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package is associated with the package support system.
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SYSTEM FOR COUPLING PACKAGE
DISPLAYS TO REMOTE POWER SOURCE

This application is a divisional application of U.S. appli-
cation Ser. No. 10/171,753 entitled SYSTEM FOR COU-
PLING PACKAGE DISPLAYS TO REMOTE POWER
SOURCE, filed on Jun. 17, 2002, the entire content of which
is hereby incorporated by reference.

This invention relates to improvements in on-package
displays that can be used for advertising or entertainment
purposes. More particularly, a system according to the
invention can include a power or signal distribution device
that is provided on a support for packages, and at least one
package including a sensory display that can receive power
or signals affecting the display output when the package is
placed on the support.

BACKGROUND OF THE INVENTION

It is known to provide electronic labels on the front edges
of shelves in grocery stores to replace traditional paper
labels for the purpose of conveying pricing-information to a
perspective customer. The electronic labels can include a
microprocessor that is connected to control a display on a
display panel on the electronic label. The electronic labels
can include capacitor plates that are positioned in close,
non-contact relation with a conductor that extends along the
edge of the shelf and is connected through a data distribution
network to a central data transmission source. The existing
systems allow pricing information on the shelves to be
readily modified from a central control station that may be
located in an office in the store. Existing electronic labels are
adapted to be mounted in association with goods, objects,
etc . . . placed on the shelves to convey pricing information
about the goods, objects, etc, but do not provide a means for
drawing attention of consumers to the actual products them-
selves. Such shelf-mounted labels also can convey informa-
tion only when they are in position on the shelves.

With advances in electronic display technology, it would
be desirable to provide on-package electronic promotional
information. Such on-package electronic displays could
display varied sensory output powered by the package itself.
Because of the variations in package distribution and shelf
storage times common in retail consumer package goods,
the costs associated with providing the necessary power and
control electronics in each package where an active on-
package promotion is desired could make the use of such
active promotions impractical. Accordingly, a system for
coupling on-package electronic displays to remote power
would be highly desirable for powering the displays while
the packages are positioned to attract the attention of con-
sumers with the electronic displays.

SUMMARY OF THE INVENTION

A merchandising system is provided that includes a power
and/or data distribution device associated with a package
support system, and a package having a sensory output
means such as an image display capable of using power
and/or data provided from the power and/or data distribution
device to produce a desired output when the package is
associated with the package support system. The sensory
output means on the package could include video or audio
outputs such as flashing lights or other attention-getting or
entertaining displays.

In one embodiment of the invention, the package or at
least portions thereof actually couples an electric field
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received from the power and/or data distribution device
associated with the package support system to direct the
electric field across an electric field sensitive display on the
package. In this embodiment, the necessary power and/or
data to produce the sensory output can be obtained from a
power distribution device that is external to the package and
then conveyed to the sensory output means through a
contactless coupling such as a capacitive coupling. One or
more packaging materials of the package can be electrically
connected to the sensory output means and act as a coupling
medium for contactless coupling of the sensory output
means with the power and/or data distribution device when
the package is placed on the package support system.
Alternatively, conductive materials to couple the on-package
display to the remote power distribution device can be
applied to an already complete package. The package sup-
port system for an individual package or plurality of pack-
ages, such as a shelf or a rack, includes at least a portion of
the power distribution device, thereby creating an electric
field or signal source in the vicinity of a package on the
support. The package couples the electric field from the
package support to the sensory output means, such as an
electrophoretic display on the package.

A merchandising system according to one embodiment of
the invention allows the appearance of each package to be
customized at the point of sale, and allows for the control of
package functions prior to sale through a remotely con-
trolled system. The remote control system can be designed
to coordinate actions or messages across a group of pack-
ages placed on a shelf. Electrodes on the shelf could be
multiplexed together to control a mosaic of displays on
multiple packages. This arrangement would allow retailers
to actually use the packages themselves for additional con-
trolled advertising space in situations where there is limited
frontage display. The shelf or other package support system
provides power, data and/or other controlled signals to the
packages, preferably through a contactless coupling such as
a capacitive coupling, and can power various on-box func-
tions including but not limited to displays, sound generators,
light emitters, smell emitters, sensors or mechanical motion
actuators. The power and/or data distribution device
included on the shelf can provide a controlled polarity
bipolar pulse that is coupled to the on-package display or
other sensory output through coupling mediums that can
form part of the package.

DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a capacitively powered package display
with on-shelf control.

FIG. 2A illustrates a capacitively powered package with
on-package control.

FIG. 2B illustrates a capacitively powered package with
on-package control as in FIG. 2A, with shelf electrodes
positioned below the package.

FIG. 3A illustrates an inductively powered package with
on-package control.

FIG. 3B illustrates an inductively powered package with
on-shelf control.

FIG. 4 illustrates an embodiment having a capacitively
powered multi-segment display with on-shelf control.

FIG. 5 illustrates another embodiment having a capaci-
tively powered multi-segment display with on-shelf control.

FIG. 6 illustrates yet another embodiment having a
capacitively powered multi-segment display with on-shelf
control.
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FIG. 7 illustrates a capacitively powered multi-segment
display with on-shelf multiplexed control.

FIG. 8 illustrates a variety of shelf-powered fixtures.

FIGS. 9A-C illustrate an embodiment of a combined
display/power coupling electrode design.

FIGS. 10A-C illustrate another embodiment of a com-
bined display/power coupling electrode design.

FIGS. 11A and 11B illustrate yet another embodiment of
a combined display/power coupling electrode design.

FIGS. 12A and 12B illustrate still another embodiment of
a combined display/power coupling electrode design.

FIGS. 13A and 13B illustrate a further embodiment of a
combined display/power coupling with high resolution elec-
trode design using an active matrix display.

DESCRIPTION OF PREFERRED
EMBODIMENTS

A system for coupling package displays to remote power
sources can use electrodes or other electrically conductive
medium arranged on any of a variety of package support
systems to create an electric field in the vicinity of the
electrodes. A package is then provided with an electronic
display that can include electric field sensitive materials, and
the package itself serves to couple the electronic display to
the electric field created at the package support when the
package is on the support. The electronic display can be
either separate from and electrically connected to, or other-
wise combined with electrodes or other electrically conduc-
tive medium on the package in an arrangement that allows
for contactless coupling of the electric field created at the
package support system with the electronic display. One or
more packaging materials can be used as at least one of the
electrodes, or the electrodes can be formed on an already
complete package.

A merchandising system according to a first embodiment
of the invention can include a power, data and/or signal
distribution device associated with a package support sys-
tem, where the power, data and/or signal distribution device
can include a controlled polarity bipolar pulse generator 40,
such as shown in FIG. 1. The bipolar pulse signal provided
by the pulse generator is just one example of any number of
different controlled signals that can be supplied to a plurality
of conductive plates that form electrodes on a package
support system. A bipolar pulse is illustrated in FIG. 1. The
voltage in the bipolar pulse alternates as in an alternating
current signal, and can follow a step pattern as shown in
FIG. 1 with the polarity of the signal switching from positive
to negative. Electrodes 60a, 605 can be positioned in a
vertical arrangement on the package support system, such as
shown in FIG. 1, or in any other desired arrangement that
would place them in proximity to the packages to be placed
on the package support system.

The control for the power, data and/or signal distribution
device can be provided on the shelf as shown in FIG. 1, or,
alternatively can be provided on the package itself, as shown
in FIGS. 2A and 2B. The change in polarity of the signals
provided to the electrodes on the package support system is
just one example of the way in which power or data can be
controlled as it is provided to the power distribution system
on the package support, or as it is controlled on the package
itself. The more expensive control electronics can be located
on the package support system if it is desired to reduce the
costs associated with the package itself. The coupling of
power from a power distribution device on the package
support system to the package can also enable recharging
of—or limit the discharging of on-package batteries used for
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4

applications such as on-package electronic games or other
entertaining displays used by a consumer after purchase of
the package.

