen Schicht (4) angeordnet
sind (Resonanzschwingkreis (6)). Der Erfindung liegt die Aufgabe
| Reaktivierungswahrscheinlichkeit vorzuschlagen. Die Aufgabe wird dadurch geldst, daB in der dielektrischen Schicht (4) zumindest
ein ausgewihlter Bereich (8) (eine Soll-Durchbruchstelle) vorgesehen ist, in dem bei einer entsprechend hohen Energiezufubr durch ein
magnetisches Wechselfeld ein Kurzschlul3 zwischen den gegeniiberliegenden Kondensatorplatten oder den spiralformigen Leiterbahnen (2,
3) geschaffen wird, und daB3 der ausgewihite Bereich (8) lokal derart verstiarkt ist, daB eine Zerstorung des Kurzschlusses durch mechanische
Beanspruchung und somit eine Reaktivierung des Sicherungselementes (6) verhindert wird. |

zugrunde, einen Resonanzschwingkreis (6) mit reduzierter

=
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Security Element for Electronic Article Surveillance

This i1invention relates to a security element for electronic
article surveillance, comprising at least one coililed conductive

track and a capacitor having a dielectric layer arranged there-

" between, or comprising two coixrled conductive: tracks . that are

disposed on either side of a dielectric layer so as to overlap

at least in part (— resonant circuit).

Resonant circuits which are excited to resonate at a prede-
termined resonant frequency which 1s conventionally at 8.2 MHz
are widely accepted to protect articles against pilferage in de-
partment stores. Frequently the circuits are an integral part
of adhesive labels or cardboard tags which are affixed to the
articles to be maintained under surveillance. Tvpically, the
department store has an electronic surveillance system installed
in the exit area, which detects the resonant circuits and pro-
duces an alarm when a protected article passes through a sur-
veillance zone in unauthorized manner. The resonant circuit 1is
deactivated when a customer has paid the merchandise. This pre-
vents an alarm being produced once an article has been rightly

acquired by purchase, passing through the surveillance zone sub-

sequently.

The deactivation systems which are frequently installed in
the checkout areas generate a resonant signal of a higher ampli-
tude than i1t 1is produced in the surveillance systems. A reso-
nant label 1s normally deactivated with a field strength greater
than 1.5 A/m. A variety of deactivating mechanisms for resonant
circuits are known in the art. They involve either destroying
the 1nsulation between two opposing conductive tracks, producing
a short circuit, or subjecting a length of conductive track to ‘
overload and causing 1t to melt, thereby interrupting the cir-

cuit path. In consequence of deactivation, the resonant
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properties of the resonant circuit, that is, the resonant fre-

factor are modified so severely that the

There is a risk that the deactivated resonant circuit may

be reactivated inadvertently by mechanical manipulation includ-

ing, for example, ‘folding, packaging and transporting the

merchandise, or bending the label and hence the resonant cir-

cult. Any accidental reactivation of a resonant circuit which

is affixed to an article rightly acquired by purchase may then

produce an alarm leading to embarrassment both for the customer

and for the department store.

so far no state of the art has become known which concerns

itself with the problem of diminishing the risk of an accidental

reactivation of resonant labels that are already deactivated.

With regard to the deactivation of resonant labels, different
In U.S. Pat. No.

using a needle to produce a hole in the insulating layer between

two opposite capacitor surfaces. This results in a fault-free

and permanent deactivation mechanism.

U.S. Pat. No. 5,187,466 describes likewise a method for

As regards the first mentioned U.S. Pat. No. 4,876,555 and

its corresponding EP 0 285 559 Bi, it should be noted that the

resonant circuit therein disclosed
which are disposed on either side of the dielectric material.

includes capacitor plates

The dielectric layer arranged between the two capacitor plates

has a through hole.

No. 5,187,466 referred to in the foregoing, a

In U.S. Pat.
is applied to a resonant circuit

method is described which
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having capacitor plates on either side of the dielectric, and 1in
which the capacitor plates are first short-circuited and the
short circuit 1s melted later by the application of electrical

energy .

