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Description

1. Field of the Invention

[0001] The presentinvention relates to a flat panel dis-
play. More particularly, it relates to an electrolumines-
cence display device that can increase the proportion of
display area to substrate area and can reduce nonuni-
formity in luminance throughout the display area by re-
ducing voltage drop that can occur when supplying volt-
age to electrodes.

2. Description of the Related Art

[0002] In displaying an image, a variety of display de-
vices are used and, in recent years, there have been
numerous kinds of display devices available. Among
these display devices, the organic electroluminescent
device (a flat emissive-type display device that does not
require a separate emission device such as a backlight)
has become popular because it enables highly efficient
operation with low power consumption and is capable of
blue emission.

[0003] The electroluminescence display device utiliz-
es the light emission principle in which, when an electric
field is applied between the two electrodes, electrons are
injected from the cathode side and holes are injected
from the anode side. The electrons are recombined with
the holes in the light emitting layer to form an excited
state and energy generated when the excited state re-
turns to the ground state is emitted as light.

[0004] In an electroluminescence display device, an
organic electroluminescent portion includes several lay-
ers stacked on a substrate, including a first electrode,
that is, an anode, an organic light-emitting portion, and
a second electrode, that is, a cathode. The organic light-
emitting portion includes an organic emission layer
(EML), in which recombination of holes and electrons
occurs to form excitons and generate light.

[0005] In order to increase emission efficiency, it can
be useful to facilitate migration of holes and electrons to
an organic emission layer. To this end, an electron trans-
port layer (ETL) may be disposed between the cathode
and the organic emission layer, and a hole transport layer
(HTL) may also disposed between the anode and the
organic emission layer. Also, a hole injection layer (HIL)
may be disposed between the anode and the HTL, and
an electron injection layer (EIL) may be disposed be-
tween the cathode and the ETL.

[0006] There are passive matrix-type (PM) and active
matrix-type (AM) organic electroluminescence display.
The passive-matrix type EL device may be simply con-
structed such that anodes and cathodes are arranged in
columns and rows. Scanning signals can be supplied to
the cathodes from a row driver. A single row can be se-
lected from a plurality of rows. Data signals can be ap-
plied to each pixel from a column driver. The active matrix
type EL device controls signals input to each pixel using
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thin film transistors (TFTs) and is suitable for processing
a large quantity of signals, and thus is widely used as a
motion picture display device.

[0007] Inan organic/inorganic electroluminescent dis-
play device, particularly, in an active matrix type organic/
inorganic electroluminescent device, a problem is pre-
sented that a proportion of a display area including pixels
relative to a substrate is reduced due to lay-out of various
driving circuits and wirings substrate.

[0008] FIG. 1Ais a plan view of a general active matrix
type electroluminescence display device. FIG. 1B is a
cross-sectional view taken along the line | - | shown in
FIG. 1A.

[0009] The active matrixtype electroluminescence dis-
play device shown in FIGS. 1A and 1B includes a pre-
determined display area 20 having an organic electrolu-
minescent device on a transparent insulating substrate
11. In order to seal the display area 20, a metal cap 90
may be sealed by a sealing portion 80 having a sealing
member 81.

[0010] The organic electroluminescent device includ-
ing thin film transistors has a plurality of pixels arranged
in the display area 20 and a cathode electrode 40 dis-
posed on the display area 20. The cathode electrode 40
can be connected to an external terminal region 70
through an electrode wiring portion 41 provided at one
side of the display area 20. Also, the display area 20 can
have a plurality of driving lines (VDD) 31 arranged ther-
eon. The driving lines 31 are connected to the terminal
region 70 through a driving power wiring portion 30 out-
side the display area 20, and supply driving power to the
display area 20. Also, a vertical circuit portion 50 and a
horizontal circuit portion 60 for applying signals to TFTs
of the display area 20 are further provided outside the
display area 20, and are both connected to the terminal
region 70 by circuit wiring portions 51 and 61, respec-
tively.

[0011] In the aforementioned active matrix type elec-
troluminescence display device, the metal cap 90 as a
sealing member seals the entire region excluding the ter-
minal region 70, including the wiring portions 51 and 61
and the circuit portions 50 and 60 as well as the display
area 20. As aresult, the sealing portion 80 encapsulates
not only the display area 20, which is an image display
portion, but also a non-image display portion, that is, the
wiring portions 51 and 61 and the circuit portions 50 and
60. This lowers a proportion of the display area 20 relative
to the overall size of the display device, resulting in an
increase in dead space (i.e. non-emissive region).
[0012] Theabove-noted problems are described in Ko-
rean Patent Publication No. 2001-83213. Here, a protec-
tive electrode as a cathode is connected to an external
FPC through a wiring structure disposed at the edge of
a sealing portion, occupying a considerable area of the
edge of the sealing portion.

