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ORGANIC ELECTRO LUMINESCENCE DISPLAY

[0001] This application claims the benefit of Korean
Patent Application No. 2004-00434, filed on Jan. 5, 2004,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic electro
luminescence display and, more particularly, to an organic
electro luminescence display in which a cathode power line
is connected with a cathode electrode by a plurality of
contact holes.

[0004] 2. Description of the Related Art

[0005] Typically, organic electro luminescence displays
are self-emissive displays that are classified, according to the
direction of light emitted from their organic emission layer,
as either bottom-emitting types, top-emitting types, or dual-
emitting types. The top-emitting type emits light in a direc-
tion away from the substrate on which the pixels are
arranged, while the bottom-emitting type emits light toward
the substrate on which the pixels are arranged. Top-emitting
types have a higher aperture ratio than bottom-emitting
types.

[0006] In the top-emitting type, because the light is emit-
ted from the organic emission layer away from the substrate
on which the pixels are arranged, one of the electrodes
between which the organic emission layer is interposed
should be transparent so that light may be transmitted
through it. Typically, the transparent electrode is made of
transparent conductive material such as Indium Tin Oxide
(ITO). Transparent conductive material has a high resistance
value, however, which causes a voltage (IR) drop, thereby
creating an inconsistent brightness on the display.

[0007] To solve this problem, a technology has been
proposed that uses a metallic material as a cathode power
line for supplying a cathode voltage to a transparent cathode
electrode, which is one of the two electrodes formed on the
upper and lower portions of the organic emission layer.

[0008] FIG. 1 shows a plan view of a conventional
organic electro luminescence display with a cathode power
line.

[0009] Referring to FIG. 1, a conventional organic electro
luminescence display 100 comprises a pixel portion 110 on
which a plurality of pixels are arranged, an upper power line
120 on the top, right and left sides of the pixel portion 110
to supply the power supply voltage VDD, a lower power line
130 on the bottom side of the pixel portion 110 to supply the
power supply voltage VDD, a scan driver 140 that supplies
a scan signal sequentially to pixels of the pixel portion 110,
a data driver 150 that supplies a data signal to pixels of the
pixel portion 110, and a cathode electrode 160, which is
formed to cover all of the pixel portion 110.

[0010] The conventional organic electro luminescence
display 100 further comprises an external terminal 171,
which is used to apply an external voltage to the cathode
power line 170. As shown in FIGS. 1 and 2, the cathode
power line 170 is connected with the cathode electrode 160
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by contact hole 180, thereby connecting the cathode elec-
trode 160 to the external voltage supplied at the external
terminal 171.

[0011] With this configuration, the conventional organic
electro luminescence operates as follows.

[0012] The scan driver 140 signal and the data driver 150
signal are transmitted to the pixels in the pixel portion 110.
A predetermined level of power supply voltage VDD is
supplied from the upper and lower power lines 120, 130 to
the pixels in the pixel portion 110, and the cathode voltage
is supplied from the cathode power line 170 to the cathode
electrode 160 via the contact hole 180. Switching and
driving transistors (not shown) provided in each of the pixels
arranged in the pixel portion 110 then operate, so that light
is emitted from the organic emission layer and transmitted
through the cathode electrode 160.

[0013] During this operation, the electric current flowing
through the cathode power line 170 is concentrated on the
edge of the contact hole 180, so that current density is
highest at the edge of the contact hole 180. Equipotential
lines within the contact hole 180, as shown in FIG. 2, show
that the current mobility decreases from the edge to the
center of the contact hole 180, and the current is lowest at
the center of the contact hole 180.

[0014] Hence, the larger the contact hole 180 is, the more
its circumference is lengthened, thereby concentrating the
current density on its edge. This results in a decrease of
current mobility from the edge to the center of the contact
hole 180, which in turn results in a voltage (IR) drop and
decreases brightness in the display.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to an
organic electro luminescence display that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0016] The present invention provides an organic electro
luminescence display in which current mobility is increased
by connecting a cathode power line to a cathode electrode
via a plurality of contact holes.