Still further 1important techniques 1n the field of the de-
activat':i.on' of resonant labels are known which however do not
concern themselves with the reduction of the risk of an acciden-
tal reactivation. A patent family extending i1n this direction
comprises, among others, EP 0 181 327 Bl, U.S. Pat. No.
4,567,473 and U.S. Pat. No. 4,498,076. The resonant label of
the invention which is described in these patents 1s composed of
the following components: a substrate material serving as di-
electric, capacitor plates on either side of the planar dielec-
tric substrate material, a deactivation zone and a resonant cir-
cuit which is disposed on the dielectric material. Heretofore
the state of the art has not indicated any provisions that would
prevent an undesirable reactivation after deactivation has taken

place successfully.

It is an object of the present i1nvention to propose a reso-
nant c¢ircuit 1in which the probability of reactivation 1is

reduced.

This object 1s accomplished in that provision 1i1s made in
the dielectric layer for at least one selected area (a zone of
preferred breaking) in which a short circuit 1i1s produced between
the opposed capacitor plates or the coiled conductive tracks by
the supply of energy in sufficiently high amount by an alternat-
ing magnetic field, and in which the selected area 1s strength-
ened locally such that a destruction of the short circuit (=
conductive path) by mechanical loads, and hence a reactivation

of the security element, are prevented.

According to an advantageous further aspect of the security

element of the present invention, provision 1s made for the




10

15

20

25

30

CA 02262573 1999-02-04

WO 98/06075 PCT/EP97/04116
PA-96/36-PCT-B

dielectric layer to be of substantially uniform thickness and to

have no additional manufacturing defects (air 1inclusions, for

example) .

According to a yet further proposal, in the event of two at

least partly overlapping tracks being used these are wound 1in

e dlrectlons, with the selected area being located at the

opp051t
This is the point where the induced

ocuter ends of the tracks.

voltage is at its highest level.

In an advantageous aspect of the security element of the

. present invention, it 1is proposed making the dielectric layer in

+he selected area thinner than in the remalning areas.

According to an alternative solution, the selected area 1s

characterized in that the dielectric layer has 1n this area a

different physical or chemical property than in the remaining

areas.

According to an advantageous further aspect of the security
the dielectric layer 1s com-

In this connection it 1s par-

element of the present invention,

prised of at least two components.
ticularly advantageous for the melting point of the one compo-
layer to lie above the production

According to a still further

nent of the dielectric

temperature for security elements.

aspect, the components of the dielectric layer are of a nature

enabling them to be fabricated by either a coating or a laminat-
1ng process.

According to an advantageous feature of the security

element of the present invention, the selected area in which the

deactivation takes place is strengthened by the application of

Compression enhances the bond between the
1t

additional pressure.
capacitor plates or the at least partly overlapping tracks.

has proven to be advantageous to use pressure forming technigques

for strengthening which involves forming the capacitor plates or

alrebar Sy =+ g vy . gy o & e . ol e
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rhe at least partly overlapping tracks into a three-dimensional
shape. In this regard it is particularly advantageous 1f the
enhanced bonding and the forming of the capacitor plates or

tracks are accomplished in a single operation.

When the resonant circuit is bent or folded in the area of
the strong zone, that is the zone where deactlvatlon takes
place, there is still a risk that the resonant circult may
buckle, shear, slide or delaminate at the point of deactivation.
This would cause undesirable reactivation of the resonant cir-
cuit. In order to forestall this risk, a further aspect of the
present invention involves providing weak zones on either side
of the strong zone. When an external bending moment 1is applied,
rhe resonant circuit is much more likely to fold or even break
in the area of the weak zones than to fold or break within the
strong zone. The weak zone may therefore be referred to as the

zone of preferred bending or breaking.

One approach to obtain the weak zones 1involves narrowing
down the width of the track. Alternatively, the possibility
exists to treat the adhesive layer in these weak zones so that
there 1is significantly reduced bonding between the coiled

rracks. Alternatively again, the weak zones may be made by per-

forating the tracks.

