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FIG. 1A (PRIOR ART)
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FIG. 2A

410 430 *%0 500 3?0 310 200 81{0 800

\ L |
YUY Y YUY

I"'J ]
Fimm %
II ol
A e
L il
!

P o e e . e e o e o e = A e
X

rl
ha
= i
[ (]
. I8
ni
[ "y
[~ Ll

—~600

A
\
I

]
]
(e }
Illl
1
N
[ ]
W
l"'
[}
NN -
AN
N\
SN 1
|ll
"
|l|
Ill
"
"
|'|
"
i
|I|l
o
Yih
1.1
[N}
"
"Wt
6t
'
"t
U}
W
1l
1]
W
i
|I|I
i
Il.l
llll
N}
i
i
’Il
II.
i
|l|
1,
AN | sl
\\ |I'I
AN 1
N L .
LI B I gt £ B 2 S0 % s e e 2 G S B SR A SV S B B P B I S Sex e e e e e e e e o et 0 ]
UPSLIILIPSL N | N T I e D el Bl T ok T T S B I et B B I B I B O R e B B B R R R B N R B |
E\\Kﬂl:lfl NIRRT

M g[ o L —~g10 +-110
Uil Ui\
7530 | 320 8205\ 700




Patent Application Publication Sep. 15, 2005 Sheet 3 of 8

2B

FIG.

211
/

[

430

810
{

210
/

US 2005/0200270 A1
o OO0 O o000
) =
T INT
RN\ E '
“::;‘1?4 \§\<i
2 NN
AN N NI
7N N N
N N A 53
TN W ~
o MR J =
\.2:5. T ~
NN | 2
1 -
AN
- N2 R I |1 I I A A
/ \
4
4
g
g
g
4
4
5
Q
NP - |
I I "6, ]
A
A
o N
T W o
A o
23 ‘0
N N
S
A J
| KNS Nl e -
4
4
4
~ ,'\8
m
N\
S —]
Y[ | ]
oo}
\\\ Iy




Patent Application Publication Sep. 15, 2005 Sheet 4 of 8 US 2005/0200270 A1

FIG. 3
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FIG. 4A
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ELECTROLUMINESCENCE DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] This application claims the priority of Korean
Patent Application No. 2004-15736, filed Mar. 9, 2004,
which is incorporated herein in its entirety by reference.

[0002]

[0003] The present invention relates to a flat panel display.
More particularly, it relates to an electroluminescence dis-
play device that can increase the proportion of display area
to substrate area and can reduce nonuniformity in luminance
throughout the display area by reducing voltage drop that
can occur when supplying voltage to electrodes.

[0004] 2. Description of the Related Art

[0005] Indisplaying an image, a variety of display devices
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 emis-
sive-type display device that does not require a separate
emission device such as a backlight) has become popular
because it enables highly is efficient operation with low
power consumption and is capable of blue emission.

[0006] The electroluminescence display device utilizes 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 returns to the ground state is emitted
as light.

[0007] In an electroluminescence display device, an
organic electroluminescent portion includes several layers
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 exci-
tons and generate light.

1. Field of the Invention

[0008] 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 transport
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 between the cathode
and the ETL.

[0009] There are passive matrix-type (PM) and active
matrix-type (AM) organic electroluminescence display. The
passive-matrix type EL device may be simply constructed
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 selected from a plurality
of rows. Data signals can be applied to each pixel from a
column driver. The active matrix type EL device controls
signals input to each pixel using 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.
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[0010] In an organic/inorganic electroluminescent display
device, particularly, in an active matrix type organic/inor-
ganic electroluminescent device, a problem is presented 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.

[0011] FIG. 1A is a plan view of a general active matrix
type electroluminescence display device. FIG. 1B is a
cross-sectional view taken along the line I-I shown in FIG.
1A.

[0012] The active matrix type electroluminescence display
device shown in FIGS. 1A and 1B includes a predetermined
display area 20 having an organic electroluminescent 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.

[0013] The organic electroluminescent device including
thin film transistors has a plurality of pixels arranged in the
display area 20 and a cathode electrode 40 disposed 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 thereon. The driving lines 31 are con-
nected to the terminal region 70 through a driving power
wiring portion 30 outside 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,
respectively.

[0014] Inthe aforementioned active matrix type electrolu-
minescence display device, the metal cap 90 as a sealing
member seals the entire region excluding the terminal region
70, including the wiring portions 31 and 61 and the circuit
portions 50 and 60 as well as the display area 20. As a result,
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 (ie. non-
emissive region).

[0015] The above-noted problems are described in Korean
Patent Publication No. 2001-83213. Here, a protective elec-
trode 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.