[0017] The present invention also provides an organic
electro luminescence display that can prevent a voltage (IR)
drop in a cathode power by utilizing auxiliary cathode power
lines to supply the external terminal voltage to the cathode
power line. The present invention provides an organic
electro luminescence display comprising a pixel portion on
which a plurality of pixels are arranged with a first electrode,
a second electrode, and an organic thin film layer interposed
between the first and second electrodes; a first power line
supplying a first level voltage to the pixels of the pixel
portion; a second power line having at least a region
overlapped with the second electrode to supply a second
level voltage to the second electrode, an insulating layer
having a plurality of contact holes in the overlapped region
between the second power line and the second electrode; and
the sum of circumferences of each contact hole is greater
than the circumference of the overlapped region.

[0018] The organic electro luminescence display may
comprise an insulating layer having a plurality of contact
holes in the overlapped region between the second power
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line and the second electrode, wherein the second power line
is arranged in at least one side of the pixel portion, and
wherein the second power line includes a plurality of
auxiliary power lines for supplying the voltage to the second
electrode.

[0019] The organic electro luminescence display may well
comprise an insulating layer having a plurality of contact
holes in the overlapped region between the second power
line and the second electrode, wherein the plurality of
contact holes, arranged in rows and columns, allow the
second electrode to be connected with the second power
line, and wherein the insulating layer includes at least two
contact holes in the column direction.

[0020] Tt is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion.

[0022] FIG. 1 shows a plan view of a conventional
organic electro luminescence display.

[0023] FIG. 2 shows a plan view of the cathode power line
connected with the cathode electrode by a contact hole in the

conventional organic electro luminescence display of FIG.
1.

[0024] FIG. 3 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a first exemplary embodiment of the present invention.

[0025] FIG. 4 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a second exemplary embodiment of the present invention.

[0026] FIG. 5 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a third exemplary embodiment of the present invention.

[0027] FIG. 6 shows a plan view of a cathode power line
in an organic electro luminescence display according to a
fourth exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0028] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0029] FIG. 3 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a first exemplary embodiment of the present invention.
Since the first exemplary embodiment of the present inven-
tion is the same as the organic electro luminescence display
illustrated in FIG. 1 except for the structure of the cathode
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power line and the contact holes, only the cathode power
line and the contact holes are illustrated in FIG. 3.

[0030] An organic electro luminescence display according
to the first exemplary embodiment of the present invention
comprises a pixel portion on which a plurality of pixels are
arranged; an upper power line on the top, right and left sides
of the pixel portion to supply the power supply voltage
VDD; a lower power line on the bottom side of the pixel
portion to supply the power supply voltage VDD; a scan
driver that supplies a scan signal sequentially to the pixels of
the pixel portion; a data driver that supplies a data signal to
the pixels of the pixel portion; a cathode electrode that is
formed to cover all of the pixel portion; and a cathode power
line that is overlapped with the cathode electrode and
supplies a cathode voltage from an external terminal to the
cathode electrode.

[0031] Referring to FIG. 3, the cathode power line 270 is
electrically connected with the cathode electrode by a plu-
rality of contact holes 280, which are formed in an inter-
posed insulating layer (not shown).

[0032] The contact holes 280 are arranged in a matrix
comprised of rows and columns in the region where the
cathode power line 270 is overlapped with the cathode
electrode, so that each row and each column has the same
number of contact holes. Further, all contact holes 280 are
congruent, and they are arranged to have the same distance
between each other in the row and column direction,
although the distance between adjacent holes in the row
direction need not be the same as the distance between
adjacent holes in the column direction. According to the first
exemplary embodiment of the present invention as shown in
FIG. 3, the contact hole 280 has a square shape, but the
contact hole 280 may have any other shape including
rectangular, circular, elliptical, and polygonal.

[0033] As compared with the circumference of a single
contact hole like the conventional contact hole 180 of FIG.
1, the total circumference of the plurality of contact holes
280 according to the first exemplary embodiment as shown
in FIG. 3 is as determined below.

[0034] Let the lengths of each contact hole 280 be “z” and
“t”, in the row and column directions, respectively, and the
distance between the adjacent contact holes 280 be “s” and
“w”, in the row and column directions, respectively. There-
fore, the area of each contact hole 280 1s “z xt”, and the
circumference of each contact hole 280 is “2(z+t)”. If “n” is
the total number of contact holes 280 in the region where the
cathode power line 270 is overlapped with the cathode
electrode, then the total area of all contact holes 280 is
“n(zx1)” and the total circumference of all contact holes 280

is “2n(z+t)”.

