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(57) ABSTRACT

Disclosed herein is an electroluminescent fabric embedding
an illuminated fabric display. The electroluminescent fabric
according to the present invention comprises: a foundation
layer composed of a synthetic, regenerated or natural fiber; a
polymer layer stacked on the base layer; a first bus bar stacked
on the polymer layer; a transparent electrode layer stacked on
the first bus bar; a fluorescent layer stacked on the transparent
electrode layer; a dielectric layer stacked on the fluorescent
layer; an interface electrode layer stacked on the dielectric
layer; and a second bus bar connected to the interface elec-
trode layer.
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[Figure 1]
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[Figure 3]
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ELECTROLUMINESCENT FABRIC
EMBEDDING ILLUMINATED FABRIC
DISPLAY

TECHNICAL FIELD

[0001] The present invention relates to an illuminated fab-
ric display, and more particularly to a fabric implemented in
an inorganic EL.

BACKGROUND ART

[0002] Generally, illuminated fabric displays (hereinafter,
referred simply as to “IFD”) are defined as communicating
textiles that are well known to display information (character,
figure, sign, graph, and so forth) on fabrics as fabric base
communicational media for information. Electroluminescent
materials, electron element, and sensors are printed on fab-
rics, so that they radiate light by itself. Data transmitted by
light are displayed variously via wireless distant control sys-
tem. These IFD are distinguished from flexible display or
e-paper formed by substituting glass substrates with polymer
substrates. It is expected that IFD will be the basis of next
generation display.

[0003] Until now, fabric-base display technique employs
optical fibers inserted into fabrics while weaving, light emit-
ting diode (LED) inserted into conductive textile array, and
electroluminescence materials arranged on fabrics.

[0004] For instance, luminex developed by luminex com-
pany located in Italy means clothes irradiates light by weav-
ing plastic optic fiber. By employing etching techniques, light
is emitted. In addition, when optic fibers are weaved, light of
LED is emitted conformally via curved portions thereof. Bill-
Blanket LightMat manufactured by lumitex company is a
fabric using such technique. Meanwhile, plastic optical fibers
(POF) as signal transmitting fibers have been introduced, but
are not disclosed in various applications. Also, lumalive by
Philips develops illuminated materials capable of displaying
stop image as well as animation by combining flexible LED
device and a control unit on the back of fabrics, but this
lumalive can be manufactured by mounting LED on mesh
fabrics. Lumimove by Crosslink company is illuminated
materials by adopting electroluminescent materials emitting
light using electric field and applied in military tents and so
forth.

[0005] Korea Patent Gazette teaches a flexible inorganic
EL comprising: a substrate composed of polymer synthetic
rubber, polyurethane, and silicone rubber; a bus bar com-
posed of high-conductivity paste and a binder; a transparent
electrode layer composed at least one selected from the group
consisting of ITO paste composed of Indium Tin Oxide (ITO)
and a binder, Antimony Tin Oxide (ATO), and conductive
polymer, or a mixture of conductive polymer and the ITO
paste; a fluorescent layer composed of a mixture of fluores-
cent paste (ZnS) and high-k dielectric constant binder; a
dielectric layer composed of a mixture of a dielectric paste
and a binder; a conductive layer composed of at least one
selected from the group consisting of a mixture of a conduc-
tive paste and a binder, conductive organic polymer, and a
mixture of conductive paste and organic polymer; and a poly-
mer protecting layer composed of at least one selected from
the group consisting of fluoride-based polymer, a binder
including polyurethane, and IR or UV curable polymer. A
polymer layer having the same material as the polymer pro-
tecting layer may be interposed between the substrate and the
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bus bar. A polymer insulating layer having the same material
as the polymer protecting layer may be interposed between
the conductive layer and the polymer protecting layer. A
second conductive layer having the same material as the
conductive layer may be interposed between the conductive
layer and the polymer protecting layer.

[0006] Additionally, Korea Patent Gazette teaches a two
sides light-emitting EL device comprising: a first transparent
electrode layer (transparent electrode layer having several nm
thickness stacked by sputtering transparent electrode material
(e.,g, ITO) disposed on a transparent insulating substrate
composed of transparent insulating material (e..g, PET film);
a first EL device comprised of a first fluorescent layer, a first
insulating layer, and a back electrode layer (opaque electrode
material), which are stacked sequentially; a second EL device
disposed on the first EL device and comprised of the back
electrode layer used as a common electrode, a second insu-
lating layer, a second fluorescent layer, and a second trans-
parent layer formed by printing technique using paste includ-
ing transparent electrode material), which are stacked
sequentially; and a transparent protecting layer for protecting
upper portions and sidewalls of the first and second EL
devices, wherein the transparent electrode layer is formed by
a printing technique using ink made of polyester material or
film to be laminated. The first and second transparent elec-
trode layers are connected to a first output terminal in parallel
of a driving circuit. The back electrode layer is connected to
a second output terminal. The first electrode layer, the back
electrode layer, and the second transparent layer are con-
nected to the first output terminal, the second output terminal,
and a third output terminal of the driving circuit, respectively.
[0007] While EL devices of the above-mentioned patents
may be feasible when applied to PET films, polymer synthetic
rubbers, polyurethane, or silicone rubbers, they may present
additional difficulties and inherent limitations of their appli-
cation on fabrics.

