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ELECTROLUMINESCENT DISPLAY AND
METHOD FOR PRODUCTION

FIELD OF THE INVENTION

[0001] The present invention relates generally to electrolu-
minescent displays, and more particularly to localized elec-
troluminescent displays that effectively utilize energy for
illumination.

BACKGROUND OF THE INVENTION

[0002] Electroluminescent panels or lamps provide illumi-
nation for a wide array of objects such as watches, vehicle
instrument panels, computer monitors, etc. These electrolu-
minescent panels may be formed by positioning an electrolu-
minescent material between two electrodes. The electric field
created when applying an electric current to the electrodes
causes excitation of the electroluminescent material and
emission of light therefrom.

SUMMARY OF THE INVENTION

[0003] According to an aspect, the present invention pro-
vides an electroluminescent display that includes a front con-
ductive layer; a first dielectric layer; a light emitting layer; a
second dielectric layer; and a rear conductive layer defining a
continuous void, where the continuous void separates the rear
conductive layer into a first area to be energized for electroil-
lumination and a second area that is not energized.

[0004] According to another aspect, the present invention
provides a method for the production of an electrolumines-
cent display including layering materials in the following
order: a front conductive layer; a first dielectric layer; a light
emitting layer; a second dielectric layer; and a rear conductive
layer. The method further includes removing a portion of the
rear conductive layer such that two distinct sections of the rear
conductive layer remain, where a first area of the rear con-
ductive layer forms a part of the electroluminescent display
and where a second area of the rear conductive layer is not
part of the electroluminescent display.

[0005] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
one or more embodiments of the invention and, together with
the description, serve to explain the principles of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] A full and enabling disclosure of the present inven-
tion, including the best mode thereof directed to one of ordi-
nary skill in the art, is set forth in the specification, which
makes reference to the appended drawings, in which:

[0007] FIG.11isan enlarged side view of a electrolumines-
cent display in accordance with an embodiment ofthe present
invention;

[0008] FIG. 2 isan exploded view of the component layers
of the electroluminescent display of FIG. 1,

[0009] FIG.3Ais an enlarged side view of arear conductive
layer attached to a substrate by an adhesive;

[0010] FIG. 3B is an enlarged side view of the rear conduc-
tive layer of FIG. 3A defining a continuous void,

[0011] FIG. 4A is a top view of a rear conductive layer of
the present invention;

[0012] FIG.4B is atop view of the rear conductive layer of
FIG. 4A defining a continuous void;
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[0013] FIG. 4C is a top view of a die-cut portion of the rear
conductive layer of FIG. 4A; and

[0014] FIG. 5 is a perspective view of packaging materials
having an electroluminescent display in accordance with an
embodiment of the present invention.

[0015] Repeat use of reference characters in the present
specification and drawings is intended to represent same or
analogous features or elements of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0016] Reference will now be made in detail to certain
embodiments of the invention, one or more examples of
which are illustrated in the accompanying drawings. Each
example is provided by may of explanation of the invention,
not limitation of the invention. In fact, it will be apparent to
those skilled in the art that modifications and variations can be
made in the present invention without departing from the
scope or spirit thereof. For instance, features illustrated or
described as part of one embodiment may be used on another
embodiment to yield a still further embodiment. Thus, it is
intended that the present invention covers such modifications
and variations as come within the scope of the appended
claims and their equivalents.

[0017] An electroluminescent display 100 in accordance
with an embodiment of the present invention is shown in
FIGS. 1 and 5. As shown in FIG. 1, electroluminescent dis-
play 100 comprises a number of component layers including
aconductive front layer 102, a first dielectric layer 104, a light
emitting layer 106, a second dielectric layer 108, and a rear
conductive layer 110. Utilizing the present invention along
with a power source (not shown), electrical energy causes
light emitting layer 106 to illuminate and create a desired
display.