[0016] To overcome such a lay-out problem, the electrolu-
minescence display device shown in FIGS. 1A and 1B is
constructed such that a width of the wiring portion 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 deterioration of lumi-
nance.

[0017] Japanese Patent Publication No. 2003-316284 dis-
closes 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
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having pixel electrodes arranged thereon to then be sealed.
A gap between the substrates provided for injection of the
liquid crystals may cause a step difference between the
common electrodes and power supply 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 considerable voltage drop, leading to dete-
rioration of luminance in the display area.

SUMMARY OF THE INVENTION

[0018] The present invention provides an electrolumines-
cent display device that has an increased ratio of display area
to substrate area and can reduce nonuniformity or deterio-
ration in luminance throughout the display area due to
voltage drop.

[0019] 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 electrolumi-
nescent portion having an emission layer between the first
and second electrode layers. It can also include an electrode
power supply line that supplies electrode power to the
display area with one or more layers arranged along at least
a portion of an outer periphery of the display area, and with
at least a portion contacting the second electrode layer
directly. It can further include an electrical component that
has one or more conductive layer arranged under the elec-
trode power supply line.

[0020] A pixel definition layer of the display area may
extend to be interposed between the second electrode layer
and the electrode power supply line. The second electrode
layer and the electrode power supply line may directly
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.

[0021] The second electrode layer and the electrode power
supply line may be in plane-contact. The electrical compo-
nent may include a driver circuit portion for applying 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 generated from
the emission layer may be emitted through the substrate.

[0022] Alternatively, the light generated from the emission
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 include one or more
layers containing a conductive reflective 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 reflec-
tive film may have a thickness of approximately 1000 A or
greater.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1A is a schematic plan view of a conventional
electroluminescence display device.

[0024] FIG. 1B is a schematic cross-sectional view taken
along line I-I shown in FIG. 1A.
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[0025] FIG. 2A is a schematic plan view of an electrolu-
minescence display device according to an embodiment of
the present invention.

[0026] FIG. 2B is a schematic cross-sectional view taken
along line II-II shown in FIG. 2A.

[0027] FIG. 3 is a schematic plan view of an electrolu-
minescence display device according to another embodi-
ment of the present invention.

[0028] FIG. 4A is a schematic plan view of an electrolu-
minescence display device according to another embodi-
ment of the present invention.

[0029] FIG. 4B is a schematic cross-sectional view taken
along line IV-IV shown in FIG. 4A.

[0030] FIG. 5A is a schematic plan view of an electrolu-
minescence display device according to still another
embodiment of the present invention.

[0031] FIG. 5B is a schematic cross-sectional view taken
along the line V-V shown in FIG. 5A.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] The present invention will now be described in
more detail with reference to the drawings showing
examples of specified preferred embodiments. “Alayer” 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.

[0033] As shown in FIG. 2A, on one plane of a substrate
110 the following are provided: a display area 200 where a
light-emitting device (such as an electroluminescence dis-
play 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 shown in FIG.
2B)), and a terminal region 700 having various terminals.
The sealing substrate 900 may be replaced by a sealing thin
film layer.

[0034] 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 semiconductor active layer
130 may be an amorphous silicon layer or a polycrystalline
silicon layer. Although not shown in detail, the semiconduc-
tor active layer 130 includes source and drain regions doped
with N+ type or P+ type dopants, and a channel region. The
semiconductor active layer 130 may include, but is not
limited to an organic semiconductor.

[0035] A gate electrode 150 may be formed at a location
corresponding to the channel region on one plane of the
semiconductor active layer 130. The channel region may be
electrically connected or disconnected according to signal
applied to the gate electrode 150, by which source and drain
regions are connected to each other.

[0036] The gate electrode 150 may preferably be formed
of MoW, Al/Cu, or the like, in view of adhesion to adjacent
layers, planarity of the surface on which the gate electrode
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150 is stacked, processability, and so on. In order to ensure
insulating properties of the semiconductor 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 deposition (PECVD).

[0037] 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 interlayer
160. The source/drain electrodes 170 may be electrically
connected to a source region and a drain region in the
semiconductor active layer via contact holes formed in the
interlayer 160 and the gate insulating layer 140, respectively.

[0038] A protective layer 180 (for example, a passivation
layer or a planarization layer) that may serve as an insulating
layer may be formed on the source/drain electrodes 170 and
may protects or planarize underlying TFTs. The protective
layer 180 of the illustrative embodiment of the present
invention may be made of various materials. For example,
the protective layer 180 may be formed of either an inor-
ganic material or an organic material. Also, the protective
layer 180 may have a single, or multi-layer (two or more
layers) structure having a lower SiNx layer and an upper
organic material layer made of benzocyclobutene (BCB) or
acryl.