[0013] To overcome such a lay-out problem, the elec-
troluminescence display device shown in FIGS. 1A and
1B is constructed such that a width of the wiring portion
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51, 61 that connects the display area 20 and the terminal
region 70 is reduced. This design, however, increases
resistance of the wiring portion 51, 61, resulting in dete-
rioration of luminance.

[0014] Japanese Patent Publication No. 2003-316284
discloses a liquid crystal display device with a reduced
panel size, in which liquid crystals are injected between
a substrate having common electrodes arranged thereon
and a substrate having pixel electrodes arranged thereon
tothen be sealed. A gap between the substrates provided
for injection of the liquid crystals may cause a step dif-
ference between the common electrodes and power sup-
ply lines for supplying power to the common electrodes,
and disconnection between the common electrodes and
the power supply lines may occur due to such a step
difference. This disconnection may result in a consider-
able voltage drop, leading to deterioration of luminance
in the display area.

[0015] Further display devices of the prior art are dis-
closed in US 2003/201728 A1, EP 1 176 457 A and US
2003/071563 A1.

SUMMARY OF THE INVENTION

[0016] The presentinvention provides an electrolumi-
nescent display device that has an increased ratio of dis-
play area to substrate area and can reduce nonuniformity
or deterioration in luminance throughout the display area
due to voltage drop. The electroluminescent display de-
vice of the invention is defined in the claims.

[0017] The present invention provides, for example,
an electroluminescent display device including a display
area formed on one surface of a substrate with a first
electrode layer and a second electrode layer (each of
which consists of one or more layers respectively), as
well as an electroluminescent portion having an emission
layer between the first and second electrode layers. It
also includes an electrode power supply line that S sup-
plies electrode power to the display area with one or more
layers arranged along at least a portion of an outer pe-
riphery of the display area, and with at least a portion
contacting the second electrode layer directly. It further
includes an electrical component that has one or more
conductive layers arranged under the electrode power
supply line.

[0018] In the electroluminescent display device of the
invention a pixel definition layer of the display area ex-
tends to be interposed between the second electrode
layer and the electrode power supply line. The second
electrode layer and the electrode power supply line di-
rectly contact each other through an opening formed on
at least a portion of the pixel definition layer over the
electrode power supply line. The opening may be formed
as a closed curve along an outer periphery of the display
area.

[0019] The second electrode layer and the electrode
power supply line may be in plane-contact. The electrical
component may include a driver circuit portion for apply-
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ing an electric signal to the display area. The electrical
component may include a driving power supply line for
supplying driving power to the display area. The light gen-
erated from the emission layer may be emitted through
the substrate.

[0020] Alternatively, the light generated from the emis-
sion layer may be emitted through a sealing substrate
(e.g. a substrate for establishing a seal together with the
substrate). In this case, the first electrode layer can in-
clude one or more layers containing a conductive reflec-
tive film. The electrode power supply line may be formed
of one or more layers, and may contain the conductive
reflective film. The conductive reflective film may be a
metal layer. The conductive reflective film may have a
thickness of approximately 1000 A (10A=1nm) or greater.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1A is a schematic plan view of a conven-
tional electroluminescence display device.

[0022] FIG. 1Bisaschematic cross-sectional view tak-
en along line | - | shown in FIG. 1A.

[0023] FIG. 2Ais a schematic plan view of an electro-
luminescence display device according to an embodi-
ment of the present invention.

[0024] FIG.2Bisaschematic cross-sectional view tak-
en along line Il - Il shown in FIG. 2A.

[0025] FIG. 3is a schematic plan view of an electrolu-
minescence display device according to another embod-
iment of the present invention.

[0026] FIG. 4Ais a schematic plan view of an electro-
luminescence display device according to another em-
bodiment of the present invention.

[0027] FIG.4Bisaschematic cross-sectional view tak-
en along line V-1V shown in FIG. 4A.

[0028] FIG. 5A is a schematic plan view of an electro-
luminescence display device according to still another
embodiment of the present invention.

[0029] FIG.5Bisaschematic cross-sectional view tak-
en along the line V - V shown in FIG. 5A.

DETAILED DESCRIPTION OF THE INVENTION

[0030] The present invention will now be described in
more detail with reference to the drawings showing ex-
amples of specified preferred embodiments. "A layer"
can refer to a single layer or to a multi-layer structure.
When one layer is described as "on" another, it can be
directly on the other, or the two layers may be separated
by one or more intervening layers. "Substantial" as used
herein, can refer to an amount up to and including the
whole amount.

[0031] As shown in FIG. 2A, on one plane of a sub-
strate 110 the following are provided: a display area 200
where a light-emitting device (such as an electrolumines-
cence display device) is disposed, a sealing portion 800
coated on an outer periphery of the display area 200 (for
sealing a substrate 110 and an sealing substrate (900
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shown in FIG. 2B)), and a terminal region 700 having
various terminals. The sealing substrate 900 may be re-
placed by a sealing thin film layer.