A display provided on the package can include a polarity
sensitive display 50, such as shown in FIG. 1. Electric field
sensitive materials such as electrophoretic materials can be
provided on at least a portion of the package, and electrically
connected to conductive plates 80a, 805 that form electrodes
on the package. Examples of electrophoretic materials are
described in U.S. Pat. No. 6,118,426, which is herein incor-
porated by reference. Electrodes 80a, 805 can be positioned
in proximity to electrodes 60a, 605 on the package support
system when the package 20 is placed on the package
support system 30. An example of an electrophoretic display
is shown in U.S. Pat. No. 6,118,426, which is herein
incorporated in its entirety by reference. The electrophoretic
materials can be encapsulated, with the display being
formed by printing or coating a surface with the capsules.
The capsules can contain particles such as pigments, with
the particles being dispersed in a suspending fluid. Optical
qualities of the electrophoretic materials can be modulated
responsive to signals such as a bipolar pulse or other
fluctuating electrical or electromagnetic signal.

The package 20 serves to couple the electric field pro-
duced by the electrodes 60a, 605 on the package support
system (hereinafter referred to in a non-limiting manner as
a shelf) from the shelf electrodes to the display 50 on the
package. In the embodiment shown in FIG. 1, insulators
70a, 705 are provided to the outside of electrodes 60a, 605
in order to prevent any undesired shorting of the electrodes.
Various insulating materials that can be transparent, trans-
lucent or opaque can be applied over the electrodes using
known processes such as coating or lamination. The elec-
trodes 80a, 805 on the package 20 can be formed by
electrically conductive laminates, foils or other materials,
including the packaging materials themselves. As an
example, the foil liner for the package, which also serves as
a means for preserving the freshness of the contents of the
package, can be divided into two electrodes 80a, 805, with
each of the portions of the foil liner being insulated from
each other to form the two separate electrodes. This can be
achieved without affecting the integrity of the foil liner by
various means such as scoring the conductive foil layer of
the liner to create electrically separated portions, or applying
the electrically conductive layer over separated portions of
the liner with insulating material in between the portions.

When a voltage is applied to the electrodes 60a, 605 on
the shelf or other package support system or merchandiser,
such as represented by a bipolar pulse produced by generator
40 as illustrated in FIG. 1, and the package 20 is placed in
position on the shelf with electrodes 80a, 805 adjacent shelf
electrodes 60a, 605, respectively, a first capacitor is formed
by electrodes 60a and 80« as separated by insulators 70a and
a portion of insulator 90. Similarly, a second capacitor is
formed by electrodes 605 and 805 separated by insulators
805 and another portion of insulator 90. As a result, the
controlled signal provided to the shelf is capacitively
coupled to the package and transmitted to a polarity sensi-
tive display 50, which can be formed on the package using
electric field sensitive materials such as electrophoretic
materials. While the embodiment shown in FIG. 1 shows the
polarity sensitive display 50 as separate from and electri-
cally connected to the electrodes 80a, 805, in alternative
embodiments such as shown in FIGS. 9A-13B, the display
can be combined with the power coupling on the package.
Furthermore, the electrodes 60a, 605 on the package support
system are shown arranged in a vertical orientation in the
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embodiment of FIG. 1, alternative embodiments such as
those shown in FIG. 8 can arrange the package support
system electrodes horizontally below a package, in front of
and behind a package, and other alternatives.

The capacitive couplings for transferring desired con-
trolled signals from the package support system to the
package are formed when the package is placed on the
package support system with electrodes oriented in proxim-
ity to corresponding electrodes on the support system. The
thickness of the insulators such as the package insulator 90
and the shelf insulators 70a, 705, as well as the spacing
between the shelf electrodes and the package electrodes,
affects the amount of voltage that must be provided to
achieve the desired signal coupling and driving of the
polarity sensitive display. In a preferred embodiment the
voltage provided can range between 24 and 200 volts. The
display 50 in FIG. 1 can actually form a third capacitor as
the electrophoretic materials are generally captured between
two electrodes that create the electric field for affecting the
properties of the electrophoretic materials.