[0018] The electroluminescent display component layers
102-110 may be formed of materials known in the art for use
with electroluminescent items. For instance, first and second
dielectric layers 104, 108 may be formed of a high dielectric
constant material, such as barium titanate. Light emitting
layer 106 may be formed of materials that illuminate upon
being positioned and/or energized in an electric field. Such
materials may include non-organics, such as phosphor, or
organics, such as light emitting polymers. In some embodi-
ments, conductive front layer 102 may be formed of a con-
ductive polymer, such as polyaniline, polypyrrole, or poly-
ethylene-dioxithiophene. Conductive rear layer 110 may be
formed of conductive particles, e.g., silver or carbon, dis-
persed in a polymeric or other binder to form a screen print-
able ink. In other embodiments, conductive rear layer 110
may be formed of aluminum foil. The exact components of
the layers may be modified or chosen based on the results and
feature desired or the specifications for engineering the par-
ticular characteristics of the electroluminescent display.
[0019] As shown in FIG. 2, the electroluminescent display
component layers 102-110 are successively applied to one
another with an electrical connection 111 between conductive
front layer 102 and conductive rear layer such that electrolu-
minescent display 100 may be illuminated. In addition, in
some embodiments and as shown in FIG. 1, electrolumines-
cent display 100 may be applied to a substrate 112 to form a
base layer in which the electroluminescent display compo-
nent layers 102-110 are formed. Substrate 112 may be a
packaging material, for instance corrugated fiberboard or
paperboard, a fabric or textile material, or other materials
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known in the art. The user’s application of electroluminescent
display 100 will dictate the necessary material employed as
substrate 112.

[0020] Each of the electroluminescent display component
layers 102-110 may be successively applied by any means
known in the art. For example, component layers may be
applied with adhesives or other binding materials or by sten-
ciling, flat coating, brushing, rolling, and spraying. In other
embodiments, component layers 102-110 may be printed
onto substrate by screen or inkjet printing but the exact means
of application will be dictated by the engineering specifica-
tions and the processing parameters utilized.

[0021] In fabricating the electroluminescent display 100,
rear conductive layer 110 may be applied onto a front surface
114 of substrate 112 if a substrate is utilized. Rear conductive
layer 110 may be applied generally as a sheet layer covering
the entire substrate 112, or may be patterned in a specific
arrangement onto front surface 114. Second dielectric layer
108 is then applied over rear conductive layer 110 and may
cover any surface based on the specifications of use. Light
emitting layer 106 is then applied over second dielectric layer
108. The surface area dimensions of light emitting layer 106
define the illumination area for electroluminescent display
100 and may vary based on the use of and desired character-
istics of the electroluminescent display. First dielectric layer
104 is then applied over light emitting layer 106 and, as with
second dielectric layer 108, it may cover any surface area
based on the specifications of use.

[0022] The material chosen for front conductive layer 102
is one that is light-transmissive (i.e. transparent or translu-
cent) such that the illumination provided by light emitting
layer 106 may be viewed above electroluminescent display
100 by an observer. In some embodiments, and as indicated
above, front conductive layer 102 may be made of polyeth-
ylene-dioxithiophene. During fabrication, front conductive
layer 102 is applied over first dielectric layer 104. In some
embodiments, front conductive layer 102 extends to cover
light emitting layer 106 but does not extend beyond the perim-
eter of either first or second dielectric layers 104, 108. In such
an embodiment, front conductive layer 102 works in conjunc-
tion with rear conductive layer 110 to provide a relatively
consistent electric field across the entire surface of light emit-
ting layer 106 to ensure relatively even illumination of elec-
troluminescent display 100. Once the layers have been prop-
erly applied, front conductive layer 102 and rear conductive
layer 108 are electrically connected to supply electrical
energy to electroluminescent display 100 from a power
source (not shown), thereby illuminating light emitting layer
106.