[0032] A structure of the electroluminescence display
device forming the display area 200 will be described
with reference to FIG. 2B. A buffer layer 120 made of
SiO, may be formed on a substrate (for example, a glass
substrate 110). A semiconductor active layer 130 may
be formed on one plane of the buffer layer 120. The sem-
iconductor active layer 130 may be an amorphous silicon
layer or a polycrystalline silicon layer. Although not
shown in detail, the semiconductor active layer 130 in-
cludes source and drain regions doped with N+ type or
P+ type dopants, and a channel region. The semicon-
ductor active layer 130 may include, but is not limited to
an organic semiconductor.

[0033] A gate electrode 150 may be formed at a loca-
tion corresponding to the channel region on one plane
of the semiconductor active layer 130. The channel re-
gion may be electrically connected or disconnected ac-
cording to signal applied to the gate electrode 150, by
which source and drain regions are connected to each
other.

[0034] The gate electrode 150 may preferably be
formed of MoW, Al/Cu, or the like, in view of adhesion to
adjacentlayers, planarity of the surface on which the gate
electrode 150 is stacked, processability, and so on. In
order to ensure insulating properties of the semiconduc-
tor active layer 130 and the gate electrode 150, a gate
insulating layer 140 made of silicon oxide (SiO,) may be
interposed between the semiconductor active layer 130
and the gate electrode 150. This may be accomplished,
for example, by plasma enhanced chemical vapor dep-
osition (PECVD).

[0035] An interlayer 160 may be formed on the gate
electrode 150. The interlayer 160 may be a single layer
or double layers made of a material such as SiO, or SiNx.
Source/drain electrodes 170 may be formed on the in-
terlayer 160. The source/drain electrodes 170 may be
electrically connected to a source region and a drain re-
gion in the semiconductor active layer via contact holes
formed in the interlayer 160 and the gate insulating layer
140, respectively.

[0036] A protective layer 180 (for example, a passiva-
tion layer or a planarization layer) that may serve as an
insulating layer may be formed on the source/drain elec-
trodes 170 and may protects or planarize underlying
TFTs. The protective layer 180 of the illustrative embod-
iment of the present invention may be made of various
materials. For example, the protective layer 180 may be
formed of either an inorganic material or an organic ma-
terial. Also, the protective layer 180 may have a single,
or multi-layer (two or more layers) structure having a low-
er SiNx layer and an upper organic material layer made
of benzocyclobutene (BCB) or acryl.

[0037] Afirst electrode layer 210 may be disposed on
one plane of the protective layer 180. One end of the first
electrode layer 210 may be connected to the drain elec-
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trode 170 formed beneath it. It may be connected through
a via hole 211 formed in the protective layer 180. The
first electrode layer 210, if it is of a bottom emission type,
may, for example, be formed of a transparent electrode
made of indium tin oxide (ITO). Ifitis a top emission type,
the first electrode layer 210 may be formed of a variety
of modified electrodes. For example, Mg:Ag/ITO may be
deposited as the first electrode layer 210.

[0038] The organic electroluminescent portion 230
may include a low-molecular or high-molecular organic
layer. When the low-molecular organic layer is used, a
hole injection layer (HIL), a hole transport layer (HTL),
an organic emission layer (EML), an electron transport
layer (ETL), or an electron injection layer (EIL) may be
stacked in a single or composite structure. Various or-
ganic materials, including copper phthalocyanine
(CuPc), N,N’-Di(naphthalene-1-yl)-N,N’-diphenyl-benzi-
dine (NPB), tris-8-hydroxyquinoline aluminum (Algs) and
the like, can be used. These low-molecular organiclayers
can be formed by vacuum deposition.

[0039] When the high-molecular organic layer is used,
the organic electroluminescent portion 230 usually has
a hole transport layer (HTL) and an organic emission
layer (EML). In this case, PEDOT may be used as the
hole transport layer, and poly-phenylenevinylene based
(PPV) or polyfluorene based high-molecular organic ma-
terial can be used as an emission layer. Screen printing
or inkjet printing may be employed to form these layers.
[0040] A cathode electrode 400 may be entirely de-
posited on one plane of the organic electroluminescent
portion 230. According to emission type, Al/Ca, ITO, or
Mg-Ag may also be used for the cathode electrode 400.
The cathode electrode 400 may be formed of multiple
layers rather than a single layer. Also, the cathode elec-
trode 400 may further include an alkali or alkali earth
metal fluoride layer, e.g., an LiF layer, or other various
types of layers.

[0041] As shown in FIG. 2A, a driving power supply
line 300 for supplying driving power to the display area
200 may be provided between the display area 200 and
the sealing portion 800. FIG. 2A shows the arrangement
of a driving power supply line according to an exemplary
embodiment of the present invention. However, the in-
vention is not limited to the illustrative arrangement, but
driving power may be uniformly distributed throughout
the display area to solve the problem of nonuniformity in
luminance.

[0042] Thus, the driving power supply line 300 may be
formed so as to surround the display area. The driving
power supply line 300 may be connected to a driving line
310. The driving line 310 may be arranged across the
display area 200 and may be electrically connected to
the source electrode (170 shown in FIG. 2B) disposed
under the protective layer 180.