[0035] On the other hand, if a single, maximized contact
hole is formed in the region where the cathode power line is
overlapped the cathode electrode, the lengths of the maxi-
mized contact hole would be “A” and “L” in the row and
column directions, respectively. Therefore, the area of the
maximized contact hole is “AxL”, and its circumference is
“AA+L)”.

[0036] Hence, in the case of this exemplary embodiment,
the voltage (IR) drop can be prevented by arranging the
plurality of contact holes to satisfy the following two
conditions:
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LxA>n(zxt) @
2n(zxt)>2(A+L) @)
[0037] In this exemplary embodiment, the distances “s”

and “w” between each adjacent contact hole 280 should be
less than or equal to either of the lengths “z” or “t” of each
contact hole 280. Alternatively, the distances “s” and “w”
between each adjacent contact hole 280 should be less than

or equal to the least of “z” and “t”.

[0038] When conditions (1) and (2) noted above are met,
the total circumference of the plurality of contact holes is
greater than the circumference of the region where the
cathode power line is overlapped with the cathode electrode,
thereby increasing the current mobility and preventing the
voltage (IR) drop.

[0039] In other words, as shown in FIG.3, along the
equipotential lines, the current density is higher near the
edge of each contact hole 280 and is lower near the center
of each contact hole 280. Therefore, the center of each
contact hole 280 is the point at which the current density is
lowest. However, as shown in this first exemplary embodi-
ment, when the plurality of contact holes are formed to have
a total circumference greater than the circumference of the
region where the cathode power line is overlapped with the
cathode electrode, there are formed a plurality of regions
having the high current density of an equivalent level along
the equipotential lines in the edge of the each contact hole
280. This increases current mobility.

[0040] Thus, according to the first exemplary embodiment
of the present invention, a plurality of contact holes 280
formed within an organic electro luminescence display can
reduce the voltage (IR) drop by increasing the current
mobility, thereby preventing a decrease in the brightness of
the display.

[0041] FIG. 4 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a second exemplary embodiment of the present invention.
Since the second exemplary embodiment of the present
invention is the same as the organic electro luminescence
display illustrated in FIG. 1 except for the structure of the
cathode power line and the contact holes, only the cathode
power line and the contact holes are illustrated in FIG. 4.

[0042] Referring to FIG. 4, the cathode power line 270 is
electrically coupled to the cathode electrode by a plurality of
contact holes 280, which are formed in an interposed insu-
lating layer (not shown).

[0043] The contact holes 280 are arranged in a matrix
comprised of rows and columns in the region where the
cathode power line 270 is overlapped with the cathode
electrode, so that each row and each column has the same
number of contact holes. Further, all contact holes 280 are
congruent, and they are arranged to have the same distance
between each other in the row and column direction,
although the distance between adjacent holes in the row and
column direction need not be the same as the distance
between adjacent holes in the column direction. According
to the second exemplary embodiment of the present inven-
tion as shown in FIG. 4, the contact hole 280 has a circular
shape, but the contact hole 280 may have any other shape
including rectangular, square, elliptical, and polygonal.

Jul. 7, 2005

[0044] As compared with the circumference of a single
contact hole like the conventional contact hole 180 of FIG.
1, the total circumference of the plurality of contact holes
280 according to the second exemplary embodiment as
shown in FIG.4 is as follows.

[0045] Let the radius of each contact hole 280 be “r”, and
the distances between the adjacent contact holes 280 be “s”
and “w” in the row and column directions, respectively.
Therefore, the area of each contact hole 280 is “mr>”, and the
circumference of each contact hole 280 is “2zr”. If “n” is the
total number of contact holes 280 in the region where the
cathode power line 270 is overlapped with the cathode
electrode, then the total area of all contact holes 280 is
“nnr®” and the total circumference of all contact holes 280
is “2nmr”.

[0046] On the other hand, if a single, maximized contact
hole is formed in the region where the cathode power line is
overlapped with the cathode electrode, the lengths of the
maximized contact hole in the row and column directions
are “A” and “L”. Therefore, the area of the maximized
contact hole is “AxL”, and its circumference is “2(A+L)”.