[0008] There are the limitations that it is difficult for a
illuminated fabric display to be capable of achieving high
luminance with respect to single or multi color information
such as character, figure, sign, graph, and so forth as well as
having excellent flex resistance, wash resistance, wear resis-
tance, durability, flexibility, drape, electrical stability, 3D
function.

[0009] Moreover, a conventional illuminated fabric display
employing a substrate composed of optical fiber, polymer
synthetic rubber, polyurethane, or silicone rubber has char-
acteristics of low elasticity and softness. Even if it has elas-
ticity and softness, it is not enough to be applied in industry
due to the limited use thereof.

DISCLOSURE
Technical Problem

[0010] The present invention has been made in an effort to
solve the above problems, and it is an object of the present
invention to provide an illuminated fabric display is capable
of achieving high luminance with respect to single or multi
color information such as character, figure, sign, graph, and
so forth as well as having excellent flex resistance, wash
resistance, wear resistance, durability, flexibility, drape, elec-
trical stability, 3D function.

Technical Solution

[0011] Embodiments of the present invention provide an
electroluminescent fabric embedding an illuminated fabric
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display comprising: a foundation layer composed of a syn-
thetic, regenerated or natural fiber; a polymer layer stacked on
the base layer; a first bus bar stacked on the polymer layer; a
transparent electrode layer stacked on the first bus bar; a
fluorescent layer stacked on the transparent electrode layer; a
dielectric layer stacked on the fluorescent layer; an interface
electrode layer stacked on the dielectric layer; and a second
bus bar stacked on the interface electrode layer.

[0012] In some embodiments of the present invention, the
polymer layer is at least one selected from the group consist-
ing of fluoride-based polymer, a binder including polyure-
thane, and IR or UV curable polymer.

[0013] In other embodiments of the present invention, the
transparent electrode layer is composed of at least one
selected from the group consisting of ITO paste, ATO (anti-
mony tin oxide), conductive polymer, and a mixture of con-
ductive polymer and ITO powder.

[0014] Infurther embodiments of the present invention, the
first and second bus bars are a mixture of silver, gold, or
copper powder and a binder.

[0015] Inother embodiments of the present invention, elec-
troluminescent fabric embedding an illuminated fabric dis-
play comprising: a conductive fabric composed of a conduc-
tive layer, wherein the conductive layer comprises: a) a base
layer composed of a synthetic, regenerated or natural fiber; b)
a primer layer composed of at least one selected from the
group consisting of a water-dispersible polyurethane resin, a
solvent-type polyurethane resin, an oil-soluble acrylic resin, a
water-soluble acrylic resin and a silicone resin; and c) a
conductive layer being a mixture of a conductive material
being at least one selected from the group consisting of a
conductive polymer, carbon, a metal material such as silver
and a binder being at least one selected from the group con-
sisting of a water-dispersible polyurethane resin, a solvent-
type polyurethane resin, an oil-soluble acrylic resin, a water-
soluble acrylic resin and a silicone resin; a fluorescent layer
stacked on the conductive fabric; a dielectric layer stacked on
the fluorescent layer; an interface electrode layer stacked on
the dielectric layer; and a second bus bar stacked on the
interface electrode layer.

[0016] In yet other embodiments of the present invention,
the primer layer is formed in a multilayer structure with a
water-repellent layer.

[0017] Infurther embodiments of the present invention, the
conductive polymer is at least one selected from the group
consisting of polyaniline, polypyrrole, polythiophene,
polysulfurnitride, and polystyrenesulfonate.

[0018] In other embodiments of the present invention, the
conductive material and the binder are mixed in a weight ratio
of 90:10 to 80:20 to form the conductive layer. In further
embodiments of the present invention, the conductive layer
has a thickness of 2 mm to 500 mm.

[0019] Inyet further embodiments of the present invention,
wherein the conductive layer has a width of 10 mm to 20 mm.
[0020] In other embodiments of the present invention, the
conductive fabric has a resistance difference before and after
washing of 0.5 Q to 4 Q.

