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1
ELECTROLUMINESCENT DISPLAY ON
SMART TEXTILE AND INTERCONNECT

METHODS

FIELD OF THE INVENTION

The present invention is generally directed to the field of
displays. More specifically, the present invention is directed
to an electroluminescent display attached to a smart textile
and the method of interconnecting the two.

BACKGROUND OF THE INVENTION

Electroluminescence (EL) is an optical and electrical
phenomenon where a material emits light in response to an
electric current passing through it, or in response to being
positioned within a strong electric field. Electroluminescent
Displays (ELDs) are a type of display formed by sandwich-
ing a layer of electroluminescent material, such as a phos-
phor based compound, between two layers of electrical
conductors, or electrodes. When voltage is applied across
the conductors, the layer of electroluminescent material
emits radiation in the form of visible light.

Conventional ELDs are made of a first layer of flat,
opaque electrodes formed on an insulating substrate. A layer
of electroluminescent material is formed on the first elec-
trode layer. A second layer of electrodes is formed over the
electroluminescent material with the electrodes of the sec-
ond layer selectively aligned with electrodes of the second
layer. The second layer of electrodes is transparent in order
to see light emitted from the underlying electroluminescent
material. The insulating substrate is typically PET (polyeth-
ylene terephthalate) or glass, and the electroluminescent
material is ITO (indium tin oxide). Such ELDs are expen-
sive, substantially rigid, and non-stretchable.

SUMMARY OF THE INVENTION

Embodiments are directed to an electroluminescent dis-
play that is flexible and stretchable, and therefore able to be
attached to a textile. In some embodiments, all interior
layers of the electroluminescent display are made using a
screen printing process which can be scaled for volume
production.

In an aspect, an electroluminescent display is disclosed
that includes a first insulting layer, a first conductive layer,
an electroluminescent layer, one or more dielectric layers, a
second conductive layer, a second insulating layer, a flexible
circuit board, a textile, and a power supply. The first insu-
lating layer is made of a flexible and stretchable material.
The first conductive layer is coupled to the first insulating
layer, wherein the first conductive layer is made of a
transparent material. The electroluminescent layer is
coupled to the first conductive layer, wherein the electrolu-
minescent layer forms an electroluminescent pattern design.
The one or more dielectric layers are coupled to the elec-
troluminescent layer, wherein the one or more dielectric
layers are made of a flexible and stretchable material. The
second conductive layer is coupled to the one or more
dielectric layers. The second insulating layer is coupled to
the second conductive layer, wherein the second insulating
layer is made of a flexible and stretchable material. The
flexible circuit board is attached to the second insulating
layer and electrically coupled to the first conductive layer
and the second conductive layer. The second insulating layer
is attached to the textile. The power supply is coupled to the
flexible circuit board. In some embodiments, the first insu-
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lating layer is laminated to the second insulating layer with
the first conductive layer, the electroluminescent layer, the
one or more dielectric layers, and the second conductive
layer are sandwiched between the laminated first insulating
layer and second insulating layer. In some embodiments, the
flexible circuit board is attached to a front side surface of the
second insulating layer facing the second conductive layer
such that the flexible circuit board is sandwiched between
the laminated first insulating layer and second insulating
layer. In some embodiments, the flexible circuit board is
attached to a back side surface of the second insulating layer
opposing the second conductive layer such that the flexible
circuit board is sandwiched between the second insulating
surface and the textile. In some embodiments, the second
insulating material is attached to the textile by lamination,
adhesive, stitching, or some combination of lamination,
adhesive, and stitching. In some embodiments, the electrolu-
minescent display also includes conductive interconnects
coupling the flexible printed circuit board to the power
supply. In some embodiments, the conductive interconnects
are conductive yarn or conductive threads. In some embodi-
ments, the first conductive layer forms a first continuous
electrode and the second conductive layer forms a second
continuous electrode, wherein the first conductive layer and
the second conductive layer are coupled to the power supply
to apply a voltage across the first electrode and the second
electrode. In some embodiments, an entirety of the elec-
troluminescent layer is aligned within a footprint of the first
electrode and a footprint of the second electrode, further
wherein when voltage is applied across the first electrode
and the second electrode the entire electroluminescent layer
emits light. In other embodiments, the first conductive layer
forms a first conductive pattern design that matches the
electroluminescent pattern design, and the second conduc-
tive layer forms a second conductive pattern design that
matches the electroluminescent pattern design, wherein the
first conductive layer and the second conductive layer are
coupled to the power supply to apply a voltage across the
first conductive pattern design and the second conductive
pattern design. In some embodiments, an entirety of the
electroluminescent pattern design, the first conductive pat-
tern design, and the second conductive pattern design are
aligned with each other. In some embodiments, the first
conductive layer further comprises a first bus bar surround-
ing at least a portion of the first conductive pattern design,
further wherein the first bus bar is coupled to the first
conductive pattern design, and the flexible circuit board is
coupled to the first conductive pattern design via the first bus
bar, the second conductive layer further comprises a second
bus bar surrounding at least a portion of the second con-
ductive pattern design, further wherein the second bus bar is
coupled to the second conductive pattern design, and the
flexible circuit board is coupled to the second conductive
pattern design via the second bus bar. In some embodiments,
the first insulating layer and the second insulating layer are
each made of a thermoplastic polyurethane film. In some
embodiments, the first conductive layer and the second
conductive layer are each made of conductive ink. In some
embodiments, the conductive ink of the first conductive
layer consists of one of PEDOT ink or ITO ink. In some
embodiments, the conductive ink of the second conductive
layer consists of one of silver ink or carbon ink. In some
embodiments, the electroluminescent layer is made of phos-
phor ink.