According to a yet further advantageous aspect of the
present invention, the resonant circuit 1is configured such that
the capacitance between the upper and lower track 1s concen-
trated at the inner ends of the coils. In particular, at the
inner ends of the coils the area of track overlap 1s large, re-
sulting in a proportionally large capacitance, while the area of

overlap at the outer ends of the coils is very small.

In a yet further advantageous aspect of the device of the
present invention, it 1is proposed that the areas of overlap

between the two tracks and hence the capacitance between the

-~ 5 -
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tracks concentrate at the inner ends of the tracks. In particu-
lar, the outer ends of the two tracks overlap 1n a small area,
and there is a relatively long area with no overlap adjacent to
the outer ends of the tracks. An advantage of this topology 1is
that it results in deactivation taking place 1n the area of
overlap between the outer ends of the upper and lqwer tracks as

this 1s the point of highest voltage potential between the

tracks.

Therefore, there is a high degree of certainty that the

point of deactivation 1s 1n the selected area.

The present invention will be explained in more detail 1in
the following with reference to the accompanying drawings. In

the drawings,

FIG. 1 is a plan view of an embodiment of the resonant

circuit of the present invention;

FIG. 2 is a cross sectional view taken along the line II-IT

of FIG. 1;

FIG. 3 is an equivalent electrical circuilit illustrating the

voltages occurring in two partly overlapping coiled tracks;

FIG. 4 is a plan view of the outer end area of the coiled

tracks;

FIG. 5 is an enlarged cross sectional view of the upper

coil and the upper component of the dielectric layer;

FIG. 6 1s a detailled cross-sectional view of the resonant

circuit of the present invention;
FIG. 7 is a plan view of a strong zone;

FIG. 8a is a cross sectional view of a suitable tool;
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FIG. 8b 1s a plan view of the tool i1llustrated in FIG. 8a;
FIG. 9 1is a plan view of a track with a weak zone;
FIG. 10 1is a plan view of a further track with a weak zone;

- FIG. lla 1s a plan view. of a configuration of the lower

coil;

FIG. 1l1b 1is a plan view of a configuration of the upper

coil;

FIG. 1llc 1s a view of the resonant circuit as composed from

the coils shown in FIG. lla and FIG. 1llb; and

FIG. 12 1s an equivalent electrical circuit 1illustrating
the voltage relationships of the embodiment of the resonant cir-

cuit of the present invention illustrated in FIG. llc.

FIG. 1 shows an embodiment of the resonant circuit 6 of the
present invention 1in plan view. FIG. 2 shows the resonant cir-
cuit 6 of FIG. 1 in cross sectional view. Deactivation of the
resonant circuilt 6 takes place by producing a short circuit be-
tween the two coiled conductive tracks 2, 3, which are prefera-
bly fabricated from aluminum, through the dielectric lavyer 4.
The application of an alternating magnetic field as emitted, for
example, by the surveillance system induces alternating voltages
in the two coiled tracks 2, 3 of the resonant circuit 6. The
coiled tracks 2, 3 overlap at least in part and are wound in
opposite directions. Therefore, the outer end of the lower coil
2 has a positive potential with respect to the inner end of the
lower c¢o0i1l 2 when the inner end of the upper coil 3 has a posi-
tive potential with respect to the outer end of the upper coil
3. It will be understood, therefore, that the points/areas in
which the induced alternating wvoltages between the two coils 2,

3 are at their highest levels are located in the end areas of
the coils 2, 3.
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Considering that in the example illustrated in FIG. 1 the
upper coil 3 has fewer turns than the lower coil 2, the highest
voltages are generated between the ends of the upper coil 3 and

the areas of the lower coil 2 situated directly underneath.

FIG. 3 1illustrates clearly the voltage relationships 1in
different areas of the two at least partly overlapping coils 2,
3 of a resonant circuit 6 that 1s suitable for use according to
an advantageous further aspect of the resonant circuit 6 of the

present invention.