[0021] In yet other embodiments of the present invention,
the second bus bar is a mixture of silver, gold, or copper
powder and a binder.

[0022] Infurther embodiments ofthe present invention, the
conductive fabric is made by the method comprising: forming
a primer layer on the base layer to maintain the thickness of

Nov. 4, 2010

the conductive layer at a constant level; and forming a con-
ductive layer on the primer layer.

[0023] In other embodiments of the present invention, cal-
endering the base layer using a pressing roller before the
formation of the conductive layer to make the surface of the
base layer smooth, offset pores of the base layer and enhance
the flex resistance of the conductive fabric is further included.
[0024] Infurther embodiments of the present invention, the
insulating layer formed by coating, printing, laminating, or
bonding at least one selected from the group consisting of
polyurethane, acrylic, silicone, polyester, polyvinyl chloride
(PVC) and polytetrafluoroethylene (PTFE)-based resins is
further stacked on the second bus bar.

[0025] Inyet further embodiments of the present invention,
breathable waterproofing/waterproofing the base layer after
the calendering to offset pores of the electroluminescent fab-
ric and enhance the insulating properties, wash resistance and
flex resistance of the conductive fabric is further included.
[0026] In other embodiments of the present invention, the
insulating layer is formed by dry coating, hot-melt dot lami-
nation or gravure lamination.

[0027] In yet other embodiments of the present invention,
the fluorescent layer is a mixture of at least one selected from
the group consisting of ZnS:(Ag, Li), ZnS:Cu, Al), and
Y,0,S:Eu and a binder.

[0028] Infurther embodiments of the present invention, the
dielectric layer is a mixture of high dielectric constant mate-
rial (including BaTiO,) and a binder (including cyanoethyl
pullulan or fluoro resin).

[0029] In other embodiments of the present invention, the
interface electrode layer is composed of at least one selected
from the group consisting of: a) a mixture of a conductive
powder and a binder; b) conductive organic polymer; and a
mixture of conductive powder and conductive organic poly-
mer.

[0030] In further embodiments of the present invention,
brightness ranges from 50 to 70 cd/cm? in accordance with
KS C7163, and a pixel number ranges from 16x16 to 32x32,
and wash resistance ranges from 20to 60 times in accordance
with KS K ISO 6330, and flex resistance ranges from 100 to
250 times in accordance with KS K 0855.

Advantageous Effects

[0031] According to the present invention, the illuminated
fabric display is capable of achieving high luminance with
respect to single or multi color information such as character,
figure, sign, graph, and so forth as well as having excellent
flex resistance, wash resistance, wear resistance, durability,
flexibility, drape, electrical stability, 3D function. In addition,
the illuminate fabric display according to the present inven-
tion is advantageous because it has fast response speed, high
luminance, low electric power, and ultra-thinning. Accord-
ingly, it can be widely used in the field of textile displays.
[0032] Further, the electroluminescent fabric embedding
the illuminated fabric display has excellent elasticity and
softness, so that it is very feasible in various industries.

DESCRIPTION OF DRAWINGS

[0033] FIG. 1 is a construction diagram showing an elec-
troluminescent fabric embedding an illuminated fabric dis-
play according to an embodiment of the present invention.
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[0034] FIG. 2 is a construction diagram showing an elec-
troluminescent fabric embedding an illuminated fabric dis-
play according to another embodiment of the present inven-
tion.

[0035] FIGS. 3 and 4 are process flowcharts for illustrating
a conductive fabric of an electroluminescent fabric according
to another embodiment of the present invention.

[0036] FIG. 5is an exemplary construction showing a pat-
tern of a conductive layer of a conductive fabric according to
another embodiment of the present invention.

BRIEF EXPLANATION OF ESSENTIAL PARTS

OF THE DRAWINGS
[0037]

10: Foundation layer, 20: Polymer layer,

30: Transparent electrode layer, 100: Conductive fabric,
102: Base layer, 104: Printing layer,
106: Conductive layer, 200: First bus bar
300: Fluorescent layer, 400: Dielectric layer
500: Interface electrode layer, 600: Second bus bar

700: Insulating layer

BEST MODE

[0038] Preferred embodiments of the present invention will
now be described in detail with reference to the accompany-
ing drawings. It should be noted that whenever possible, the
same reference numerals will be used throughout the draw-
ings and the description to refer to the same or like parts. In
describing the present invention, detailed descriptions of
related known functions or configurations are omitted in
order to avoid making the essential subject of the invention
unclear.