In another aspect, a method of making an electrolumi-
nescent display is disclosed. The method includes printing a
first conductive layer on a first insulating layer, wherein the
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first conductive layer is made of transparent material, and
the first insulating layer is made of a flexible and stretchable
material. The method also includes printing a patterned
electroluminescent layer on the first conductive layer, print-
ing one or more dielectric layers onto the patterned elec-
troluminescent layer, wherein the one or more dielectric
layers are made of a flexible and stretchable material. The
method also includes printing a second conductive layer on
the one or more dielectric layers, and applying a second
insulating layer on the second conductive layer, wherein the
second insulating layer is made of a flexible and stretchable
material. The method also includes connecting a flexible
circuit board to the first conductive layer and the second
conductive layer, attaching the second insulating layer to a
textile, and connecting the flexible circuit board to a power

supply.
BRIEF DESCRIPTION OF THE DRAWINGS

Several example embodiments are described with refer-
ence to the drawings, wherein like components are provided
with like reference numerals. The example embodiments are
intended to illustrate, but not to limit, the invention. The
drawings include the following figures:

FIG. 1 illustrates a cut-out side view of an electrolumi-
nescent display according to an embodiment.

FIG. 2 illustrates an exploded perspective view of an
electroluminescent display according to an embodiment.

FIG. 3 illustrates a method of fabricating an electrolumi-
nescent display according to an embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present application are directed to an
electroluminescent display. Those of ordinary skill in the art
will realize that the following detailed description of the
electroluminescent display is illustrative only and is not
intended to be in any way limiting. Other embodiments of
the electroluminescent display will readily suggest them-
selves to such skilled persons having the benefit of this
disclosure.

Reference will now be made in detail to implementations
of the electroluminescent display as illustrated in the accom-
panying drawings. The same reference indicators will be
used throughout the drawings and the following detailed
description to refer to the same or like parts. In the interest
of clarity, not all of the routine features of the implementa-
tions described herein are shown and described. It will, of
course, be appreciated that in the development of any such
actual implementation, numerous implementation-specific
decisions must be made in order to achieve the developer’s
specific goals, such as compliance with application and
business related constraints, and that these specific goals
will vary from one implementation to another and from one
developer to another. Moreover, it will be appreciated that
such a development effort might be complex and time-
consuming, but would nevertheless be a routine undertaking
of engineering for those of ordinary skill in the art having the
benefit of this disclosure.