[0043] Also, vertical driver 500 and horizontal driver
600 may be disposed outside the display area 200. The
vertical driver 500 may be a scanning driver circuit portion
for applying a scan signal to the display area 200. The
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horizontal driver 600 may be a data driver circuit portion
for applying a data signal to the display area 200. In some
cases, the vertical and horizontal drivers 500 and 600
may be implemented as external integrated circuits (ICs)
or chip on glass (COG). As dead space is reduced in the
presentinvention, and in view of cost reduction and struc-
tural simplicity, the vertical/horizontal drivers 500 and 600
may be integrally formed with the display area 200.
[0044] Meanwhile, an electrode power supply line 410
for supplying electrode power to the display area 200 is
provided at least at a portion along the outer periphery
of the display area 200. The electrode power supply line
410 may be formed of the same material as the first elec-
trode layer 210 of the display area 200. That is, the elec-
trode power supply line 410 may be formed simultane-
ously with the first electrode layer 210.

[0045] Also, the electrode power supply line 410 is
brought into direct contact with a second electrode layer
400 to be formed in a subsequent step, which may help
solve problems with the prior art due to poor contact or
voltage drop. Also, an electrical component having one
or more conductive layers (for example, a vertical driver
500) is provided at the lower portion of the electrode pow-
er supply line 410. Thus, unlike in the prior art in which
electrode power supply lines are independently arranged
so as not to overlap with other components, the electrode
power supply line 410 according to an embodiment of
the presentinvention may be arranged over the electrical
component (e.g., the vertical driver 500). This obviates
the need for specially arranging the electrode power sup-
ply line 400 that was present in the prior art. Thus, the
ratio of display area to substrate can be improved. This
can be implemented by using a smaller substrate for the
same display size, or a larger display size for the same
substrate.

[0046] The electrode power supply line 410 and the
second electrode layer 400 may be electrically connected
to each other by various methods. In order to prevent
voltage drop due to contact resistance between the elec-
trode power supply line 410 and the second electrode
layer 400, the electrode power supply line 410 and the
second electrode layer 400 are electrically connected to
each other in a plane-contact manner (surface-contact
manner). That is, a contact region between the second
electrode layer and electrode power supply line may oc-
cupy substantially the width of the electrode power supply
line 410.

[0047] AsshowninFIG. 2B, a pixel definition layer 220
that defines a pixel region of a display area 200 extends
to be interposed between the second electrode layer 400
and the electrode power supply line 410. The second
electrode layer 400 may extend over the electrode power
supply line 410 toward the outer periphery of the display
area 200. An opening 430 is formed on at least a portion
of the pixel definition layer 220 over the electrode power
supply line 410. The second electrode layer 400 and the
electrode power supply line 410 directly contact each oth-
er, preferably in a plane-contact manner, at the opening
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430.

[0048] FIG. 2A shows the electrode power supply line
410 as an electrical component including one or more
conductive layers among conductive layers in the display
area 200. The electrode power supply line 410 can over-
lap the vertical driver 500 when viewed in a direction from
the sealing substrate 900 to the substrate 110.

[0049] Asshownin FIG. 3, the electrode power supply
line 410 may be disposed over a horizontal circuit portion
600 for applying a data signal to the display area 210.
Alternatively, the electrode power supply line 410 may
also be disposed in various manners, overlapping other
wiring. A variety of modifications are possible depending
on the lay-out designs of various driver circuits.

[0050] AsshowninFIGS.4A and 4B, the driving power
supply line 300 may be selected as an electrical compo-
nent having the electrode power supply line 410 disposed
thereon. That is, the vertical driver 500 may be disposed
at an outer periphery of the display area 200, the driving
power supply line 300 may be disposed between the ver-
tical driver 500 and the sealing portion 800, and the elec-
trode power supply line 410 may be formed above at
least a portion of the driving power supply line 300 simul-
taneously with the first electrode layer 210 of the display
area 200.

[0051] The pixel definition layer 220 may be formed
above the first electrode layer 210. The pixel definition
layer 220 can cover at least a portion of the electrode
power supply line 410, and is interposed between the
second electrode layer 400 and the electrode power sup-
ply line 410 (typically not yet formed when the pixel def-
inition layer 220 is formed). An opening 430 may be
formed on at least a portion of the driving power supply
line 300 simultaneously with a pixel region of the display
area 200.

[0052] The second electrode layer 400 contacts the
power supply line 410 at the opening 430 in a direct con-
tact manner, such as a plane-contact manner. That is, a
contact between the second electrode layer 400 and the
electrode power supply line 410 may occur over the driv-
ing power supply line 300.

[0053] In the above-described embodiments, in order
to avoid interference between overlapping components,
an insulating layer such as the protective layer 180 may
be interposed between each of the electrode power sup-
ply line 410 and its underlying electrical components (for
example, the vertical and horizontal drivers 500 and 600,
the driving power supply line 410, and various other wir-
ings).