[0039] As used herein, the terms “about”, “substantially”,
etc. are intended to allow some leeway in mathematical exact-
ness to account for tolerances that are acceptable in the trade
and to prevent any unconscientious violator from unduly
taking advantage of the disclosure in which exact or absolute
numerical values are given so as to help understand the inven-
tion.

[0040] As utilized herein, the term “fabric” is intended to
include articles produced by weaving or knitting, non-woven
fabrics, fiber webs, and so forth.

[0041] FIG. 1 is a construction diagram showing an elec-
troluminescent fabric embedding an illuminated fabric dis-
play according to an embodiment of the present invention.
FIG. 2 is a construction diagram showing an electrolumines-
cent fabric embedding an illuminated fabric display accord-
ing to another embodiment of the present invention. FIG. 5 is
an exemplary construction showing a pattern of a conductive
layer of a conductive fabric according to another embodiment
of the present invention.

[0042] Referring to FIG. 1, an electroluminescent fabric
display embedding an illuminated fabric display according to
an embodiment of the present invention comprises a founda-
tion layer 10 composed of a synthetic, regenerated or natural
fiber, a polymer layer 20 stacked on the base layer 10, a first
bus bar 200 stacked on the polymer layer, a transparent elec-
trode layer 30 stacked on the first bus bar 200, a fluorescent
layer 300 stacked on the transparent electrode layer 30, a
dielectric layer 400 stacked on the fluorescent layer 300, an
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interface electrode layer 500 stacked on the dielectric layer
400, and a second bus bar 600 stacked on the interface elec-
trode layer 500.

[0043] Preferably, the polymer layer 20 stacked on the
foundation layer 10 performs a function to improve adhesion
between the first bus bar 300 and the foundation layer 10. The
polymer layer 20 is made of fluoride-based polymer, a binder
including polyurethane, and IR or UV curable polymer. It is
preferable that the polymer layer 20 has a thickness of 1 mm
to 60 mm.

[0044] Thefirst bus bar 200 stacked on the polymer layer 20
and the second bus bar 600 stacked on the interface layer 500
are a mixture of silver, gold, or copper powder and a binder. It
is preferable that they have a thickness of 1 mm to 20 mm. The
first and second bus bars 200 and 600 that are pattered addi-
tionally perform functions to complement uniformity lower-
ing phenomenon due to low conductivity as well as remove
noise. It is preferable that the first and second bus bars are
connected to an EL terminal unit.

[0045] The transparent electrode layer 30 stacked on the
first bus bar 200 is composed of ITO paste composed of ITO
powder and a binder, ATO (antimony tin oxide), conductive
polymer, and a mixture of conductive polymer and ITO pow-
der. In this regard, the conductive polymer is at least one
selected from the group consisting of polyaniline, polypyr-
role, polythiophene, polysulfurnitride, polystyrenesulfonate,
or a mixture of conductive polymer and ITO powder. It is
preferable that the transparent electrode layer 30 has a thick-
ness of 0.1 mm to 10 mm.

[0046] The fluorescent layer 300 stacked on the transparent
electrode layer 30 is a mixture of at least one selected from the
group consisting of ZnS:(Ag, Li), ZnS:(Cu, Al), and Y,0,8S:
Eu and a binder. It is preferable that the fluorescent layer 300
has a thickness of 1 mm to 50 mm. A binder used in the
fluorescent layer 300 preferably has dielectric constant higher
than that of fluorescent powder. Common examples are cya-
noethyl pullulan, fluoro resin, and so forth.

[0047] Preferably, the dielectric layer 400 is a mixture of
high-k dielectric material such as BaTiO; and a binder, for
example, cyanoethyl pullulan or fluoro resin. It is preferable
that the dielectric layer 400 has a thickness of 1 mm to 30 mm.
[0048] Theinterface electrode layer 500 is a mixture (paste
type) of a conductive powder such as carbon, silver or copper
powder, or copper powder coated with silver and a binder,
conductive polymer such as polyaniline, polypyrrole, poly-
thiophene, polysulfurnitride, and polystyrenesulfonate, and a
mixture of a conductive powder and conductive organic poly-
mer. [tis preferable that the interface layer 500 has a thickness
of 1 mm to 30 mm.