FIG. 1 illustrates a cut-out side view of an electrolumi-
nescent display according to an embodiment. The electrolu-
minescent display 2 includes an insulating layer 4, a con-
ductive layer 12, a bus bar 14, a dielectric layer 16, a
dielectric layer 18, an electroluminescent layer 20, a con-
ductive layer 22, a bus bar 24, and an insulating layer 26.
The insulating layer 26 and the conductor layer 22 are each
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made of material that is transparent. Each of the insulating
layers 4, 26, the conductive layers 12, 22, and the dielectric
layers 16, 18 are made of materials that are flexible and
stretchable. In some embodiments, the insulating layer 4 and
the insulating layer 26 are each a TPU (thermoplastic
polyurethane) film. In other embodiments, the insulating
layers 4, 26 are made of other elastomers. It is understood
that the insulating layer 4 can be made of alternative
materials that are flexible and stretchable, and the insulting
layer 26 can be made of alternative materials that are
transparent, flexible, and stretchable. In some embodiments,
the conductive layer 22 is made of material that is transpar-
ent, flexible, and stretchable. In some embodiments, the
conductive layer 22 is made of PEDOT (Poly 3,4-Ethylene-
dioxythiophene) conductive ink that once applied and cured
is flexible and stretchable. In other embodiments, the con-
ductive layer 22 is made of or ITO (Indium-Tin-Oxide)
conductive ink that is somewhat bendable (not fully flexible)
but is not stretchable once applied and cured. In other
embodiments, the conductive layer 22 is made of other
transparent materials that are flexible and stretchable includ-
ing, but not limited to, nano carbon tube and nano silver
wire. In other embodiments, the conductive layer 22 is made
of other transparent, conductive, flexible, and stretchable
polymers, for example plastic doped with metal. It is under-
stood that the conductive layer 22 can be made of alternative
conductive materials that are transparent, conductive, flex-
ible, and stretchable. In some embodiments, the conductive
layer 12 is made of material that is transparent, flexible, and
stretchable, such as any of the materials used to make the
conductive layer 22. An example of such a material is silver
ink. In other embodiments, the conductive layer 12 is made
of flexible and stretchable material that is translucent or
opaque. The bus bar 14 is an extension of the conductive
layer 12 and is made of the same material. The bus bar 24
is either made of the same material as the conductive layer
12 and is connected to the conductive layer 22, or the bus bar
24 is an extension of the conductive layer 22 and is made of
the same material. For example, if the conductive layer 12
is made of silver ink and the conductive layer 22 is made of
ITO ink, then the bus bar 24 can be made of silver ink for
enhanced resistance characteristics.

The dielectric layers 16, 18 are insulating layers between
the conductive layers 12, 22. The electroluminescent layer
20 is made of a material that luminesces when subjected to
electricity, such as an applied voltage. In some embodi-
ments, the electroluminescent layer 20 is made of phosphor
ink. In other embodiments, the electroluminescent layer 20
is made of a phosphor compound that includes different
metals or alloys, such as ZnS-Phospor or CaS-Phosphor. It
is understood that the electroluminescent layer 20 can be
made of alternative materials that are electroluminescent.

A flexible circuit board 6 includes processing circuitry for
controlling operation of the electroluminescent display.
Power is supplied to the flexible printed circuit 6 by a battery
10 via conductive interconnects 8. In some embodiments,
the conductive interconnects 8 are conductive yarn or other
conductive threads.

