
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
19

3 
65

9
A

1
*EP001193659A1*
(11) EP 1 193 659 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
03.04.2002 Bulletin 2002/14

(21) Application number: 00120238.1

(22) Date of filing: 27.09.2000

(51) Int Cl.7: G08B 13/24

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: WESTVACO CORPORATION
New York New York 10017 (US)

(72) Inventor: Rasband, Paul B.
Frederick, MD 21701 (US)

(74) Representative:
Stoffregen, Hans-Herbert, Dr. Dipl.-Phys.
Patentanwalt,
Friedrich-Ebert-Anlage 11b
63450 Hanau (DE)

(54) RF-EAS Tag with resonance frequency tuning

(57) The present invention relates to a method for producing paperboard packaging (trays, lids, cartons, containers
or combinations) with an integral RF-EAS security tag and a procedure for tuning the resonance frequency of the tag.



EP 1 193 659 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Background of the Invention

[0001] The present invention relates generally to a
method for producing packages with integral security
tags of the RF-EAS type. More particularly, the invention
relates to such a method whereby the security tags are
applied to a web of packaging material that is converted
into packaging blanks (e.g., trays, lids, cartons, contain-
ers or the like) on a printing press in a single pass op-
eration, at substantially the same time that sales graph-
ics are printed on the blanks. In addition, the present
invention includes a procedure for precisely tuning the
resonance frequency of the tags by adjusting print reg-
ister of upper and lower capacitor plates for optimum
performance in the field.
[0002] RF-EAS (Electronic Article Surveillance) tags
are passive circuits with a resonance frequency tuned
to the frequency of tag detectors located at the entranc-
es and exits of retail establishments. When an active tag
passes through a detector, an alarm sounds, alerting
store employees to the potential theft of the tagged mer-
chandise. State of the art RF-EAS tags are generally
produced by a number of steps which include stamping,
masking, photochemical treatments, chemical etching
and printing. However, the tags currently available are
too expensive to be economically used on items retailing
for about $5.00 or less. The use of currently available
tags entails not only the cost of the tag itself, but the cost
of application of the tag to the product or its package,
either on a packaging line, in a warehouse, or in the re-
tailer's stock-room. Examples of such prior art tags are
disclosed for example in United States Patents Nos.
4,583,099; 4,835,524; 5,442,334; and, 5,574,431. As
disclosed in these patents, such tags are generally pre-
pared by applying patterned paths of conductive mate-
rial on both face surfaces of a substrate, e.g., an inductor
element (L) and capacitor element (C) on opposite sides
of a suitable dielectric substrate.
[0003] It has also been suggested, as shown for ex-
ample in United States Patent No. 5,781,110, to form
such tags on one side of a substrate utilizing a combi-
nation laminating printing procedure. However, these
devices have been found to be inadequate in use be-
cause they do not resonate sharply enough to be de-
tected by conventional and widely distributed detectors.
Moreover, no means is provided for controlling the res-
onance frequency of such tags. Thus there remains a
need in the art to provide a reliable and tunable security
tag at reduced costs. The present invention fulfills that
need by providing an RF-EAS tag that can be applied
directly to the package component during the manufac-
turing process, eliminating the need for separate appli-
cation, and which can be precisely tuned for controlling
the resonance frequency.

Summary of the Invention

[0004] The present invention relates generally to the
production of RF-EAS security tags. More particularly,
the invention relates to a method for applying such tags
directly to the packaging material used to make pack-
ages for products to be protected by the tags.
[0005] A preferred embodiment of the invention com-
bines a die-stamped metal foil or hot-stamped metal-
lized film inductor which includes a lower capacitor plate
applied to one surface of a paperboard substrate. A di-
electric layer and upper capacitor plate are printed over
the inductor component. The process of applying the in-
ductor and printing the dielectric layer and upper capac-
itor plate is carried out at high speed, preferably on a
web of paperboard at substantially the same time that
sales graphics are printed on the paperboard to identify
the product to be packaged. The tag may be located on
the exterior surface of the paperboard or on the interior
surface of the paperboard. By integrating the tag with
the package economies of application are achieved
since the cost of a separate tag application step is elim-
inated.
[0006] Another unique feature of the present inven-
tion is the circuit tuning made possible by the design of
the top capacitor plate and its application method. Since
this step is preferably carried out on a printing press,
changing the print register during printing of the top ca-
pacitor plate permits changes in the capacitance of the
circuit to adjust and fine tune its frequency for the vari-
ous detectors involved.
[0007] The present invention can be implemented in
the production of RF-EAS security tagged packages in
a wide variety of forms (e.g. on packaging such as trays,
lids, cartons, containers or the like) for a wide variety of
goods. Meanwhile, the frequency tuning approach de-
scribed herein can also be used in the production of in-
dividual RF-EAS security tags, e.g., tags which are sub-
sequently attached to products or packaging via adhe-
sive labels or the like.