[0049] The construction of the present invention can be
simplified using conductive fabrics. An electroluminescent
fabric display using conductive fabrics according to another
embodiment comprises a conductive fabric 100 composed of
aconductive layer, wherein the conductive layer comprises a)
a base layer 102 composed of a synthetic, regenerated or
natural fiber, b) a primer layer 104 composed of at least one
selected from the group consisting of a water-dispersible
polyurethane resin, a solvent-type polyurethane resin, an oil-
soluble acrylic resin, a water-soluble acrylic resin and a sili-
cone resin, and ¢) a conductive layer 106 being a mixture of a
conductive material being at least one selected from the group
consisting of a conductive polymer, carbon, a metal material
such as silver and a binder being at least one selected from the
group consisting of a water-dispersible polyurethane resin, a
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solvent-type polyurethane resin, an oil-soluble acrylic resin, a
water-soluble acrylic resin and a silicone resin, a fluorescent
layer 300 stacked on the conductive fabric, a dielectric layer
400 stacked on the fluorescent layer 300, an interface elec-
trode 500 layer stacked on the dielectric layer 400, and a
second bus bar 600 stacked on the interface electrode layer
500.

[0050] FIGS. 3 and 4 are process flowcharts for illustrating
a conductive fabric of an electroluminescent fabric according
to another embodiment of the present invention.

[0051] As shown in FIGS. 3 and 4, the conductive fabric
100 comprises: forming a primer layer on the base layer
composed of a synthetic, regenerated or natural fiber to main-
tain the thickness of the conductive layer at a constant level,
forming a conductive layer to be electrically flowed on the
primer layer, and forming an insulating layer on the conduc-
tive layer for preventing damages of conductive layer.
[0052] Calendering the base layer 102 using a pressing
roller to make the surface of the base layer 102 smooth, offset
pores of the base layer 102 and enhance the flex resistance of
the conductive fabric 100 may be further included.

[0053] By calendering the base layer 102 of the conductive
fabric 100, the surface of the base layer 102 smoothed, and the
pores of the base layer 102 are offset. Resultantly, the flex
resistance of fabrics can be enhanced as a whole.

[0054] Meanwhile, breathable waterproofing/waterproof-
ing with respect to the conductive fabric 100 constituted with
the base layer 102 can be processed selectively after the
calendering. Breathable waterproofing/waterproofing the
base layer performs a function to offset pores of fabrics con-
stituted with the base layer 102 and complement the insulat-
ing properties, wash resistance and flex resistance of thereof.
Materials used in breathable waterproofing are preferably
resins, which are compatible with conductive materials.
[0055] The primer layer 104 may be formed by knife roll-
ing, over roll coating, floating knife coating, knife over roll
coating a solvent-type polyurethane resin, a water-dispersible
polyurethane resin, an oil-soluble acrylic resin, a watet-
soluble acrylic resin, and a silicone resin.

[0056] Also, the primerlayer 104 may be formed in a single
layer or multi-layered layer together with a water-repellent
layer (not shown). The water-repellent layer can be formed by
a common water-repellent processing method. Non-limiting
examples of suitable materials for the water-repellent layer
include fluorine and silicone. The water-repellent layer may
be formed on or under the fabric of the conductive layer 106
to prevent the resin constituting the conductive layer from
permeating into the base layer 102.

[0057] As afore-mentioned, in the event that the primer
layer 104 is formed in a multi-layered structure with the
water-repellent layer, this water-repellent layer may be
formed before/after calendering. FIG. 3 is an example of
forming a water-repellent layer before calendering. FI1G. 4 is
an exaniple of forming a water-repellent layer and/or the
primer layer 104 after calendering. The present invention is
not limited to these exemplary embodiments.

[0058] The conductive layer 106 is formed according to a
pre-designed pattern on the primer layer 104.

[0059] The conductive layer 106 is stacked by mixing con-
ductive materials selected from the group consisting of con-
ductive polymer, carbon, and metal (including silver) and a
binder. It is preferable that the weight ratio of the conductive
material and the binder is 90:10 to 80:20.
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[0060] Theconductive polymer is at least one selected from
the group consisting of polyaniline, polypyrrole, poly-
thiophene, polysulfurnitride, and polystyrenesulfonate. The
binder may be at least one selected from the group consisting
of a solvent-type polyurethane resin, a water-dispersible
polyurethane resin, an oil-soluble acrylic resin, a water-
soluble acrylic resin, and a silicone resin.

[0061] Preferably, the conductive layer 106 has a thickness
of 2 mm to 500 mm. When the thickness of the conductive
layer 106 is below the above-mentioned range, it is difficult to
ensure the thickness uniformity of the conductive layer 106.
Meanwhile, when the thickness of the conductive layer 400 is
above the range, resistance becomes decreased, thereby lead-
ing to an increment in power consumption.

[0062] The conductive layer 106 preferably has a width of
10 mm to 20 mm. Although an increment in the width of the
conductive layer 106 leads to a reduction in resistance and a
stable flow of electricity, an excessive increment under the
same voltage in the width of the conductive layer 106 without
limitation causes the problems of increased production costs
and poor coatability. It is preferable that the fabric of the
present invention has a resistance difference of 0.5 Q to 4 Q
before and after washing. It is actually difficult to attain the
resistance difference below this range, and the resistance
difference above this range impedes the stable flow of elec-
tricity.