In some embodiments, the flexible circuit board 6 is
attached to an opposite side (back side) of the insulating
layer 4 as the conductive layer 12. The insulating layer 4 is
attached to a textile 28 with the flexible circuit board 6 and
the conductive interconnects 8 sandwiched there between.
The insulating layer 4 can be attached to the textile 28 by
lamination, adhesive, stitching, or any combination. The
flexible circuit board 6 is coupled to the bus bar 14 by a first
conductive interconnect (not shown) and coupled to the bus
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bar 24 by a second conductive interconnect (not shown). The
first conductive interconnect can be a conductive trace
formed on the backside (same side as the flexible circuit
board 6) of the insulating layer 4, which connects on one end
to the flexible circuit board 6 and on another end to a hole
formed in the insulating layer 4 proximate the bus bar 14.
The hole is filled with a conductive material to form a
conductive via. The filled hole is connected to the bus bar
14, either directly or via another conductive interconnect.
The second conductive interconnect can be similarly formed
and connected to the flexible circuit board 6 and another
conductive material filled hole proximate the bus bar 24, the
filled hole is connected to the bus bar 24 either directly or
indirectly via another conductive interconnect. Alterna-
tively, the first and second conductive interconnects can be
conductive yarn or other conductive threads.

In other embodiments, the flexible circuit board is
attached to a same side of the insulating layer 4 as the
conductive layer 12. In this case, the flexible circuit board is
positioned outside the perimeter of the bus bars 14 and 24.
First conductive interconnect can be a conductive yarn or
conductive thread and attaches bus bar 14 to the flexible
circuit board. Second conductive interconnect can be a
conductive yarn or conductive thread and attaches bus bar
24 to the flexible circuit board. In this embodiment, there is
no need for holes through the insulating layer 4.

The electroluminescent layer 20 is selectively formed
according to a pattern design. For example, the electrolu-
minescent layer 20 can be patterned into a company or
product name or logo. A voltage is applied to the conductive
layer 12 and the conductive layer 22. When voltage is
applied across the conductive layer 12 and the conductive
layer 22, the electroluminescent layer 20 emits light, and
when voltage is not applied across the conductive layer 12
and the conductive layer 22, the electroluminescent layer 20
does not emit light. In this manner, the structure formed by
the conductive layers 12, 22 and the dielectric layers 16, 18
functions similarly as a capacitor. As such, the dielectric
layers 16, 18 are made of dielectric material having permit-
tivity sufficiently high so that sufficient charge is generated
to emit light from the electroluminescent material of the
electroluminescent layer 20. In operation, voltage applied
across the conductive layers 12 and 22 generates a charge
that activates the luminescence of the electroluminescent
material. Higher dielectric permittivity for the dielectric
layers 16, 18 enables a lower applied voltage to generate
sufficient charge to luminesce the electroluminescent mate-
rial. In some applications, high AC voltage is used for the
electroluminescent display. In a high AC voltage applica-
tion, two dielectric layers function to minimize, if not
prevent, dielectric breakdown or leakage current due to a pit
hole in one dielectric layer. A second dielectric layer would
ensures the defect (pit hole) is fixed to have good insulation.
In other embodiments, a single dielectric layer can be used.

In some embodiments, the conductive layers 12, 22 and
the dielectric layers 16, 18 each form continuous, planar
layers under and above (relative to the figure) the pattern
design of the electroluminescent layer 20. In this case, there
may not be a need for the bus bar 14, instead the filled hole
connected to the first conductive interconnect can be con-
nected to the conductive layer 12. In other embodiments, the
conductive layers 12, 22 and the dielectric layers 16, 18 are
each formed to match the pattern design of the electrolumi-
nescent layer 40, thereby saving materials and associated
costs. FIG. 2 illustrates an exploded perspective view of an
electroluminescent display according to an embodiment.
The electroluminescent display 2' is the same as the elec-

10

15

20

25

30

35

40

45

50

55

60

65

6

troluminescent display 2 of FIG. 1 except the electrolumi-
nescent layer 20" is shown to have a specific pattern design
and the conductive layers 12", 22' and the dielectric layers
16', 18' are pattern designed to match the pattern design of
the electroluminescent layer 20'.