Brief Description of the Drawings

[0008]

Figure 1 shows an exploded view of the different
elements used to make the RF-EAS tags of the
present invention;
Figure 2 is a plan view of the tag of the present in-
vention showing the relationship of the upper and
lower capacitor plates to produce maximum capac-
itance;
Figure 3 is a plan view of the tag of the present in-
vention showing the location of the capacitor plates
to achieve minimum capacitance;
Figure 4 shows a typical application of the RF-EAS
tag of the present invention on a paperboard con-
tainer; and
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Figure 5 illustrates schematically an example of a
method for carrying out the invention.

Detailed Description

[0009] Packages including security tags according to
the present invention are employed in connection with
an electronic article security system (not shown), partic-
ularly an electronic article security system of the radio
frequency or RF type. Such security systems are well
known in the art and, therefore, a complete description
of the structure and operation of such a security system
is not necessary for an understanding of the present in-
vention. Suffice it to say that such electronic article se-
curity systems establish a surveillance area or zone,
generally proximate to an entrance or exit of a facility,
such as a retail establishment. The function of the se-
curity system is to detect the presence within the sur-
veillance zone of an article having an active security tag
attached thereto or attached to the corresponding pack-
aging.
[0010] In the case of the present invention, the secu-
rity tag includes components, hereinafter described in
greater detail, which establish a resonant circuit that res-
onates when exposed to electromagnetic energy at or
near a predetermined detection resonant frequency. A
typical electronic article security system employing the
tags of the present invention includes means for trans-
mitting into or through the surveillance zone electromag-
netic energy at or near the resonant frequency of the
security tag, and means for detecting a field disturbance
that the presence of an active security tag resonating
circuit causes to establish the presence of a security tag,
and thus a protected article, within the surveillance
zone.
[0011] In a preferred embodiment, the security tag is
applied directly to packaging for the protected article at
the same time that sales graphics or the like are applied
to the packaging on a printing press. Alternatively, the
different components of the tag may be applied to the
packaging material in separate steps using readily avail-
able conventional equipment. A preferred packaging
material is coated one side (C1S) or coated two sides
(C2S) paperboard. However, other substrates having a
suitable dielectric nature may be employed, for example
plastics such as polyester, polyethylene, polypropylene,
polyamide or the like, and cloth, textiles or the like, in-
cluding laminates of such materials with paper or paper-
board.
[0012] Referring to Figure 1, the RF-EAS tag of the
present invention is applied directly to the paper, paper-
board or plastic substrate by a process which involves
first applying an inductor element (11) onto the surface
of the substrate 12, and then printing a capacitor ele-
ment (15) over the inductor. The preferred inductor 11
is a metal foil element which is die-stamped or hot-
stamped on the upper face of the substrate 12, although
other methods capable of being applied at high speed