[0063] The conductive layer 106 can be formed by various
techniques, such as coating, printing and transfer printing.
When the conductive layer 106 is formed by printing, a circuit
can be designed in fabrics according to the pre-designed
pattern, regardless of the placement of electronic devices.
[0064] FIG. 51is an example of a conductive patter forming
the conductive layer 106 on conductive fabrics. Various cir-
cuit patterns can be embodied without the conductive patter
shown in FIG. 5. In view of the foregoing, the conductive
fabric of the present invention can be termed a ‘flexible
printed fabric circuit board (FPFCB)’.

[0065] The conductive fabric 100 and the second bus bar
600 of the electroluminescent fabric embedding the illumi-
nated fabric display according to the present invention is
connected to the EL terminal unit.

[0066] In order to improve flexibility, breathable water-
proofing, and waterproofing of the electroluminescent fabric
embedding the illuminated fabric display, an insulating layer
700 may be formed on the second bus bar 600.

[0067] The insulating layer 700 may be formed by direct
coating, printing or laminating a solvent-type polyurethane
resin, a water-dispersible polyurethane resin, an oil-soluble
acrylic resin, a water-soluble acrylic resin, a silicone resin, a
polyester resin or a polytetrafluoroethylene (PTFE) resin on
the conductive layer 300. Dry coating, hot-melt dot lamina-
tion or gravure lamination is preferably employed to form the
insulating layer. The insulating layer 700 is formed by drying
in case of direct coating, or hot-melt dot or gravure printing in
case of laminating.

[0068] The insulating layer 700 can be formed on one or
both surfaces of the electroluminescent fabric. Taking into
consideration the fact that the electroluminescent fabric
undergoes washing several times, it is preferable that the
insulating layer 106 is employed for long-term insulation.
[0069] The electroluminescent fabric according to the
present invention, brightness ranges from 50 to 70 ed/em? in
accordance with KS C7163, and a pixel number ranges from
16—16 to 32x32, and wash resistance ranges from 20 to 60
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times in accordance with KS K ISO 6330, and flex resistance
ranges from 100 to 250 times in accordance with KS K 0855.

MODE FOR INVENTION
EXAMPLES
Example 1

[0070] In an electroluminescent fabric embedding an illu-
minated fabric display comprising a foundation layer 10 com-
posed of a synthetic, regenerated or natural fiber, a polymer
layer 20 stacked on the base layer 10, a first bus bar 200
stacked on the polymer layer, a transparent electrode layer 30
stacked on the first bus bar 200, a fluorescent layer 300
stacked on the transparent electrode layer 30, a dielectric
layer 400 stacked on the fluorescent layer 300, an interface
electrode layer 500 stacked on the dielectric layer 400, and a
second bus bar 600 stacked on the interface electrode layer
500, its brightness was 55 cd/cm?® in accordance with KS
(C7163, wash resistance was 33 times in accordance with KS
K ISO 6330, and flex resistance was 140 times in accordance
with KS K 0855.

Example 2

[0071] In an electroluminescent fabric embedding an illu-
minated fabric display comprising a foundation layer 10 com-
posed of a synthetic, regenerated or natural fiber, a polymer
layer 20 stacked on the base layer 10, a first bus bar 200
stacked on the polymer layer, a transparent electrode layer 30
stacked on the first bus bar 200, a fluorescent layer 300
stacked on the transparent electrode layer 30, a dielectric
layer 400 stacked on the fluorescent layer 300, an interface
electrode layer 500 stacked on the dielectric layer 400, a
second bus bar 600 stacked on the interface electrode layer
500, and an insulating layer formed by coating, printing,
laminating, or bonding at least one selected from the group
consisting of polyurethane, acrylic, silicone, polyester, poly-
vinyl chloride (PVC) and polytetrafluoroethylene (PTFE)-
based resins is further stacked on the second bus bar, its
brightness was 57 cd/cm?® in accordance with KS C7163,
wash resistance was 41 times in accordance with KS K ISO
6330, and flex resistance was 154 times in accordance with
KS K 0855.