[0054] The electrode power supply line may be formed
on at least a portion of the outer periphery of the display
area 200. The precise formation does not have to imitate
what is shown in the figures.

[0055] If an electrode power supply is provided only at
a side of the second electrode layer, a different voltage
drop may be generated depending on the position of the
second electrode layer. This voltage drop may cause lu-
minance nonuniformity. In order to try to overcome this
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problem, the electrode power supply line and the second
electrode layer can be arranged such that they contact
symmetrically at both sides of the second electrode layer.
[0056] As shown in FIG. 4A, the electrode power sup-
ply line and the second electrode layer may preferably
be disposed to form a closed curve. Also, if the pixel
definition layer 220 extends to be interposed between
the electrode power supply line 410 and the second elec-
trode layer 400, a closed curve may be formed at the
opening 430 where the electrode power supply line 410
and the second electrode layer 400 directly contact each
other.

[0057] The electrode power supply line 410 and the
second electrode layer 400 may contact in a plane-con-
tact manner closed curve. This may reduce the voltage
drop generated when electrode power is supplied. Con-
sequently the problem of luminance nonuniformity in the
display area may be alleviated. This arrangement may
be particularly advantageous in a front emission type EL
device. This may be because a transparent electrode
made, for example, of ITO(which is weak in conductivity)
may be typically used as the second electrode layer 400.
However, the electroluminescent display device accord-
ing to the present invention is not limited to a front emis-
sion type.

[0058] In another embodiment of the present inven-
tion, a front emission type EL device may comprise a first
electrode layer 210 including one or more layers having
at least a conductive reflective film. For example, the first
electrode layer 210 may be prepared by forming a con-
ductive reflective film having Al, Ag, or an alloy thereof
entirely deposited thereon, and forming multiple layers
of metal and/or metal oxide of Ni, Ir, Pt, Au, ITO, or 1IZO
on the conductive reflective film. The structure of the first
electrode layer 210 is not limited to the types described
above and may have various types. In some cases, first
electrode layer 210 may further include metal and/or met-
al oxide layers, e.g., Ni, ITO, or 1ZO, that are formed prior
to formation of the conductive reflective film.

[0059] In this case, in order to ensure conductivity of
the electrode power supply line 410, the electrode power
supply line 410 may include at least a layer formed of the
same material as the conductive reflective film of the first
electrode layer 210. In other cases, the electrode power
supply line 410 may include only the layer formed of the
same material as the conductive reflective film of the first
electrode layer 210.

[0060] If the electrode power supply line 410 includes
a layer formed of the same material as the conductive
reflective film of the first electrode layer 210, the conduc-
tive reflective film may be approximately 1000 A or more
thick. This may help to make the electrode power supply
line 410 function properly by preventing an increase in
contact resistance. In view of the processing require-
ments and the overall thickness dimensions, approxi-
mately 3000A may be a preferred thickness.

[0061] In another embodiment of the present inven-
tion, in order to further increase the proportion of the dis-
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play area 200 to the panel, the driving power supply line
300 may include one or more conductive layers. At least
some of the conductive layers may be formed between
the sealing portion 800 and the substrate.

[0062] AsshowninFIGS.5Aand 5B, the driving power
supply line 300 may be arranged so as to overlap a seal-
ing portion 800 formed along an outer periphery of the
display area 200. As shown in FIG. 5B, the driving power
supply line 300 may be formed in the same plane as an
interlayer 160 using the same material as that of source/
drain electrode 170 of the display area 200. The config-
uration of the driving power supply line 300 is not limited
to that shown in the illustrative embodiment, and can be
modified as desired.

[0063] The driving power supply line 300 may include
one or more layers formed of the same material as a
semiconductor active layer 130, a gate electrode 150, or
source/drain electrodes 170. When the driving power
supply line 300 is formed of the same material as the
source/drain electrodes 170, the driving power supply
line 300 may be coated with a protective layer 180 so
that the sealing member 810 and electric lines do not
directly contact each other. This may help to prevent line
damage due to contact with a sealing member 810.
[0064] As shown in FIG. 5A, the electrode power sup-
ply line 410 may overlap a driver circuit portion or the
driving power supply line 300 that may overlap the sealing
portion 800. This arrangement may further increase the
ratio of display area to total panel size.

[0065] The above-described embodiments are provid-
ed only for illustrating the present invention and the
present invention is not limited thereto. For example, the
lay-out of the driving power supply line, the electrode
power supply line, and the driver circuit portion can be
changed or modified in various manners. While the em-
bodiments have been shown and described with respect
to organic electroluminescence display devices, the
present invention can also be applied to other electrolu-
minescent display devices.

Claims
1. An electroluminescent display device, comprising:

a display area (200) formed on one surface of a
substrate (110) with afirst electrode layer (210),
a second electrode layer (400) above the first
electrode layer (210), and an electrolumines-
cent emission layer (230) between the first elec-
trode layer (210) and the second electrode layer
(400);

an electrode power supply line (410) adapted to
supply electrode power to the display area (200),
including a layer arranged along at least a por-
tion of an outer periphery of the display area,
and in direct contact with the second electrode
layer (400); and



10.