[0039] A first 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 electrode
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). If it is 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.

[0040] The organic clectroluminescent 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 organic materials,
including copper phthalocyanine (CuPc), N,N'-Di(naphtha-
lene-1-y1)-N,N'-diphenyl-benzidine (NPB), tris-8-hydrox-
yquinoline aluminum (Alq,) and the like, can be used. These
low-molecular organic layers can be formed by vacuum
deposition.

[0041] 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 material can be used as an
emission layer. Screen printing or inkjet printing may be
employed to form these layers.

[0042] A cathode electrode 400 may be entirely deposited

on one plane of the organic electroluminescent portion 230.
According to emission type, Al/Ca, ITO, or Mg—Ag may
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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 electrode 400 may further
include an alkali or alkali earth metal fluoride layer, e.g., an
LiF layer, or other various types of layers.

[0043] 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 invention 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.

[0044] 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 arca 200
and may be electrically connected to the source electrode
(170 shown in FIG. 2B) disposed under the protective layer
180.

[0045] 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 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 imple-
mented as external integrated circuits (ICs) or chip on glass
(COG). As dead space is reduced in the present invention,
and in view of cost reduction and structural simplicity, the
vertical/horizontal drivers 500 and 600 may be integrally
formed with the display area 200.

[0046] Meanwhile, an electrode power supply line 410 for
supplying electrode power to the display area 200 may be
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 electrode layer
210 of the display area 200. That is, the electrode power
supply line 410 may be formed simultaneously with the first
electrode layer 210.

[0047] Also, the electrode power supply line 410 may be
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) may
be provided at the lower portion of the electrode power
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 present
invention may be arranged over the electrical component
(e.g., the vertical driver 500). This obviates the need for
specially arranging the electrode power supply 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.

[0048] The electrode power supply line 410 and the sec-
ond electrode layer 400 may be electrically connected to
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each other by various methods. In order to prevent voltage
drop due to contact resistance between the electrode power
supply line 410 and the second electrode layer 400, the
electrode power supply line 410 and the second electrode
layer 400 may be 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 occupy substantially the
width of the electrode power supply line 410.

[0049] As shown in FIG. 2B, a pixel definition layer 220
that defines a pixel region of a is display area 200 may
extend 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 may be 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 may directly contact
each other, preferably in a plane-contact manner, at the
opening 430.

[0050] 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 overlap
the vertical driver 500 when viewed in a direction from the
sealing substrate 900 to the substrate 110.

[0051] As shown in 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.

[0052] As shown in FIGS. 4A and 4B, the driving power
supply line 300 may be selected as an electrical component
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 vertical driver
500 and the sealing portion 800, and the electrode power
supply line 410 may be formed above at least a portion of the
driving power supply line 300 simultancously with the first
electrode layer 210 of the display area 200.

[0053] 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 may be interposed between the second
electrode layer 400 and the electrode power supply line 410
(typically not yet formed when the pixel definition layer 220
is formed). An opening 430 may be formed on at least a
portion of the driving power supply line 300 simultancously
with a pixel region of the display area 200.

[0054] The second electrode layer 400 can contact the
power supply line 410 at the opening 430 in a direct contact
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 driving power
supply line 300.

[0055] In the above-described embodiments, in order to
avoid interference between overlapping components, an
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insulating layer such as the protective layer 180 may be
interposed between each of the electrode power supply 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 wirings).

[0056] 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.

[0057] 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 luminance
nonuniformity. In order to try to overcome this 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.

[0058] As shown in FIG. 4A, the electrode power supply
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 electrode 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.

[0059] The electrode power supply line 410 and the sec-
ond electrode layer 400 may contact in a plane-contact
manner closed curve. This may reduce the voltage drop
generated when electrode power is supplied. Consequently
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 electrolumi-
nescent display device according to the present invention is
not limited to a front emission type.

[0060] In another embodiment of the present invention, 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 conductive reflec-
tive 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 IZO 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 metal oxide layers, e.g., Ni,
ITO, or IZO, that are formed prior to formation of the
conductive reflective film.

[0061] 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 elec-
trode 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 elec-
trode layer 210.

[0062] If the electrode power supply line 410 includes a
layer formed of the same material as the conductive reflec-
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tive film of the first electrode layer 210, the conductive
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 requirements and the
overall thickness dimensions, approximately 3000 A may be
a preferred thickness.

[0063] In another embodiment of the present invention, in
order to further increase the proportion of the display 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 por-
tion 800 and the substrate.

[0064] As shown in FIGS. 5A and 5B, the driving power
supply line 300 may be arranged so as to overlap a sealing
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 configuration of the driving
power supply line 300 is not limited to that shown in the
illustrative embodiment, and can be modified as desired.