[0047] Hence, in the case of this exemplary embodiment,
the voltage (IR) drop can be prevented by arranging the
plurality of contact holes to satisfy the following conditions

(3) and (4).
LxA>nmr? (©))
2nmr>2(A+L) (C)]

]

[0048] In this exemplary embodiment, the distances “s
and “w” between each adjacent contact hole 280 should be
less than or equal to the diameter (2r) of each contact hole
280.

[0049] When conditions (3) and (4) noted above are met,
the total area of the plurality of contact holes is less than the
area of the single contact hole of the conventional organic
electro luminescence display, but the total circumference of
the plurality of contact holes is greater than the circumfer-
ence of the conventional single contact hole.

[0050] Thus, according to the second exemplary embodi-
ment of the present invention, because the current mobility
is high in the circumferential edge of the contact holes 280,
the whole current mobility increases thereby decreasing the
voltage (IR) drop, which prevents a decrease in the bright-
ness of the display.

[0051] FIG. 5 shows a plan view of a cathode power line
connected with a cathode electrode by a plurality of contact
holes in an organic electro luminescence display according
to a third exemplary embodiment of the present invention.
Since the third exemplary embodiment of the present inven-
tion is the same as the organic electro luminescence display
illustrated in FIG. 1 except for the structure of the cathode
power line and the contact holes, only the cathode power
line and the contact holes are illustrated in FIG. 5.

[0052] Referring to FIG. 5, the cathode power line 270 is
electrically coupled to the cathode electrode by a plurality of
contact holes 280, which are formed in an interposed insu-
lating layer (not shown).

[0053] The contact holes 280 are arranged as a single
column in the region where the cathode power line 270 is
overlapped with the cathode electrode. Additionally, all



US 2005/0146264 Al

contact holes 280 are congruent, and they are arranged to
have the same distance between each adjacent contact hole
280. According to the third exemplary embodiment of the
present invention as shown in FIG. §, the contact hole 280
has a rectangular shape, but the contact hole 280 may have
any other shape including circular, square, elliptical, and
polygonal.

[0054] According to this third exemplary embodiment, the
contact holes 280 are formed so that the foregoing condi-
tions (1) and (2) are satisfied. When the foregoing conditions
(1) and (2) are satisfied, the total circumference of the
plurality of contact holes is greater than the circumference of
the region of the cathode power line that is overlapped with
the cathode electrode, thereby increasing the current mobil-
ity and preventing the voltage (IR) drop. In this third
exemplary embodiment, the distance “w” between the adja-
cent contact holes arranged in a single column should be
equal to or less than the lengths of each contact hole in the
column direction.

[0055] The exemplary embodiments shown in FIGS. 3, 4,
and 5 show the contact holes in the insulating layer between
the cathode power line and cathode electrode to be of the
same size and shape, but they may be formed in different
sizes and shapes. In other words, rectangular contact holes
and circular contact holes may be formed together in the
insulating layer. As with the exemplary embodiments shown
in FIGS. 3, 4, and 5, however, the total circumference of the
different sized and shaped contact holes must be greater than
the circumference of the region where the cathode power
line is overlapped the cathode electrode.

[0056] FIG. 6 shows a plan view of an organic electro
luminescence display according to a fourth exemplary
embodiment of the present invention. Since the fourth
exemplary embodiment of the present invention is the same
as the organic electro luminescence display illustrated in
FIG. 1 except for the structure of the cathode power line and
the contact holes, only a connection portion of the cathode
power line is illustrated in FIG. 6. Contact holes are not
illustrated in FIG. 6.

[0057] Referring to FIG. 6, the organic electro lumines-
cence display according to a fourth embodiment of the
present invention comprises a cathode power line 570 over-
lapped with, and supplying a cathode voltage to, a cathode
electrode 560, and cathode auxiliary power lines 571, 572,
573, and 574 to supply the voltage applied at the external
terminal 550 to the cathode power line 570.