In an alternative embodiment as shown in FIG. 4, a
multi-segment display made up of separate display segments
50a, 505 and 50c¢ can be formed on the package 22 to
achieve a desired image or advertising results. The display
segments 50a, 505 and 50c¢ are electrically connected to
corresponding package electrodes 84a, 84b, 84c, 84d, 84e,
and 84f. As discussed above, the package electrodes can be
formed as portions of a foil liner or other packaging mate-
rial, or they can be formed independently from the packag-
ing materials such as via application of a conductive mate-
rial on a completed package. The package electrodes are
generally covered with an insulator 94, which can be formed
by the outer cardboard or paperboard of the package or
through other means such as the application of an insulating
film. In the embodiment shown in FIG. 4, conductive plates
or electrodes 64a, 645, 64c, 64d,64e, and 64f are arranged
such that they will each adjoin corresponding electrodes in
the package when the package is placed on the package
support.

Each of the package support system electrodes is con-
nected to a multiple output, controlled polarity, bipolar pulse
generator 42, which can provide controlled signals to the
package support system electrodes. When the package 22 is
placed on the package support system as shown in FIG. 4,
each of the corresponding pairs of package support system
electrodes and package electrodes becomes capacitively
coupled and the controlled signals are conveyed to the
associated display segments.

A variety of conductive materials can be used to form the
electrodes on both the package support system and the
packages themselves. In addition to conventional metal
foils, the conductive plates forming electrodes on both the
package support systems and the packages themselves can
be formed from transparent materials such as Indium Tin
Oxide (ITO). Additionally, semiconductor technology could
be used in the formation of the electrodes, with electrodes
being formed by doping various semiconductor substrates
with different impurities.

In the embodiment shown in FIG. 5, a multi-segment
display is again formed on a package 24 from display
segments 50d, 50e, 50f. These display segments are electri-
cally connected to package clectrodes 844' 844', 84¢' and
844 . In the embodiment shown in FIG. 5, package electrode
844 is connected to all three display segments, with each
display segment also being connected to separate package
electrodes 84a', 845" and 84¢'. The shelf or other package
support system again includes multiple electrodes 64a', 645/,
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64c', and 64d. These electrodes can be formed from trans-
parent conductive materials such as ITO so that a package 24
can be placed behind the package support system with the
multi-segment display still being visible. Although not
shown in FIG. 5, the conductive plates or electrodes are
generally sandwiched in between insulating materials,
which can also be formed from transparent materials. A
multiple output, controlled polarity, bipolar pulse generator
44 transmits the desired control signals to each of the
package support system electrodes in order to control the
display on the segmented display.

In yet another embodiment, as shown in FIG. 6, the
display can be formed from multiple segments 584-58i,
which are each electrically connected to corresponding
package electrodes 86a-86i. The multi-segmented display is
again driven by transparent electrodes arranged in an array
on a merchandiser, which forms part of the package support,
with each of the transparent electrodes 66a-66i being indi-
vidually connected to the multiple output, controlled polar-
ity, bipolar pulse generator 46. Capacitive couplings are
formed between package electrodes 86a-86¢ and corre-
sponding package support system electrodes 66a-66¢ as well
between each of the package electrodes 864-86i and corre-
sponding package support system electrodes 664-66:.

FIG. 7 Illustrates an embodiment similar to that shown in
FIG. 6, with the exception that package electrodes (not
shown—refer to package electrodes 864-86i in FIG. 6) are
capacitively coupled to only two elongated package support
system electrodes 67d, 67¢ in a multiplexed array. In the
embodiment shown in FIG. 7, the display formed by multi-
segment display elements 594-59i is controlled by the pulse
generator 47 with the separate rows of display segments
being multiplexed together.

While the embodiments shown in FIGS. 1-7 provide the
display or the display segments on each package separate
from and electrically connected to the package electrodes,
the display segments can also be combined with the power
couplings as shown in FIGS. 9A-13B. The package elec-
trodes can be formed using packaging material such as foil
or metalized paper, or they can be formed independent from
the packaging materials on the package through the appli-
cation of conductive materials.