[0023] Utilizing the above-described electroluminescent
display 100, the present invention further includes a continu-
ous void 116 applied to rear electrode layer 110 as more
clearly shown in FIG. 2. Continuous void 116 is located
outside of the boundaries of the surface area covered by light
emitting layer 106 such that electroluminescent display 100 is
localized within a first area 118 of rear conductive layer 110
that will be energized. Continuous void 116 further creates a
second area 120 of the rear conductive layer 110 that does not
require electrical energy due to the absence of any electrolu-
minescent display 100 in second area 120. Such an arrange-
ment allows for electrical energy to be localized to first area
118, whereby electrical energy is not wasted by providing it to
second area 120 where there is no electroluminescent display
100.
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[0024] Continuous void 116 may be created by any means
known in the art. For example, in some embodiments, con-
tinuous void 116 may be created by die-cutting rear conduc-
tive layer 110. In other embodiments, continuous void 116
may be created by shearing or other forms of cutting. As
indicated above, continuous void 116 aids in creating a first
area 118 of rear conductive layer 110 that is energized and
forms part of the electroluminescent display and a second
area 120 that is not energized and which is not part of the
electroluminescent display.

[0025] In other embodiments contemplated by the present
invention, continuous void 116 may be created by the appli-
cation of a material onto rear conductive layer 110 that inter-
rupts the conductivity of rear electrode layer 110. As such, the
material applied to create continuous void 116 would provide
the necessary first and second areas 118, 120 as described
above.

[0026] An example of the creation of continuous void 116
is illustrated in FIGS. 3A and 3B and FIGS. 4A through 4C.
In the representative example shown in the Figures, rear con-
ductive layer 110 is applied to a substrate 112 with the use of
adhesive 122 as more clearly shown in FIGS. 3A and 3B. Rear
conductive layer 110 is then die-cut resulting in first area 118,
which will include electroluminescent display 100, second
area 120 and continuous void 116 in between, as shown in
FIGS. 3B and 4B. The resulting die-cut piece of rear conduc-
tive layer 110, shown in FIG. 4C, may be discarded as it may
no longer serve a function with the present invention.

[0027] Inembodiments ofthe present invention and as indi-
cated above, rear conductive layer may be formed of alumi-
num foil, where it is applied to a packaging material substrate
as shown in FIG. 5. The selection of aluminum foil may be
advantageous in the present invention due to its conductive
properties and relatively low costs. In embodiments where
aluminum foil in utilized, the use of any form of aluminum
foilis contemplated in the present invention. For example, the
thickness aluminum foil utilized in the present invention may
range from 0.2 s to 8 mils. The user’s specifications will
dictate the necessary materials utilized as the conductive
layer and the substrate to which it is applied.

[0028] As indicated above, aluminum foil may be advanta-
geous due to its versatility in connection with the present
invention. If the electroluminescent display 100 is utilized on
packaging material substrates, aluminum foil may serve mul-
tiple purposes. For instance, packaging materials typically
require the addition of layers with barrier properties to protect
them from certain elements, e.g. liquids, light and others.
Utilizing aluminum foil as the rear conductive layer 110 may
provide both the desired barrier properties as well as the
desired conductive material necessary for creating electrolu-
minescent display 100. In such an embodiment, multiple
types of materials are not necessary to perform each of the
required functions with the present invention.

[0029] In addition, the present invention may aid in the
efficient production of such packaging materials with elec-
troluminescent displays. For instance, utilizing the methods
of the prior art, an additional step of adhering a localized rear
conductive layer on top of an outer packaging layer is neces-
sary for the display. However, utilizing the above described
invention, the use of aluminum foil for the electroluminescent
display 100 is combined with the addition of the protective or
barrier layer, reducing the number of steps necessary for
creating the desired packaging materials.
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[0030] These and other modifications and variations to the
present invention may be practiced by those of ordinary skill
in the art, without departing from the spirit and scope of the
present invention, which is more particularly set forth in the
appended claims. In addition, it should be understood that
aspects of the various embodiments may be interchanged in
whole or in part. Furthermore, those of ordinary skill in the art
will appreciate that the foregoing description is by way of
example only, and is not intended to limit the invention so
further described in such appended claims. Therefore, the
spirit and scope of the appended claims should not be limited
to the description of the versions contained therein.