Various processes can be used to fabricate the electrolu-
minescent display. FIG. 3 illustrates a method of fabricating
an electroluminescent display according to an embodiment.
The method shown in FIG. 3 is shown and described in
terms of the electroluminescent display 2' of FIG. 2. It is
understood that the method steps can be generally applied to
make alternatively configured electroluminescent displays.
At the step 100, the insulating layer 26 is provided. At the
step 110, the conductive layer 22' is applied on the insulating
layer 26. The conductive layer 22' is formed according to a
pattern design, in this case the pattern design forms the word
“FLEXTRONICS”. In some embodiments, the conductive
layer 22' is printed. such as by screen printing, onto the
insulating layer 26. The conductive layer 22' is then cured.

At the step 120, the electroluminescent layer 20 is applied
on the conductive layer 22'. The electroluminescent layer 20'
is formed according to the pattern design. In some embodi-
ments, the electroluminescent layer 20' is printed, such as by
screen printing, onto the conductive layer 22'. The electrolu-
minescent layer 20' is then cured.

At the step 130, the dielectric layer 16' is applied over the
electroluminescent layer 20'. The dielectric layer 16' is
formed according to the pattern design. In some embodi-
ments, the dielectric layer 16' is printed, such as by screen
printing, over the electroluminescent layer 20'. The dielec-
tric layer 16' is then cured.

At the step 140, the dielectric layer 18' is applied on the
dielectric layer 16'. The dielectric layer 18'is formed accord-
ing to the pattern design. In some embodiments, the dielec-
tric layer 18' is printed, such as by screen printing, over the
dielectric layer 16'. The dielectric layer 18" is then cured.

At the step 150, the conductive layer 12' is applied on the
dielectric layer 18'. The conductive layer 12' is formed
according to the pattern design. The bus bar 24 is applied to
the insulating layer 26 including an interconnect to conduc-
tive layer 22'. The bus bar 14 is applied to the insulating
layer 26 including an interconnect to conductive layer 12'. In
some embodiments, the conductive layer 12' is printed, such
as by screen printing, onto the dielectric layer 18'. In some
embodiments, the bus bar 14 and the bus bar 24 are each
printed, such as by screen printing, onto the insulating layer
26. The conductive layer 12', the bus bar 14, and the bus bar
24 are then cured.

At the step 160, the insulating layer 4 is applied on the
conductive layer 12'. In some embodiments, the insulating
layer 4 has preformed holes. The holes are filled with a
conductive material making the filled holes conductive vias
from one surface of the insulating layer 4 to the other
surface. The holes can either be pre-filled prior to applica-
tion of the insulating layer 4 to the conductive layer 12!, or
after application of the insulating layer 4 to the conductive
layer 12'. In some embodiments, there is a hole aligned with
and coupled to each bus bar 14, 24. In some embodiments,
first conductive interconnect and second conductive inter-
connect are formed on the surface (back side) of the insu-
lating layer 4 opposing the conductive layer 12'. The first
conductive interconnect is connected to the filled hole
aligned with bus bar 14, and the second conductive inter-
connect is connected to the filled hole aligned with bus bar
24. The first conductive interconnect and the second con-
ductive interconnect can be formed on the insulating layer 4
prior to application of the insulating layer 4 to the conduc-
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tive layer 12', or formed on the insulating layer 4 after
application of the insulating layer 4 to the conductive layer
12'. In some embodiments, the stack up is laminated such
that insulating layer 4 is laminated to insulating layer 26 to
fully enclose the conductive layers 12', 20", dielectric layers
16, 18', and the electroluminescent layer 20 there between.

At the step 170, the flexible circuit board 6 is attached to
the back side of the insulating layer 4. In some embodi-
ments, the flexible circuit board 6 is aligned with the
insulating layer 4 such that contact pads on the flexible
circuit board 6 are aligned with the first conductive inter-
connect and the second conductive interconnect thereby
forming interconnections. A conductive adhesive can be
used to attach the first and second conductive interconnects
to the corresponding contact pads. In other embodiments,
the first and second conductive interconnects are not formed
and instead the conductive vias (filled holes) in the insulat-
ing layer 4 are positioned to align with corresponding
contact pads on flexible circuit board 6, and attaching the
flexible circuit board 6 to the backside of the insulating layer
4 includes aligning the flexible circuit board 6 with the
insulating layer 4 such that the conductive vias are coupled
to the contact pads on the flexible circuit board 6 thereby
forming an interconnection between the flexible circuit
board 6 and the bus bars 14, 24.