in a continuous manner could be used such as laminat-
ing and etching or printing. Inductor element 11 includes
a lower capacitor plate 13. Next, a low-loss polymer
coating 14 prepared from polystyrene, polyethylene or
the like is applied over the inductor 11 as an emulsion
dispersed in a suitable binder. The application of the pol-
ymer coating 14 is made by printing or coating using
conventional equipment. Subsequently, a top capacitor
plate 15 is applied over the polymer coating preferably
by printing with a conductive ink. Means is provided in
the form of an opening 16 in polymer coating 14 to permit
contact between the lower capacitor plate 13 of inductor
11 and top capacitor plate 15 to form a resonant circuit.
[0013] Each of the above-identified steps are prefer-
ably carried out in a single pass on suitable printing/
coating equipment at the same time that sales graphics
are printed on the substrate. The result is packaging
blanks that can be converted into trays, lids, cartons,
containers or the like which include integral RF-EAS tag
components for security protection. For use in packag-
ing products where high visibility is desired for the se-
curity tag, the tag may be applied to the exterior of the
packaging material. Where a more covert application of
the tag is desired, the tags may be applied to the interior
of the packaging material.
[0014] Figure 5 shows schematically an example of
the steps that may be taken to carry out the present in-
vention. In a preferred embodiment, a web of packaging
material W is first printed on one side at printing station
110 with graphics suitable for the intended packaging
application. Next, integral RF-EAS security tags are ap-
plied directly to the web W in locations that coincide with
the separate packaging blanks in accordance with the
following steps. First, an inductor element including a
lower capacitor plate is applied to the web W at station
111. Next, a dielectric polymer layer is applied to the web
at station 112 over the inductor element. Thereafter, an
upper capacitor plate is applied to the web W at station
113 on the surface of the polymer layer so as to lie di-
rectly over the inductor element. An opening means is
provided in the polymer layer at station 114 to permit an
electrical connection between the two capacitor plates,
and the web W is cut into separate packaging blanks at
station 115. Thereafter the blanks are stacked, pack-
aged and shipped to a user who converts the blanks into
packages, an example of which is shown in Figure 4.
[0015] In accordance with the present invention, the
tag resonance frequency can be tuned on press by var-
ying the overlap of the top capacitor plate 15 with re-
spect to the lower capacitor plate 13. As shown in Figure
3, the top capacitor plate 15 has a minimum overlap of
the lower capacitor plate 13 at the extreme top end. In
this configuration, the total area of the capacitor is at a
minimum which gives a relatively high resonance fre-
quency to the tag.
[0016] In Figure 2, the printing register is shifted to
yield maximum overlap of the top and bottom capacitor
plates 15, 13. In this position, the capacitance is in-
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creased and the frequency is reduced. Preferably, the
extreme end of the top capacitor plate 15 is made long
and thin so that only small changes in the capacitance
are produced with significant changes in the print regis-
try. This provides high sensitivity to the tuning of the tag.
[0017] From the foregoing description, it will be seen
that the present invention comprises an economical and
expeditious method for applying RF-EAS security tags
to packaging material. It will also be seen that the
present invention provides a novel and unique proce-
dure for tuning the resonant frequency of such tags.
Nevertheless, it will be recognized by those skilled in the
art that changes may be made to the invention as de-
scribed without departing from the broad concepts
thereof. Therefore, it is to be understood that the inven-
tion is not limited to the particular embodiments dis-
closed, and is intended to cover any modifications which
fall within the scope and spirit of the appended claims.

Claims

1. A single pass method for producing packaging
blanks with integral RF-EAS security tags applied
directly to the packaging blanks comprising:

(a) selecting a web of packaging material hav-
ing an outer surface and an inner surface;
(b) printing sales graphics substantially over
the outer surface of said packaging material
corresponding to the packaging blanks;
(c) forming directly on either the inner or outer
surface of said packaging material an integral
RF-EAS security tag having inductor/capacitor
elements tuned to resonate at a specified fre-
quency when exposed to electromagnetic en-
ergy by applying the inductor/capacitor tag el-
ements directly on said packaging material in
the region of the packaging blanks in the follow-
ing order;

(1) applying an inductor element including
a lower capacitor plate directly to the sur-
face of said packaging material;
(2) applying a dielectric polymer layer in the
form of a coating to the surface of said
packaging material over said inductor ele-
ment;
(3) applying an upper capacitor plate onto
the surface of said packaging material by
printing on said polymer layer so as to lie
directly over said inductor element;
(4) proving means in the form of an opening
through said polymer layer to permit an
electrical connection between said lower
capacitor plate and said upper capacitor
plate to complete an electrical circuit; and
(5) cutting and scoring said packaging ma-

terial to produce packaging blanks each
with an integral RF-EAS tag.

2. The method of claim 1 wherein the web of packag-
ing material is paperboard.

3. The method of claim 2 wherein the inductor element
is a die-stamped foil inductor or a hot-stamped met-
allized film.

4. The method of claim 3 wherein the upper capacity
plate is printed with a conductive ink.

5. The method of claim 4 wherein the resonance fre-
quency of the security tag is varied by shifting the
print registry of the upper capacitor plate with re-
spect to the lower capacitor plate.

6. The packaging blanks with integral RF-EAS secu-
rity tags produced according to any of claims 1-5.

7. The use of packaging blanks with integral RF-EAS
security tags produced according to claim 6.
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