[0058] When cathode voltage is applied at the external
terminal 550, the cathode voltage is supplied to four sides of
the cathode power line 570 through the cathode auxiliary
power lines 571, 572, 573, and 574. The cathode voltage is,
in turn, supplied from the cathode power line 570 to the
cathode electrode 560 via a plurality of contact holes as
exemplified in the first, second, and third exemplary
embodiments.

[0059] Inthe organic electro luminescence display accord-
ing to the fourth exemplary embodiment shown in FIG. 6,
the cathode voltage is supplied from the external terminal
550 to four sides of the cathode power line 570 through the
cathode auxiliary power lines 571, 572, 573, and 574. On the
other hand, in the first through third exemplary embodi-
ments, the cathode voltage is supplied from the external

Jul. 7, 2005

terminal to one side of the cathode power line. As a result of
utilizing cathode auxiliary power lines 571, 572, 573, and
574, the voltage (IR) drop in the cathode power line
decreases, which enhances the brightness of the display.

[0060] In the fourth exemplary embodiment, the cathode
voltage is supplied from one external terminal 550 to four
sides of the cathode power line 570 through the cathode
auxiliary power lines 571, 572, 573, and 574, but it may also
be supplied from a plurality of external terminals 350 to four
sides of the cathode power line 570 through the cathode
auxiliary power lines 571, 572, 573, and 574, respectively.
Further, the cathode voltage may be supplied through the
respective cathode auxiliary power lines to two or three
sides, as well as four sides of the cathode power line.
Moreover, a plurality of cathode auxiliary lines may also be
arranged on one, two, or three sides of the cathode power
line, and thus the cathode voltage can be supplied from one
or more external terminals to one or more positions on one
or more sides of the cathode power line. In the organic
electro luminescence display of the fourth exemplary
embodiment, the cathode power line 570 may include a
plurality of contact holes having the same structure as the
contact holes as exemplified in the first, second, and third
exemplary embodiments.

[0061] In the illustrated exemplary embodiments, the cath-
ode power line is provided at one side of the pixel portion,
and it is connected with the cathode electrode via contact
holes. However, at least one cathode power line may be
provided on the top, bottom, left and right sides of the pixel
portion. Further, in the illustrated exemplary embodiments,
the contact holes for connecting the cathode power line with
the cathode electrode were rectangular, including a square,
and circular. But the contact holes may have any other shape
including elliptical and polygonal.

[0062] As described above in the exemplary embodi-
ments, the organic electro luminescence display according
to the present invention compensates for the voltage (IR)
drop by utilizing a cathode power line connected to a
cathode electrode via a plurality of contact holes and by
supplying a cathode voltage from the external terminal to the
cathode power line via cathode auxiliary power lines.

[0063] Tt will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:
1. An organic electro luminescence display, comprising:

a pixel portion on which a plurality of pixels are arranged
with a first electrode, a second electrode, and an organic
thin film layer interposed between the first and second
electrodes;

a first power line supplying a first level voltage to the
pixels of the pixel portion;

a second power line having at least a region overlapped
with the second electrode to supply a second level
voltage to the second electrode; and
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an insulating layer having a plurality of contact holes in
the region where the second power line is overlapped
with the second electrode,

wherein the sum of circumferences of each contact hole is
greater than the circumference of the overlapped
region.

2. The organic electro luminescence display of claim 1,
wherein a plurality of equipotential lines exist on the region
in which the second power line is overlapped with the
second electrode.

3. The organic electro luminescence display of claim 1,
wherein a plurality of lowest current points having an
equivalent level exist on the region in which the second
power line is overlapped the second electrode.

4. The organic electro luminescence display of claim 1,
wherein all contact holes are rectangular or square.

5. The organic electro luminescence display of claim 4,
wherein the distances between the adjacent contact holes in
the row and column directions is equal to or less than at least
one of lengths of each contact hole in the row and column
directions.

6. The organic electro luminescence display of claim 4,
wherein the distances between the adjacent contact holes in
the row and column directions is equal to or less than the
least of the lengths of each contact hole in the row and
column direction.

7. The organic electro luminescence display of claim 1,
wherein all contact holes are circular or elliptical.

8. The organic electro luminescence display of claim 7,
wherein, when the contact hole has the circular shape, the
distance between adjacent contact holes is equal to or less
than the diameter of the contact hole.