11 EP 1 575 090 B1

an electrical component arranged directly under
the electrode power supply line (410), compris-
ing a conductive layer;

characterized in that,

a pixel definition layer (220) of the display area
(200) comprises an extension interposed be-
tween the second electrode layer (400) and the
electrode power supply line (410), and the sec-
ond electrode layer (400) and the electrode pow-
er supply line (410) directly contact each other
through an opening (430) in the pixel definition
layer (220) over the electrode power supply line
(410).

The electroluminescent display device of claim 1,
wherein the electrode power supply line (410) com-
prises a same material as the first electrode layer
(210).

The electroluminescent display device of claim 1,
wherein the electrode power supply line (410) com-
prises a closed curve along an outer periphery of the
display area (200).

The electroluminescent display device of claim 1,
wherein the opening (430) comprises a closed curve
along an outer periphery of the display area (200).

The electroluminescent display device of claim 1,
wherein the second electrode layer (400) and the
electrode power supply line (410) are in plane con-
tact.

The electroluminescent display device of claim 1,
wherein the electrical component includes a driver
circuit portion for applying an electric signal to the
display area (200).

The electroluminescent display device of claim 1,
wherein the electrical component includes a driving
power supply line (300) for supplying driving power
to the display area (200).

The electroluminescent display device of claim 1,
wherein the substrate (110) is adapted to transmit
light generated from the emission layer (230).

The electroluminescent display device of claim 1,
further comprising a sealing substrate (900) for es-
tablishing a seal together with the substrate (110),
wherein the sealing substrate (900) is adapted to
transmit light generated from the emission layer
(230).

The electroluminescent display device of claim 1,
wherein the first electrode layer (210) comprises a
conductive reflective film.
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The electroluminescent display device of claim 10,
wherein the conductive reflective film comprises a
metal layer.

The electroluminescent display device of claim 10,
wherein the conductive reflective film is 100 nm
(1000 A) or more thick.

An electroluminescent display device of claim 1 fur-
ther comprising:

a sealing portion (800) for sealing at least the
display area (200) by a sealing member (810);
and

a driving power supply line (300) that supplies
driving power to the display area (200) and that
is disposed between the sealing portion (800)
and the substrate (110).

The electroluminescent display device of claim 13,
wherein the electrode power supply line (410) com-
prises the same material as the first electrode layer
(210).

The electroluminescent display device of claim 13,
wherein the electrode power supply line (410) com-
prises a closed curve along an outer periphery of the
display area (200).

The electroluminescent display device of claim 13,
wherein the opening (430) comprises a closed curve
along an outer periphery of the display area (200).

The electroluminescent display device of claim 13,
wherein the second electrode layer (400) and the
electrode power supply line (410) are in plane con-
tact state.

The electroluminescent display device of claim 13,
wherein the electrical component includes a driver
circuit portion for applying an electric signal to the
display area (200).

The electroluminescent display device of claim 13,
wherein the substrate (110) is adapted to transmit
light generated from the emission layer (230).

The electroluminescent display device of claim 13,
further comprising a sealing substrate (900) for es-
tablishing a seal together with the substrate (110),
wherein the sealing substrate (900) is adapted to
transmit light generated from the emission layer
(230).

The electroluminescent display device of claim 13,
wherein the first electrode layer (210) comprises a
conductive reflective film.
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22. The electroluminescent display device of claim 21,
wherein the conductive reflective film is a metal layer.

23. The electroluminescent display device of claim 21,
wherein the conductive reflective film is 100 nm
(1000 A) or more thick.

Patentanspriiche
1. Elektrolumineszenz-Anzeigevorrichtung mit:

einem auf einer Oberflache eines Substrats
(110) ausgebildeten Anzeigebereich (200) mit
einer ersten Elektrodenschicht (210), einer
zweiten Elektrodenschicht (400) tiber der ersten
Elektrodenschicht (210) und einer Elektrolumi-
neszenz-Emissionsschicht (230) zwischen der
ersten Elektrodenschicht (210) und der zweiten
Elektrodenschicht (400);

einer Elektrodenstromversorgungsleitung
(410), die eingerichtet ist, dem Anzeigebereich
(200) Elektrodenstrom zuzufiihren, die eine
Schicht umfasst, die langs mindestens eines
Abschnitts eines Aulenumfangs des Anzeige-
bereichs und in direktem Kontakt mit der zweiten
Elektrodenschicht (400) angeordnet ist; und
einer direkt unter der Elektrodenstromversor-
gungsleitung (410) angeordneten elektrischen
Komponente die eine leitfahige Schicht auf-
weist;

dadurch gekennzeichnet, dass,

eine Pixeldefinitionsschicht (220) des Anzeige-
bereichs (200) eine Erweiterung aufweist, die
zwischen der zweiten Elektrodenschicht (400)
und der Elektrodenstromversorgungsleitung
(410) angeordnet ist, und sich die zweite Elek-
trodenschicht (400) und die Elektrodenstrom-
versorgungsleitung (410) durch eine Offnung
(430) in der Pixeldefinitionsschicht (220) tUber
der Elektrodenstromversorgungsleitung (410)
einander direkt beriihren.

2. Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die Elektrodenstromversorgungslei-
tung (410) dasselbe Material wie die erste Elektro-
denschicht (210) aufweist.

3. Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die Elektrodenstromversorgungslei-
tung (410) eine geschlossene Kurve langs eines Au-
Renumfangs des Anzeigebereichs (200) aufweist.

4. Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die Offnung (430) eine geschlosse-
ne Kurve langs eines Aulenumfangs des Anzeige-
bereichs (200) aufweist.
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Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei sich die zweite Elektrodenschicht
(400) und die Elektrodenstromversorgungsleitung
(410) in ebenem Kontakt befinden.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die elektrische Komponente einen
Ansteuerschaltungsabschnitt zum Anlegen eines
elektrischen Signals an den Anzeigebereich (200)
aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die elektrische Komponente eine
Ansteuerstromversorgungsleitung (300) zur Liefe-
rung von Ansteuerstrom an den Anzeigebereich
(200) aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei das Substrat (110) eingerichtet ist,
von der Emissionsschicht (230) erzeugtes Licht
durchzulassen.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, das ferner ein Abdichtungssubstrat (900)
aufweist, um zusammen mit dem Substrat (110) eine
Dichtung herzustellen, wobei das Abdichtungssub-
strat (900) eingerichtet ist, von der Emissionsschicht
(230) erzeugtes Licht durchzulassen.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, wobei die erste Elektrodenschicht (210)
einen leitfahigen reflektierenden Film aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 10, wobei der leitfahige reflektierende Film
eine Metallschicht aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 10, wobei der leitfahige reflektierende Film
100 nm (1000 A) oder mehr dick ist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 1, die ferner aufweist:

einen Abdichtungsabschnitt (800) zur Abdich-
tung mindestens des Anzeigebereichs (200)
durch ein Dichtungselement (810); und

eine Ansteuerstromversorgungsleitung (300),
die dem Anzeigebereich (200) Ansteuerstrom
zufihrt und die zwischen dem Abdichtungsab-
schnitt (800) und dem Substrat (110) angeord-
net ist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei die Elektrodenstromversorgungs-
leitung (410) dasselbe Material wie die erste Elek-
trodenschicht (210) aufweist.
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Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei die Elektrodenstromversorgungs-
leitung (410) eine geschlossene Kurve langs eines
AuBenumfangs des Anzeigebereichs (200) auf-
weist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei die Offnung (430) eine geschlos-
sene Kurve langs eines Auflenumfangs des Anzei-
gebereichs (200) aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei sich die zweite Elektrodenschicht
(400) und die Elektrodenstromversorgungsleitung
(410) in einem ebenen Kontaktzustand befinden.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei die elektrische Komponente einen
Ansteuerschaltungsabschnitt zum Anlegen eines
elektrischen Signals an den Anzeigebereich (200)
aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei das Substrat (110) eingerichtet ist,
von der Emissionsschicht (230) erzeugtes Licht
durchzulassen.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, die ferner eine Abdichtungssubstrat (900)
aufweist, um zusammen mit dem Substrat (110) eine
Dichtung herzustellen, wobei die Abdichtungssub-
strat (900) eingerichtet ist, von der Emissionsschicht
(230) erzeugtes Licht durchzulassen.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 13, wobei die erste Elektrodenschicht (210)
einen leitfahigen reflektierenden Film aufweist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 21, wobei der leitfahige reflektierende Film
eine Metallschicht ist.

Elektrolumineszenz-Anzeigevorrichtung nach An-
spruch 21, wobei der leitfahige reflektierende Film
100 nm (1000 A) oder mehr dick ist.

Revendications

1.

Dispositif électroluminescent,

comprenant :

d’affichage

une zone d’affichage (200) formée sur une sur-
face d’un substrat (110) avec une premiére cou-
che d’électrode (210), une deuxiéme couche
d’électrode (400) au-dessus de la premiére cou-
che d’électrode (210), et une couche d’émission
électroluminescente (230) entre la premiere
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couche d’électrode (210) et la deuxiéme couche
d’électrode (400) ;

une ligne d’alimentation d’électrode (410) adap-
tée de fagon a délivrer une alimentation d’élec-
trode a la zone d’affichage (200), comprenant
une couche disposée le long d’au moins une
partie d’'une périphérie extérieure de la zone
d’affichage, et en contact direct avec la deuxie-
me couche d’électrode (400) ; et

un composant électrique disposé directement
sous la ligne d’alimentation d’électrode (410),
comprenant une couche conductrice ;
caractérisé en ce que :