In the embodiment shown in FIGS. 9A-9C, a capacitive
coupling is provided to an electrophoretic display 150 using
first and second electrodes, with a first electrode 180 formed
from foil or metalized paper and a second electrode 182
being connected through an optional conducting spacer 183
to a transparent conductor 184. The conducting spacer 183
is optional because the transparent conductor 184 can be
made from a flexible material such as foil or a conductive
polymer, and can be conformed to make contact with second
electrode 182. The transparent electrode 184 is separated
from the first and second electrodes 180, 182 by an insu-
lating spacer 190. The paper or foil forming the electrodes
can be folded with an additional insulating seam or break in
the conductive coating or laminate to form a cup or box such
as that found in cigarette packages, cartons or cereal boxes.
In the combined display/power coupling of this embodi-
ment, an electric field generated at the package support
system would be coupled directly to the display through the
capacitive couplings formed between electrodes 180, 182
and corresponding electrodes in adjoining relationship on
the package support system. Although the electrodes and
transparent conductor 184 produce an electric field that is
perpendicular to the electrophoretic display 150, other elec-
trophoretic materials or electric field sensitive materials
could be used that would respond to a parallel or skewed
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electric field, such as produced by interdigitated electrodes
or electrodes in other arrangements.

Another embodiment of a combined display/power cou-
pling electrode design is shown in FIGS. 10A-10C. First
electrode 280 and second electrode 282 are formed by
metalized or conductive coatings applied over an insulating
substrate 290. In the embodiment shown in FIGS. 10A-10C
the capacitive coupling to an electrophoretic display 250 is
formed by the electrical connection from the second elec-
trode 282 through a transparent flexible conductor 284 and
through the electrophoretic display 250 to the first electrode
280. The insulating substrate 290 on which the first and
second electrodes are formed could be the outer cardboard
or paperboard material of the package itself, or could be
applied as a laminate or coating to a completed package.

A further combined display/power coupling electrode
design using metalized paper or foil laminate is shown in
FIGS. 11A-11B. The arrangement in the embodiment of
FIGS. 11A and 11B starts as an electrically insulated sub-
strate including overlapping portions 390a, 3906 made from
materials such as paper, paperboard or thin polymer such as
polyester sheet. Two electrically separated electrodes 380
and 382 are formed on the surface of the insulated substrate
portions 390a and 3905, either by coating or lamination.
Various methods can be used to form this embodiment such
as by coating or laminating the entire surface and then
electrically insulating the electrodes by selective removal of
the conductive coatings or laminates. The sheets formed by
insulating substrate portions 390a, 3906 with electrodes
382, 380 formed on them by metalized or conductive
coatings can be overlapped to create a seam. A portion of the
electrode 382 is then removed from the area over the
overlapped seam and in its place electrophoretic capsules
350 are printed to form the desired display. A transparent
conductor 384 made from materials such as polypyrrole,
polyvinlylene or Indium Tin Oxide are coated over the
electrophoretic microspheres 350 to complete the capacitive
couplings.

Yet another embodiment of a combined display/power
coupling design using transparent electrodes and substrates
is shown in FIGS. 12A and 12B. The embodiment of FIGS.
12A and 12B starts as an electrically insulated lower sub-
strate 4905 made from materials such as paper, paperboard
or thin polymer such as a polyester sheet. The insulating
substrate 4905 is then coated with a metalized or conductive
coating 480 to form a first electrode. A thin layer of
electrophoretic capsules can then be printed on a portion of
the first electrode 480 to form display portions 450a and
4505. The display portion 45056 can formed over the ends of
at least first electrode 480 to ensure that the electrode 480
does not short out to upper electrode 484. A second trans-
parent substrate 490a can be formed with a transparent
semiconductor such as polyester 484 coated on its bottom
face. The resulting sheets can then be overlapped to create
a seam with the electrophoretic capsules 450a, 4505 posi-
tioned between the two electrodes, thereby electrically the
isolating the two sheets.