In the resonant circuit 6 previously described in which the
dielectric laver 4 between the coils 2, 3 is of uniform thick-
ness, deactivation takes place in the end areas of the upper
coil 3 and the lower coil 2, because this is where the induced
potential is at its highest level. Because the electric field
strength is focused on a surface with a small radius, deactiva-
tion takes place precisely at the ends of the tracks 2, 3, as

shown in FIG. 4.

If however the dielectric layver 4 is not of uniform thick-
ness or contains air inclusions 7 which may happen easily as a
result of manufacturing defects, deactivation may take place 1in
various areas of the coils 2, 3. Such manufacturing defects may
cause local weaknesses and even produce holes resulting from air
inclusions 7 in the dielectric layer 4. In consequence, the di-
electric layer 4 breaks down at these local weak points although
the voltage potential is lower at these points than it 1s at the
ends of the upper and lower track 3, 2. Because the voltage po-
tential is lower at the local weak points than it 1s at the ends
of the tracks 2, 3, the electrical energy available for produc-
ing the deactivation short circuit is smaller than the electri-
cal energy that would be necessary to produce a deactivation

short circuit at the ends of the upper coil 3.
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FIG. 5 shows a cross section of a dielectric laver 4 exhib-
iting manufacturing defects in the form of air inclusions 7 and
irregularities in the surface area. To avoid such manufacturing
defects, the dielectric laver 4 1s configured 1in a further

aspect so that it is substantially uniform in thickness and

largely free from local weak points 7. Such a uniform dielec-

tric layver 4 ensures deactivation in the end areas of the coiled
tracks 2, 3 as this 1s the point of highest induced voltage and
energy. A short circuit produced by such deactivation 1s very

robust with little susceptibility to accidental reactivation.

According to an advantageous further aspect of the resonant
circuit 6 of the present invention, the dielectric layer 4 1is
comprised of at least two components 4a, 4b, including an upper
component 4a and a lower component 4b. The lower component 4b
is applied to the lower coil 3 prior to stamping and hot emboss-
ing. The upper component 4a is applied to the upper coil 2.
The upper component 4a has a relatively 1low melting point
enabling it to serve as a hot-melt-type adhesive and to adhe-
sively bond the two coils 2, 3 together during hot embossing of
the upper coil 2 onto the lower coil 3. The upper component 4a
of the dielectric laver 4 melts during hot embossing of the
upper coil 2. Having a higher melting point, the lower compo-
nent 4b of the dielectric layer 4 does not melt during hot
embossing on the upper coil 2. The uniformity of the lower com-
ponent 4b of the dielectric layer 4 which does not melt improves

overall the uniformity of thickness of the dielectric layer 4.

FIG. 6 shows a cross section of a resonant circuit 6 having
a dielectric laver 4 composed of two components 4a, 4b. The
lower component 4b may be produced either by coating the lower
coil 3 or by laminating the lower component 4b of the dielectric
layer 4 onto the coil 3. Typically the coil material (Al) 1is
available in the form of broad coils enabling the uniformity of

the surface of the dielectric layer 4 to be maintained and other
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defects caused, for example, by air inclusions 7, to Dbe

minimized.

There 1s the risk that the short c¢ircuit may be broken by
folding or other mechanical manipulations, even when the dielec-

tric layer 4 is so uniform that defects 7 are largely reduced

and the deactivation short circuit occurs exclusively at the end

of the upper track where the induced energy 1s at 1ts highest
level. (This applies of course only 1n cases where no selected
zone of preferred breaking 1is provided.) Relative shearing or
sliding motions of the two metal layers or delamination of the

two layers may result in an accidental reactivation.

According to the present invention, the resonant circuit 6
is locally strengthened in the area of the ends of the wupper
coil 2 or in the zone of the treated area. The strong zone 10
is less susceptible to shearing and sliding motions or delamina-
tion. By strengthening locally, any stresses, strains or loads
imposed on the resonant circuit 6 by folding or bending can be
reduced because the two coiled tracks 2, 3 shear, slide, fold or
delaminate only in the proximity of, yet not within, the locally

strengthened zone 10.