[0065] The driving power supply line 300 may include one
or more layers formed of the same material as a semicon-
ductor 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.

[0066] As shown in FIG. 5A, the electrode power supply
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.

[0067] The above-described embodiments are provided
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 remaining with the
scope of the present invention. While the embodiments have
been shown and described with respect to organic electrolu-
minescence display devices, the present invention can also
be applied to other electroluminescent display devices with-
out departing from the scope of the invention.

[0068] Although the present invention has been particu-
larly shown and described with reference to preferred
embodiments thereof, various changes in form and details
may be made therein without departing from the scope of the
present invention as defined by the following claims.

What is claimed is:
1. An electroluminescent display device, comprising:

a display area formed on one surface of a substrate with
a first electrode layer, a second electrode layer, and an
electroluminescent emission layer between the first
electrode layer and the second electrode layer;
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an electrode power supply line adapted to supply elec-
trode power to the display area, including a layer
arranged along at least a portion of an outer periphery
of the display area, and in direct contact with the
second electrode layer; and

an electrical component arranged under the electrode

power supply line, comprising a conductive layer.

2. The electroluminescent display device of claim 1,
wherein the electrode power supply line comprises a same
material as the first electrode layer.

3. The electroluminescent display device of claim 1,
wherein the conductive layer of the electrical component
comprises a same material as conductive layers in the
display area.

4. The electroluminescent display device of claim 1,
wherein the electrode power supply line comprises a closed
curve along an outer periphery of the display area.

5. The electroluminescent display device of claim 1,
wherein a pixel definition layer of the display area comprises
an extension interposed between the second electrode layer
and the electrode power supply line, and the second elec-
trode layer and the electrode power supply line directly
contact each other through an opening in the pixel definition
layer over the electrode power supply line.

6. The electroluminescent display device of claim 5,
wherein the opening comprises a closed curve along an outer
periphery of the display area.

7. The electroluminescent display device of claim 1,
wherein the second electrode layer and the electrode power
supply line are in plane contact.

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

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

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

11. The electroluminescent display device of claim 1,
wherein the sealing substrate is adapted to transmit light
generated from the emission layer.

12. The electroluminescent display device of claim 1,
wherein the first electrode layer comprises a conductive
reflective film.

13. The electroluminescent display device of claim 12,
wherein the conductive reflective film comprises a metal
layer.

14. The electroluminescent display device of claim 12,
wherein the conductive reflective film is approximately 1000
A or more thick.

15. An electroluminescent display device comprising:

a display area formed on one surface of a substrate with
a first electrode layer, a second electrode layer, and an
electroluminescent emission layer between the first
electrode layer and the second electrode layer;

a sealing portion for sealing at least the display arca by a
sealing member;

an electrode power supply line adapted to supply elec-
trode power to the display area, including a layer
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arranged along at least a portion of an outer periphery
of the display area, and in direct contact with the
second electrode layer;

a driving power supply line that supplies driving power to
the display area and that is disposed between the
sealing portion and the substrate; and

an electrical component arranged under the electrode

power supply line, comprising a conductive layer.

16. The electroluminescent display device of claim 15,
wherein the electrode power supply line comprises the same
material as the first electrode layer.

17. The electroluminescent display device of claim 15,
wherein the conductive layer of the electrical component
comprises the same material as conductive layers in the
display arca.

18. The electroluminescent display device of claim 15,
wherein the electrode power supply line comprises a closed
curve along an outer periphery of the display area.

19. The electroluminescent display device of claim 15,
wherein a pixel definition layer of the display area comprises
an extension interposed between the second electrode layer
and the electrode power supply line, and the second elec-
trode layer and the electrode power supply line directly
contact each other through an opening in the pixel definition
layer over the electrode power supply line.
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20. The electroluminescent display device of claim 19,
wherein the opening comprises a closed curve along an outer
periphery of the display area.

21. The electroluminescent display device of claim 15,
wherein the second electrode layer and the electrode power
supply line are in plane contact state.

22. The electroluminescent display device of claim 15,
wherein the electrical component includes a driver circuit
portion for applying an electric signal to the display area.

23. The electroluminescent display device of claim 15,
wherein the substrate is adapted to transmit light generated
from the emission layer.

24. The electroluminescent display device of claim 15,
wherein the sealing substrate is adapted to transmit light
generated from the emission layer.

25. The electroluminescent display device of claim 24,
wherein the first electrode layer comprises a conductive
reflective film.

26. The electroluminescent display device of claim 25,
wherein the conductive reflective film is a metal layer.

27. The electroluminescent display device of claim 25,
wherein the conductive reflective film is approximately 1000
A or more thick.
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