A further embodiment of a combined display/power cou-
pling with a high resolution electrode design is shown in
FIGS. 13A-13B. The package support system can include a
transparent front electrode arranged as shown in FIGS. 13A
and 13B, or in alternative arrangements such as electrode
167 shown in FIG. 8. The transparent front electrode 560 can
be provided with an active matrix of electrode segments
560a, 5605, 560c¢ etc. formed in a desired arrangement to
produce a controlled image. Although not shown in FIGS.
13A and 13B, the package support system electrode 560 is
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generally sandwiched in between two insulating materials,
which would also be transparent materials. A paperboard
package 590 can be coated with a metalized or conductive
coating 580 to form an electrode on the package. Electro-
phoretic materials or other electric field sensitive materials
can then be coated over the conductive coating 580 to form
the display 550. The electrophoretic materials of display 550
would generally be coated with a transparent insulating
material to prevent unintentional shorting. In the embodi-
ment of FIGS. 13 A and 13B the electric field for controlling
the display is generated directly across the electrophoretic
materials between the shelf electrode 560 and package
electrode 580, thereby requiring only one on-package elec-
trode to create a capacitive coupling and drive the display.
Although a number of embodiments of combined display/
power couplings and separate display and power couplings
have been shown and described, the invention is not limited
to the described embodiments, and can encompass other
arrangements within the scope of the attached claims. On-
package electrodes or electrically conductive regions and
display materials can be made from a variety of materials
including, but not limited to conventional metals and con-
ductive polymers. Similarly, the insulating regions can be
formed using a variety of insulating materials such as
polymers including polyester, polyethylene, polypropylene
etc. Any suitable process can be used for applying the
conductive and insulating materials to the package such as
coating and lamination, or the packaging materials them-
selves can be formed into the desired conductive regions and
insulating regions. The on-package electrodes and package
support electrodes are arranged so that placement of a
package on a package support results in the desired coupling
of power, data and/or signals from a power, data and/or
signal distribution system located at least partially on the
package support system to an on-package display or other
sensory output device. The package support or shelf elec-
trodes can also be positioned in various arrangements on the
shelf, such as shown in FIG. 8, or in a one-dimensional array
such that as a package is removed from the shelf, corre-
sponding package electrodes pass by the shelf electrodes and
are sequentially coupled to create a two-dimensional display
on the package. Packages can also be provided with con-
ductive electrodes such as rings around their perimeters so
that stacked packages conduct power, data and/or signals
from one package in proximity to shelf electrodes to other
more distant packages. High resolution electrode designs
such as the active matrix transparent electrode shown in
FIGS. 13A and 13B could also be controlled in real time by
a potential customer such as through the use of a digital
camera or video camera that conveys the customer’s image
through the controlled array of electrodes to reproduce the
customer’s image on the package. If desired, the on-package
display can be designed to retain the customer’s image when
the package is removed from the shelf, such as through the
use of bistable electrophoretic materials in the display.
The invention claimed is:
1. A package comprising:
an image display that can be remotely controlled by a
source providing power and data from a location exter-
nal to said package,
said package being formed of electrically conductive
packaging materials connected to said image display,
and acting as a coupling medium for contactless cou-
pling to the source, said electrically conductive pack-
aging materials including at least two electrically sepa-
rated electrodes formed on a surface of an insulated
substrate and a transparent conductor wherein the
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image display is formed on a first of the two electrodes,
and the transparent conductor is formed partially on a
second of the two electrodes and partially on the image
display.

2. The package according to claim 1, wherein:

said image display includes electric field sensitive mate-
rials.

3. The package according to claim 1, wherein:

said image display is controllable to display plural images
when said package is positioned in close proximity to
the source, and said image display is fixed to display a
single image when said package is moved away from
the source.

4. The package according to claim 1, wherein the elec-
trically conductive packaging materials comprise means for
preserving a content of the package.

5. The package according to claim 1, wherein the image
display comprises electrophoretic materials.

6. The package according to claim 1, wherein the elec-
trically conductive packaging materials comprise foils and
semiconductor substrates.
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7. The package according to claim 1, wherein the con-
tactless coupling is a capacitive coupling between said
packaging materials and the source.

8. The package according to claim 1, wherein said trans-
parent conductor is connected to said one of the at least two
electrically separated electrodes via a conductive spacer
layer.

9. The package according to claim 1, wherein said trans-
parent conductor is separated from the first and second
electrodes via an insulating spacer.

10. The package according to claim 1, wherein the two
electrically separated electrodes are stacked and overlap
over less than an entire length.

11. The package according to claim 10, wherein the
transparent electrode is formed over the overlapping portion
of the two electrodes.

12. The package according to claim 1, wherein a first end
of the transparent electrode is formed on the second of the
two electrodes, and a second end of the transparent electrode
is formed on the image display.

13. The package according to claim 1, wherein the two
electrically separated electrodes are on a common plane.
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