What is claimed is:

1. An electroluminescent display comprising:

a front conductive layer;

a first dielectric layer;

a light emitting layer;

a second dielectric layer; and

arear conductive layer defining a continuous void, wherein

the void separates the rear conductive layer into a first
area to be energized to electroluminate and a second area
that is not energized.

2. The electroluminescent display of claim 1, wherein the
rear conductive layer is formed of aluminum foil.

3. The electroluminescent display of claim 1, wherein the
continuous void is die-cut from the rear conductive layer.

4. The electroluminescent display of claim 1, wherein the
rear conductive layer is applied to a substrate.

5. The electroluminescent display of claim 4, wherein the
substrate is a packaging material.

6. The electroluminescent display of claim 5, wherein the
packaging material is paperboard.

7. The electroluminescent display of claim 1, wherein the
light emitting layer is formed of phosphor.

8. The electroluminescent display of claim 1, wherein the
front conductive layer is made of a material that is light-
transmissive.

9. An electroluminescent display comprising:

a front conductive layer;

a first dielectric layer;

a phosphor layer

a second dielectric layer;
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an aluminum foil layer defining a continuous void, wherein
the void separates the aluminum foil layer into a first
area to be energized to electroluminate and a second area
that is not energized; and

a paperboard substrate.

10. The electroluminescent display of claim 9, wherein the
continuous void is die-cut from the rear conductive layer.

11. The electroluminescent display of claim 9, wherein the
front conductive layer is made of a material that is light-
transmissive.

12. A method for the production of an electroluminescent
substrate comprising:

layering materials in the following order:

a front conductive layer;

a first dielectric layer;

a light emitting layer;

a second dielectric layer; and

a rear conductive layer;

removing a portion of the rear conductive layer such that

two distinct sections of the rear conductive layer remain,

wherein a first area of the rear conductive layer forms a
part of the electroluminescent display and wherein a
second area of the rear conductive layer is not part of
the electroluminescent display.

13. The method of claim 12, wherein the rear conductive
layer is formed of aluminum foil.

14. The method of claim 12, wherein the removal of a
portion of the rear conductive layer is done through die-
cutting.

15. The method of claim 12, wherein the method further
comprises layering the rear conductive material onto a sub-
strate.

16. The method of claim 15, wherein the substrate is a
packaging material.

17. The method of claim 16, wherein the packaging mate-
rial is paperboard.

18. The method of claim 12, wherein the light emitting
layer is formed of phosphor.

19. The method of claim 12, wherein the front conductive
layer is formed of a material that is light-transmissive.

* ok % % ¥



patsnap

LT RBFROF) BB N E RS HiE T &

NIF(2E)E US20130187539A1 AVIUN 2013-07-25

HiES US13/353867 2012-01-19

[FRIERB(E R AGR) #H#EESCOTT

i (E R AGR) A4 , SCOTT

LFERF(ERN)AGE) SONOCOLEINCORPORATED

[FR]R A A HUFFER SCOTT

EBHA HUFFER, SCOTT

IPCH %S H05B33/22 B32B38/10 B32B37/14

CPCHkE H05B33/26

H AN FF 3Tk US8614548

SNEBEEHE Espacenet  USPTO

HE(R) j—102

BERANERSRLASREREANE RS, EREETENSHEE , £ ] 104

—NBE , XX, E-NBENESEE. ESEEREELNZ f

BB ERTRNESEESRE - XEUBHR L EHEN , =X 7 106

TR B f
10 / 12



https://share-analytics.zhihuiya.com/view/e650497e-cbe3-4a0d-bad9-aa965fa97d68
https://worldwide.espacenet.com/patent/search/family/047628449/publication/US2013187539A1?q=US2013187539A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220130187539%22.PGNR.&OS=DN/20130187539&RS=DN/20130187539