Example 3

[0072] In an electroluminescent fabric display using con-
ductive fabrics according to another embodiment comprises a
conductive fabric 100 composed of a conductive layer,
wherein the conductive layer comprises a) a base layer 102
composed of a synthetic, regenerated or natural fiber, b) a
primer layer 104 composed of at least one selected from the
group consisting of a water-dispersible polyurethane resin, a
solvent-type polyurethane resin, an oil-soluble acrylic resin, a
water-soluble acrylic resin and a silicone resin, and ¢) a con-
ductive layer 106 being a mixture of a conductive material
being at least one selected from the group consisting of a
conductive polymer, carbon, a metal material such as silver
and a binder being at least one selected from the group con-
sisting of a water-dispersible polyurethane resin, a solvent-
type polyurethane resin, an oil-soluble acrylic resin, a water-
soluble acrylic resin and a silicone resin, a fluorescent layer
300 stacked on the conductive fabric, a dielectric layer 400
stacked on the fluorescent layer 300, an interface electrode
5001ayer stacked on the dielectric layer 400, and a second bus
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bar 600 stacked on the interface electrode layer 500, its
brightness was 67 cd/cm?® in accordance with KS C7163,
wash resistance was 46 times in accordance with KS K ISO
6330, and flex resistance was 170 times in accordance with
KS K 0855.

Example 4

[0073] In an electroluminescent fabric display using con-
ductive fabrics according to another embodiment comprises a
conductive fabric 100 composed of a conductive layer,
wherein the conductive layer comprises a) a base layer 102
composed of a synthetic, regenerated or natural fiber, b) a
primer layer 104 composed of at least one selected from the
group consisting of a water-dispersible polyurethane resin, a
solvent-type polyurethane resin, an oil-soluble acrylic resin, a
water-soluble acrylic resin and a silicone resin, and ¢) a con-
ductive layer 106 being a mixture of a conductive material
being at least one selected from the group consisting of a
conductive polymer, carbon, a metal material such as silver
and a binder being at least one selected from the group con-
sisting of a water-dispersible polyurethane resin, a solvent-
type polyurethane resin, an oil-soluble acrylic resin, a water-
soluble acrylic resin and a silicone resin, a fluorescent layer
300 stacked on the conductive fabric, a dielectric layer 400
stacked on the fluorescent layer 300, an interface electrode
500 layer stacked on the dielectric layer 400, and a second bus
bar 600 stacked on the interface electrode layer 500, and an
insulating layer formed by coating, printing, laminating, or
bonding at least one selected from the group consisting of
polyurethane, acrylic, silicone, polyester, polyvinyl chloride
(PVC) and polytetrafluoroethylene (PTFE)-based resins is
further stacked on the second bus bar, its brightness was 69
cd/em? in accordance with KS C7163, wash resistance was 57
times in accordance with KS K ISO 6330, and flex resistance
was 231 times in accordance with KS K 0855,

[0074] According to illuminated fabric display techniques,
personalities of users can be expressed by transforming color,
characteristic, graphic, and so forth. By displaying elec-
tronic-books, electronic watches, maps on clothes, brand new
and unique functions can be performed, and various applica-
tions can be possible in fields of military uniforms, military
tents, safety clothes, clothes for preventing missing children,
etc. In addition, these techniques can be used variously in
applications foradvertising and interior. For instance, various
interior decorations effect can be produced by changing
images of ornaments such as curtains, sofas, and so forth, and
frames for displaying where images are changed in real time
can be manufactured.

[0075] Although the present invention has been described
herein with reference to the foregoing embodiments and the
accompanying drawings, the scope of the present invention is
defined by the claims that follow. Accordingly, those skilled
in the art will appreciate that various substitutions, modifica-
tions and changes are possible, without departing from the
spirit of the present invention as disclosed in the accompany-
ing claims. It is to be understood that such substitutions,
modifications and changes are within the scope of the present
invention.

[0076] Particularly, although the electronic fabric accord-
ing to the present invention only has been described in the
field of keyboard apparatus among smart clothes throughout
the specification, it will of course appreciated that the present
invention is not limited thereto and can be applicable to flex-
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ible displays, touch panels, and so forth as well as to circuit
substrates or parts of electronic devices in itself.

1. An electroluminescent fabric embedding an illuminated
fabric display comprising:

a foundation layer composed of a synthetic, regenerated or

natural fiber;

apolymer layer stacked on the base layer;

a first bus bar stacked on the polymer layer;

a transparent electrode layer stacked on the first bus bar;

a fluorescent layer stacked on the transparent electrode
layer;

a dielectric layer stacked on the fluorescent layer:

an interface electrode layer stacked on the dielectric layer;
and

a second bus bar stacked on the interface electrode layer.

2. The electroluminescent fabric according to claim 1,
wherein the polymer layer is at least one selected from the
group consisting of fluoride-based polymer, a binder includ-
ing polyurethane, and IR or UV curable polymer.

3. The electroluminescent fabric according to claim 1,
wherein the transparent electrode layer is composed of at
least one selected from the group consisting of ITO paste,
ATO (antimony tin oxide), conductive polymer, and a mixture
of conductive polymer and ITO powder.