At the step 180, the conductive interconnects 8 are
attached to the flexible circuit board 6. In some embodi-
ments, the conductive interconnects 8 are formed of con-
ductive yarn or other conductive threads.

At the step 190, the laminated stack is attached to the
textile, such as textile 28 in FIG. 1. Specifically, the insu-
lating layer 4 is attached to the textile. Ends of the conduc-
tive interconnects 8 extend beyond a footprint of the lami-
nated stack. The laminated stack can be attached to the
textile by lamination, adhesive, stitching, or some combi-
nation.

At the step 200, the exposed ends of the conductive
interconnects 8 are attached to the battery 10.

It is understood that the various steps described above can
be combined or rearranged.

In the case where the flexible circuit board 6 is attached
to the same side (front side) of the insulating layer 4 as the
conductive layer 12', the various method steps can be
rearranged and modified. In this alternative configuration,
the flexible circuit board 6 is connected to the bus bar 14 and
the bus bar 24 after the step 150 and prior to application of
the insulating layer 26. In this case, the flexible circuit board
6 is attached to the insulating layer 26, outside a perimeter
of the bus bars 14 and 24. The flexible circuit board 6 can
be attached to the bus bar 14 and the bus bar 24 using
conductive yarn or other conductive thread, or using con-
ductive interconnects applied to the insulating layer 26 and
connected to the bus bars 14, 24. Then, conductive inter-
connects 8 for interconnecting the flexible circuit board 6
and the battery 4 are attached to the flexible circuit board 6.
Then, the insulating layer 4 is laminated to the insulating
layer 26 with the various other layers sandwiched there
between. Then, the insulating layer 4 is attached to the
textile as described above.

Although the method of FIG. 3 is described in terms of the
electroluminescent display 2', it is understood that the
method can be similarly applied to those electroluminescent
displays where the conductive layers and dielectric layers
are formed as planar layers instead of pattern designed to
match that of the electroluminescent layer.

The present application has been described in terms of
specific embodiments incorporating details to facilitate the
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understanding of the principles of construction and opera-
tion of the electroluminescent display. Many of the compo-
nents shown and described in the various figures can be
interchanged to achieve the results necessary, and this
description should be read to encompass such interchange as
well. As such, references herein to specific embodiments and
details thereof are not intended to limit the scope of the
claims appended hereto. It will be apparent to those skilled
in the art that modifications can be made to the embodiments
chosen for illustration without departing from the spirit and
scope of the application.

What is claimed is:

1. An electroluminescent display comprising:

a. a first insulating layer made of a flexible and stretchable
material;

b. a first conductive layer coupled to the first insulating
layer, wherein the first conductive layer is made of a
transparent material;

c. an electroluminescent layer coupled to the first con-
ductive layer, wherein the electroluminescent layer
forms an electroluminescent pattern design;

d. one or more dielectric layers coupled to the electrolu-
minescent layer, wherein the one or more dielectric
layers are made of a flexible and stretchable material;

e. a second conductive layer coupled to the one or more
dielectric layers;

f. a second insulating layer coupled to the second con-
ductive layer, wherein the second insulating layer is
made of a flexible and stretchable material;

g. a flexible circuit board attached to the second insulating
layer and electrically coupled to the first conductive
layer and the second conductive layer;

h. a textile, wherein the second insulating layer is attached
to the textile; and

1. a power supply coupled to the flexible circuit board,

wherein the first insulating layer is laminated to the
second insulating layer with the first conductive layer,
the electroluminescent layer, the one or more dielectric
layers, and the second conductive layer are sandwiched
between the laminated first insulating layer and second
insulating layer, and

further wherein the flexible circuit board is attached to a
front side surface of the second insulating layer facing
the second conductive layer such that the flexible
circuit board is sandwiched between the laminated first
insulating layer and second insulating layer.