According to an advantageous further aspect of the resonant
circuit 6 of the present invention, the zones around the ends of
one of the two tracks 2, 3, here of the upper track 2, are
strengthened by the application of an additional pressure to a
local zone 10, with the metal, which 1is preferably aluminum,
being formed such as to assume a non-plane shape. Local
pressure application effects an improved bond between the two
tracks 2, 3 and between the lower track 3 and the dielectric
layer 4. When this pressure is applied by means of a forming
tool 11 having a protuberance with a predetermined profile
(punch 12), it is possible to form the tracks 2, 3 so that the

resistance of the resonant circuit 6 to reactivation 1S

-----
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materially improved. It will be understood, of course, that the

tool 11 may also be of a flat configuration and have predeter-

mined dimensions.

With regard to the structural properties of metals 1t 1is
well known that a piece of sheet metal having grooves, bulges or
other worked in structures is less'susceptible to bending than a
flat piece of sheet metal. The same principle 1s applied here
to produce a locally strengthened zone 10. Any folding or bend-
ing of the resonant circuit 6 over a large surface area leads to
bending, folding, shearing or delaminating of the resonant cir-
cuit 6 1n the proximity of, vet not within the strong zone 10.
This reduces the risk of an inadvertent reactivation. The
actual shape of the strong zone 10 is not c¢rucial, nor 1is the

actual profile of the formed track 2, 3 1n the strong zone 10

critical.

FIG. 7 shows an embodiment of a strong 10 at one end of the

upper track 2 in plan view.

FIG. 8a 1s a cross sectional view, and FIG. 8b a plan view,

of a tool 11 suitable for producing the strong zone 10.

When the resonant circuit 6 is bent or folded in the area
of the strong zone 10, that 1s the zone where deactivation 1is
known to take place and which has been deliberately strength-
ened, there 1s still a risk that the resonant circuit 6 may
buckle, shear, slide or delaminate. This would cause undesir-
able reactivation of the resonant circuit 6. In order to fore-
stall this risk, a further aspect of the present invention in-
volves providing weak zones 13 on either side of the strong zone
10. When an external bending moment is applied, the resonant
circuilt 6 1s likely to fold or even break in the area of the
weak zones 13. The weak zone 13 may therefore be referred to as
the zone of preferred bending or breaking. The weak zone 13 may

be made weak either by narrowing down the width of the track 2,

- 11 -
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3 as shown in FIG. 9 and FIG. 10, or alternatively by suitably
treating the adhesive layer in this weak zone 13 so that there
is significantly weaker bonding between the tracks 2, 3. A

further possibility to obtain weak zones 13 involves perforating
the tracks 2, 3.

'In a vet further aspect of the present invention, the
tracks 2, 3 and the resonant circuit 6 are configured 1in such a
way that the capacitance between the upper and lower tracks 2, 3
is concentrated at the inner ends of the coiled tracks 2, 3. A
corresponding resonant circult 6 1s shown in FIG. 1lla, FIG. 1llb
and FIG. 1llc. As becomes apparent from the Figures, at the
inner ends of the coils 2, 3 the area of overlap of the tracks
2, 3 is large, resulting in a proportionally large capacitance,
while at the outer ends of the coils 2, 3 the point of overlap

1s very small.

The equivalent circuit of this arrangement is shown 1in FIG.
12. The voltage difference generated between the two coils 2, 3
at the outer ends of the coils 1s significantly larger than at
any other point between the coils 2, 3. Studying FIG. llc and
FIG. 12 together it will also be noted that a large part of the
outer turn of the lower track 3 is not overlapped by the upper
track 2 at all. Thus there is no possibility of deactivation
taking place along this section 9 of no overlap. Tracing the
outer turn of the lower track 3 back from the end point where
there is a small area of overlap with the upper track 2, it will
be noted that the next point at which there 1is overlap of the
tracks 2, 3 and therefore the possibility of deactivation
exists, is further back along the outer turn of the lower track
3. This point has considerably less voltage potential between

the upper and lower tracks 2, 3.

Even if the dielectric layer 4 between the two tracks 1is

not perfectly uniform in thickness or perfectly free from other

- 12 -
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weaknesses 7, deactivation will take place at this point of
outer overlap because there 1s considerably more potential

difference between the tracks 2, 3 at this point.