une couche de définition de pixels (220) de
la zone d’affichage (200) comprend une ex-
tension interposée entre la deuxiéme cou-
che d’électrode (400) et la ligne d’alimenta-
tion d’électrode (410), et en ce que la
deuxiéme couche d’électrode (400) et la li-
gne d’alimentation d’électrode (410) vien-
nent directement en contact I'une avec
l'autre a travers une ouverture (430) dans
la couche de définition de pixels (220) sur
la ligne d’alimentation d’électrode (410).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel la ligne d’alimentation
d’électrode (410) comprend un matériau identique a
celui de la premiéere couche d’électrode (210).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel la ligne d’alimentation
d’électrode (410) comprend une courbe fermée le
long d’'une périphérie extérieure de la zone d'afficha-
ge (200).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel I'ouverture (430) com-
prend une courbe fermée le long d’'une périphérie
extérieure de la zone d’affichage (200).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel la deuxiéme couche
d’électrode (400) et la ligne d’alimentation d’électro-
de (410) sont en contact plan.

Dispositif d'affichage électroluminescent selon la re-
vendication 1, dans lequel le composant électrique
comprend une partie de circuit de dispositif d’attaque
pour appliquer un signal électrique a la zone d’affi-
chage (200).

Dispositif d'affichage électroluminescent selon la re-
vendication 1, dans lequel le composant électrique
comprend une ligne d’alimentation d’attaque (300)
pour délivrer une alimentation d’attaque a la zone
d’affichage (200) .
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Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel le substrat (110) est adap-
té de fagon a transmettre une lumiére générée a par-
tir de la couche d’émission (230).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, comprenant de plus un substrat de
scellement étanche (900) pour établir un scellement
étanche avec le substrat (110), le substrat de scel-
lement étanche (900) étant adapté de fagon a trans-
mettre une lumiére générée a partir de la couche
d’émission (230).

Dispositif d’affichage électroluminescent selon la re-
vendication 1, dans lequel la premiere couche
d’électrode (210) comprend un film réfléchissant
conducteur.

Dispositif d’affichage électroluminescent selon la re-
vendication 10, dans lequel le film réfléchissant con-
ducteur comprend une couche métallique.

Dispositif d’affichage électroluminescent selon la re-
vendication 10, dans lequel le film réfléchissant con-
ducteur a une épaisseur de 100 nm (1000 A) ou plus.

Dispositif d’affichage électroluminescent selon la re-
vendication 1, comprenant de plus :

une partie de scellement étanche (800) pour
sceller étanchement au moins la zone d’afficha-
ge (200) a l'aide d’'un élément de scellement
étanche (810) ; et

une ligne d’alimentation d’attaque (300) qui dé-
livre une alimentation d’attaque a la zone d’affi-
chage (200) et qui est disposée entre la partie
de scellement étanche (800) et le substrat (110).

Dispositif d’affichage électroluminescent selon la re-
vendication 13, dans lequel la ligne d’alimentation
d’électrode (410) comprend le méme matériau que
la premiére couche d’électrode (210).

Dispositif d’affichage électroluminescent selon la re-
vendication 13, dans lequel la ligne d’alimentation
d’électrode (410) comprend une courbe fermée le
long d’'une périphérie extérieure de la zone d’afficha-
ge (200).

Dispositif d’affichage électroluminescent selonlare-
vendication 13, dans lequel I'ouverture (430) com-
prend une courbe fermée le long d’'une périphérie
extérieure de la zone d’affichage (200).

Dispositif d’affichage électroluminescent selonla re-
vendication 13, dans lequel la deuxieme couche
d’électrode (400) et la ligne d’alimentation d’électro-
de (410) sont dans un état de contact plan.
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Dispositif d’affichage électroluminescent selon la re-
vendication 13, dans lequel le composant électrique
comprend une partie de circuit de dispositif d’attaque
destiné a appliquer un signal électrique a la zone
d’affichage (200).

Dispositif d’affichage électroluminescent selon la re-
vendication 13, dans lequel le substrat (110) est
adapté de fagon a transmettre une lumiére générée
a partir de la couche d’émission (230).

Dispositif d’affichage électroluminescent selon la re-
vendication 13, comprenant de plus un substrat de
scellement étanche (900) destiné a établir un scel-
lement étanche avec le substrat (110), le substrat
de scellement étanche (900) étant adapté de fagon
atransmettre une lumiére générée a partir de la cou-
che d’émission (230).

Dispositif d’affichage électroluminescent selon la re-
vendication 13, dans lequel la premiere couche
d’électrode (210) comprend un film réfléchissant
conducteur.

Dispositif d’affichage électroluminescent selon la re-
vendication 21, dans lequel le film réfléchissant con-
ducteur est une couche métallique.

Dispositif d’affichage électroluminescent selon la re-
vendication 21, dans lequel le film réfléchissant con-
ducteur a une épaisseur de 100 nm (1000 A) ou plus.
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FIG. 2A
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