2. The electroluminescent display of claim 1 wherein the
second insulating material is attached to the textile by
lamination, adhesive, stitching, or some combination of
lamination, adhesive, and stitching.

3. The electroluminescent display of claim 1 further
comprising conductive interconnects coupling the flexible
printed circuit board to the power supply.

4. The electroluminescent display of claim 3 wherein the
conductive interconnects are conductive yarn or conductive
threads.

5. The electroluminescent display of claim 1 wherein the
first conductive layer forms a first continuous electrode and
the second conductive layer forms a second continuous
electrode, wherein the first conductive layer and the second
conductive layer are coupled to the power supply to apply a
voltage across the first electrode and the second electrode.

6. The electroluminescent display of claim 5 wherein an
entirety of the electroluminescent layer is aligned within a
footprint of the first electrode and a footprint of the second
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electrode, further wherein when voltage is applied across the
first electrode and the second electrode the entire electrolu-
minescent layer emits light.

7. The electroluminescent display of claim 1 wherein the
first conductive layer forms a first conductive pattern design
that matches the electroluminescent pattern design, and the
second conductive layer forms a second conductive pattern
design that matches the electroluminescent pattern design,
wherein the first conductive layer and the second conductive
layer are coupled to the power supply to apply a voltage
across the first conductive pattern design and the second
conductive pattern design.

8. The electroluminescent display of claim 7 wherein an
entirety of the electroluminescent pattern design, the first
conductive pattern design, and the second conductive pat-
tern design are aligned with each other.

9. The electroluminescent display of claim 7 wherein the
first conductive layer further comprises a first bus bar
surrounding at least a portion of the first conductive pattern
design, further wherein the first bus bar is coupled to the first
conductive pattern design, and the flexible circuit board is
coupled to the first conductive pattern design via the first bus
bar, the second conductive layer further comprises a second
bus bar surrounding at least a portion of the second con-
ductive pattern design, further wherein the second bus bar is
coupled to the second conductive pattern design, and the
flexible circuit board is coupled to the second conductive
pattern design via the second bus bar.

10. The electroluminescent display of claim 1 wherein the
first insulating layer and the second insulating layer are each
made of a thermoplastic polyurethane film.

11. The electroluminescent display of claim 1 wherein the
first conductive layer and the second conductive layer are
each made of conductive ink.

12. The electroluminescent display of claim 11 wherein
the conductive ink of the first conductive layer consists of
one of PEDOT ink or ITO ink.

13. The electroluminescent display of claim 11 wherein
the conductive ink of the second conductive layer consists of
one of silver ink or carbon ink.

14. The electroluminescent display of claim 1 wherein the
electroluminescent layer is made of phosphor ink.

15. A method of making an electroluminescent display,
the method comprising:

a. printing a first conductive layer on a first insulating
layer, wherein the first conductive layer is made of
transparent material, and the first insulating layer is
made of a flexible and stretchable material;

b. printing a patterned electroluminescent layer on the
first conductive layer;

c. printing one or more dielectric layers onto the patterned
electroluminescent layer, wherein the one or more
dielectric layers are made of a flexible and stretchable
material;

d. printing a second conductive layer on the one or more
dielectric layers;

e. applying a second insulating layer on the second
conductive layer, wherein the second insulating layer is
made of a flexible and stretchable material;

f. connecting a flexible circuit board to the first conductive
layer and the second conductive layer;

g. attaching the second insulating layer to a textile; and

h. connecting the flexible circuit board to a power supply,

wherein the first insulating layer is laminated to the
second insulating layer with the first conductive layer,
the electroluminescent layer, the one or more dielectric
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layers, and the second conductive layer are sandwiched
between the laminated first insulating layer and second
insulating layer, and

further wherein the flexible circuit board is attached to a
front side surface of the second insulating layer facing
the second conductive layer such that the flexible
circuit board is sandwiched between the laminated first
insulating layer and second insulating layer.