A further advantage 1s that because the distribution of
potential difference along the length of the tracks 2, 3 1is no
longer évén, the amount of enerqgy available to make a deactivat-
ing short circuit between the tracks 2, 3 needs to be higher
than 1t would be with an even distribution of wvoltage and
capacitance. Higher energy 1in turn means a more reliable short
circuilit and hence automatically less risk of accidental

reactivation.
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4 dielectric laver

da upper component
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8 (treated) selected area
9 area of no overlap

10 strong zone

11 tool

12 punch

13 weak zone
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CLAIMS:

1. A security element for electronic article surveillance, comprising: a capacitor
element: at least one coiled conductive track; and a dielectric layer arranged so as
to overlap said at least one coiled conductive track at least in part, wherein the
dielectric layer includes at least one selected area serving as a zone of preferred
breaking in which a short circuit is produced between the opposed capacitor
element and the at least one coiled conductive track by a supply of energy in a
sufficiently high amount by an alternating magnetic field, and wherein the selected
area is strengthened locally, such that a destruction of the short circuit by

mechanical loads, and hence a reactivation of the security element are prevented.

2. The security element as claimed in claim 1, wherein the dielectric layer is of

substantially uniform thickness and has uniform density.

3. The security element as claimed in claim 2, wherein the areas of overlap
between said two coiled conductive tracks and hence the capacitance between
said two coiled conductive tracks are concentrated at the inner ends of said two

coiled conductive tracks.

4. The security element as claimed in claim 3, wherein the outer ends of said
two coiled conductive tracks overlap in a small area and there is a relatively long

area with no overlap adjacent to the outer ends of said two coiled conductive

tracks.

5. The security element as claimed in claim 1, wherein two, at least partly
overlapping, coiled conductive tracks are provided, being wound In opposite
directions, with the selected area being located in the outer end areas of said two

coiled conductive tracks where the induced voltage is at its highest level.

6. The security element as claimed in claim 5, wherein said dielectric layer is

fabricated by one of a coating or a laminating process.

-15-
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7. The security element as claimed in claim 5, wherein weak zones are

provided on one or both sides of said selected area.

8. The security element as claimed in claim 7, wherein said weak zones are

formed by narrowing down the width of said two coiled conductive tracks.

9. The security element as claimed in claim 7, wherein in said weak zones the
dielectric layer is less strongly bonded to said capacitor element or said two coiled

conductive tracks than in the remaining areas.

10. The security element as claimed in claim 7, wherein said weak zones are

characterized in that the said two coiled conductive tracks are perforated.

11.  The security element as claimed in claim 1, wherein the selected area is

characterized in that the dielectric layer is thinner in said selected area than in the

remaining areas.

12. The security element as claimed in claim 1, wherein the selected area is

characterized in that the dielectric layer has in said area a different chemical or

physical property than in the remaining areas.

13.  The security element as claimed in claim 1, wherein the dielectric layer is

comprised of at least two components.

14.  The security element as claimed in claim 13, wherein the melting point of

one component of dielectric layer lies above the production temperature for security
elements.

15.  The security element as claimed in claim 1, wherein two coiled conductive
tracks are provided, with at least one coiled conductive track defining a strong
zone, and wherein the strengthening in said strong zone is accomplished by the

application of additional pressure to enhance the bond at said capacitor element

-16 -
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or at least partly overlapping ones of said two coiled conductive tracks.

16. The security element as claimed in claim 15, wherein said strong zone IS
obtained by pressure forming said capacitor element or the at least partly

overlapping ones of said two coiled conductive tracks into a three-dimensional

shape.

17.  The security element as claimed in claim 15, wherein the enhanced bonding
and the forming of said capacitor element or said two coiled conductive tracks are

accomplished in a single operation.

18. The security element as claimed in claim 1, wherein said selected area is

characterized in that the dielectric layer has holes resulting from air inclusion.

RIDOUT & MAYBEE LLP
Toronto, Canada
Patent Agents
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