4. The electroluminescent fabric according to claim 1,
wherein the first and second bus bars are a mixture of silver,
gold, or copper powder and a binder.

5. An electroluminescent fabric embedding an illuminated
fabric display comprising:

a conductive fabric composed of a conductive layer,

wherein the conductive layer comprises:

a) a base layer composed of a synthetic, regenerated or
natural fiber;

b) aprimerlayer composed of at least one selected from the
group consisting of a water-dispersible polyurethane
resin, a solvent-type polyurethane resin, an oil-soluble
acrylic resin, a water-soluble acrylic resin and a silicone
resin; and

¢) a conductive layer being a mixture of a conductive
material being at least one selected from the group con-
sisting of a conductive polymer, carbon, a metal material
such as silver and a binder being at least one selected
from the group consisting of a water-dispersible poly-
urethane resin, a solvent-type polyurethane resin, an
oil-soluble acrylic resin, a water-soluble acrylic resin
and a silicone resin;

a fluorescent layer stacked on the conductive fabric;

a dielectric layer stacked on the fluorescent layer;

an interface electrode layer stacked on the dielectric layer;
and

a second bus bar stacked on the interface electrode layer.

6. The electroluminescent fabric according to claim 5,
wherein the primer layer is formed in a multilayer structure
with a water-repellent layer.

7. The electroluminescent fabric according to claim 5,
wherein the conductive polymer is at least one selected from
the group consisting of polyaniline, polypyrrole, poly-
thiophene, polysulfurnitride, and polystyrenesulfonate.

8. The electroluminescent fabric according to claim 5,
wherein the conductive material and the binder are mixed in
a weight ratio 0f 90:10 to 80:20 to form the conductive layer.

Nov. 4, 2010

9. The electroluminescent fabric according to claim 5, the
conductive layer has a thickness of 2 mm to 500 mm.

10. The electroluminescent fabric according to claim 5,
wherein the conductive layer has a width of 10 mm to 20 mm.

11. The electroluminescent fabric according to claim 5,
wherein the conductive fabric has a resistance difference
before and after washing 0f 0.5 Q to 4 Q.

12. The electroluminescent fabric according to claim 5,
wherein the second bus bar is a mixture of silver, gold, or
copper powder and a binder.

13. The electroluminescent fabric according to claim 5,
wherein the conductive fabric is made by the method com-
prising:

forming the primer layer on the base layer to maintain the

thickness of the conductive layer at a constant level; and
forming the conductive layer on the primer layer.

14. The electroluminescent fabric according to claim 13,
further comprising calendering the base layer using a press-
ing roller before the formation ofthe conductivelayer to make
the surface of the base layer smooth, offset pores of the base
layer and enhance the flex resistance of the conductive fabric.

15. The electroluminescent fabric according to claim 13,
further comprising breathable waterproofing/waterproofing
the base layer after the calendering to offset pores of the
electroluminescent fabric and enhance the insulating propet-
ties, wash resistance and flex resistance of the conductive
fabric.

16. The electroluminescent fabric according to claim 1,
wherein the insulating layer formed by coating, printing,
laminating, or bonding at least one selected from the group
consisting of polyurethane, acrylic, silicone, polyester, poly-
vinyl chloride (PVC) and polytetrafluoroethylene (PTFE)-
based resins is further stacked on the second bus bar.

17. The electroluminescent fabric according to claim 16,
wherein the insulating layer is formed by dry coating, hot-
melt dot lamination or gravure lamination.

18. The electroluminescent fabric according to claim 1,
wherein the fluorescent layer is a mixture of at least one
selected from the group consisting of ZnS:(Ag, Li), ZnS:Cu,
Al), and Y2028:Fu and a binder.

19. The electroluminescent fabric according to claim 1,
wherein the dielectric layer is a mixture of high-k dielectric
material (including BaTiO3) and a binder (including cyano-
ethyl pullulan or fluoro resin).

20. The electroluminescent fabric according to claim 1,
wherein the interface electrode layer is composed of at least
one selected from the group consisting of:

a) a mixture of a conductive powder and a binder;

b) conductive polymer; and

¢) a mixture of conductive powder and conductive poly-

mer.

21. The electroluminescent fabric according to claim 1,
wherein brightness ranges from 50 to 70 c¢d/cm2 in accor-
dancewith KS C7163, and a pixel number ranges from 16x16
to 32x32, and wash resistance ranges from 20 to 60 times in
accordance with KS K ISO 6330, and flex resistance ranges
from 100 to 250 times in accordance with KS K 0855.

* 0ok ok kK
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