16. An electroluminescent display comprising:

a. a first insulating layer made of a flexible and stretchable
material;

b. a first conductive layer coupled to the first insulating
layer, wherein the first conductive layer is made of a
transparent material;

c. an electroluminescent layer coupled to the first con-
ductive layer, wherein the electroluminescent layer
forms an electroluminescent pattern design;

d. one or more dielectric layers coupled to the electrolu-
minescent layer, wherein the one or more dielectric
layers are made of a flexible and stretchable material;

e. a second conductive layer coupled to the one or more
dielectric layers;

f. a second insulating layer coupled to the second con-
ductive layer, wherein the second insulating layer is
made of a flexible and stretchable material;

g. a flexible circuit board attached to the second insulating
layer and electrically coupled to the first conductive
layer and the second conductive layer;

h. a textile, wherein the second insulating layer is attached
to the textile; and

1. a power supply coupled to the flexible circuit board,

wherein the first insulating layer is laminated to the
second insulating layer with the first conductive layer,
the electroluminescent layer, the one or more dielectric
layers, and the second conductive layer are sandwiched
between the laminated first insulating layer and second
insulating layer, and

further wherein the flexible circuit board is attached to a
back side surface of the second insulating layer oppos-
ing the second conductive layer such that the flexible
circuit board is sandwiched between the second insu-
lating surface and the textile.

17. The electroluminescent display of claim 16 wherein
the second insulating material is attached to the textile by
lamination, adhesive, stitching, or some combination of
lamination, adhesive, and stitching.

18. The electroluminescent display of claim 16 further
comprising conductive interconnects coupling the flexible
printed circuit board to the power supply.

19. The electroluminescent display of claim 18 wherein
the conductive interconnects are conductive yarn or conduc-
tive threads.

20. The electroluminescent display of claim 16 wherein
the first conductive layer forms a first continuous electrode
and the second conductive layer forms a second continuous
electrode, wherein the first conductive layer and the second
conductive layer are coupled to the power supply to apply a
voltage across the first electrode and the second electrode.

21. The electroluminescent display of claim 20 wherein
an entirety of the electroluminescent layer is aligned within
a footprint of the first electrode and a footprint of the second
electrode, further wherein when voltage is applied across the
first electrode and the second electrode the entire electrolu-
minescent layer emits light.

22. The electroluminescent display of claim 16 wherein
the first conductive layer forms a first conductive pattern
design that matches the electroluminescent pattern design,
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and the second conductive layer forms a second conductive
pattern design that matches the electroluminescent pattern
design, wherein the first conductive layer and the second
conductive layer are coupled to the power supply to apply a
voltage across the first conductive pattern design and the
second conductive pattern design.

23. The electroluminescent display of claim 22 wherein
an entirety of the electroluminescent pattern design, the first
conductive pattern design, and the second conductive pat-
tern design are aligned with each other.

24. The electroluminescent display of claim 22 wherein
the first conductive layer further comprises a first bus bar
surrounding at least a portion of the first conductive pattern
design, further wherein the first bus bar is coupled to the first
conductive pattern design, and the flexible circuit board is
coupled to the first conductive pattern design via the first bus
bar, the second conductive layer further comprises a second
bus bar surrounding at least a portion of the second con-
ductive pattern design, further wherein the second bus bar is

10
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coupled to the second conductive pattern design, and the
flexible circuit board is coupled to the second conductive
pattern design via the second bus bar.

25. The electroluminescent display of claim 16 wherein
the first insulating layer and the second insulating layer are
each made of a thermoplastic polyurethane film.

26. The electroluminescent display of claim 16 wherein
the first conductive layer and the second conductive layer
are each made of conductive ink.

27. The electroluminescent display of claim 26 wherein
the conductive ink of the first conductive layer consists of
one of PEDOT ink or ITO ink.

28. The electroluminescent display of claim 26 wherein
the conductive ink of the second conductive layer consists of
one of silver ink or carbon ink.

29. The electroluminescent display of claim 16 wherein
the electroluminescent layer is made of phosphor ink.

* #* * #* #®
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