9. The organic electro luminescence display of claim 1,
wherein the second level voltage is supplied to at least one
position on at least one side of the second power line.

10. The organic electro luminescence display of claim 1,
wherein the plurality of contact holes are congruent, and
adjacent contact holes are equally spaced from each other.

11. An organic electro luminescence display, comprising:

a pixel portion on which a plurality of pixels are arranged
with a first electrode, a second electrode, and an organic
thin film layer interposed between the first electrode
and the second electrode;

a first power line supplying a first level voltage to the
pixels of the pixel portion;

a second power line having at least a region overlapped
with the second electrode to supply a second level
voltage to the second electrode,

an insulating layer having a plurality of contact holes in
the region where the second power line is overlapped
with the second electrode,

wherein the second power line is arranged on at least one
side of the pixel portion, and

wherein the second power line includes a plurality of
auxiliary power lines to supply the second level voltage
to the second electrode.

12. The organic electro luminescence display as claimed
in claim 11, wherein a plurality of equipotential lines exist
on the region in which the second power line is overlapped
with the second electrode.
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13. The organic electro luminescence display of claim 11,
wherein a plurality of lowest current points having an
equivalent level exist on the region in which the second
power line is overlapped with the second electrode.

14. The organic electro luminescence display of claim 11,
wherein all contact holes are rectangular or square.

15. The organic electro luminescence display of claim 14,
wherein the distance between the adjacent contact holes in
the row and column directions is equal to or less than at least
one of lengths of each contact hole in the row and column
directions.

16. The organic electro luminescence display as claimed
in claim 14, wherein the distances between the adjacent
contact holes in the row and column directions is equal to or
less than the least of the lengths of each contact hole in the
row and column direction.

17. The organic electro luminescence display of claim 11,
wherein all contact holes are circular or elliptical.

18. The organic electro luminescence display of claim 17,
wherein, when the contact hole is circular, a distance
between adjacent contact holes is equal to or less than a
diameter of the contact hole.

19. The organic electro luminescence display of claim 11,
wherein the auxiliary power lines are arranged to supply the
second level voltage from at least two sides of the second
power line to the second electrode.

20. The organic electro luminescence display of claim 19,
wherein the auxiliary power lines are arranged to supply the
second level voltage from at least one position of each side
of the second power line to the second electrode.

21. The organic electro luminescence display of claim 11,
wherein the plurality of contact holes are congruent, and
adjacent contact holes are equally spaced from each other.

22.The organic electro luminescence display of claim 11,
wherein the sum of the circumferences of each contact hole
is greater than the circumference of the region in which the
second power line and the second electrode overlap each
other.

23. An organic electro luminescence display, comprising:

a pixel portion on which a plurality of pixels are arranged
with a first electrode, a second electrode, and an organic
thin film layer interposed between the first electrode
and the second electrode;

a first power line supplying a first level voltage to the
pixels of the pixel portion;

a second power line having at least a region overlapped
with the second electrode to supply a second level
voltage to the second electrode; and

an insulating layer having a plurality of contact holes in
the region where the second power line is overlapped
with the second electrode,

wherein the plurality of contact holes, arranged in a
matrix of rows and columns, and coupling the second
electrode to the second power line, and

wherein the insulating layer includes at least two contact
holes in the column direction.
24. The organic electro luminescence display of claim 23,
wherein all contact holes are rectangular or square.
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25. The organic electro luminescence display of claim 21,
wherein the plurality of contact holes are congruent, and
adjacent contact holes are equally spaced from each other.

26. The organic electro luminescence display of claim 24,
wherein the distance between the adjacent contact holes is
equal to or less than at least one of lengths of each contact
hole in the row direction and the column direction.

27. The organic electro luminescence display of claim 24,
wherein the distances between the adjacent contact holes in
the row and column directions is equal to or less than the
least of the lengths of each contact hole in the row direction
and the column direction.

28. The organic electro luminescence display of claim 23,
wherein all contact holes are circular or elliptical.

29. The organic electro luminescence display of claim 28,
wherein, when the contact hole is circular, the distance
between adjacent contact holes is equal to or less than a
diameter of the contact hole.
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30. The organic electro luminescence display of claim 23,
wherein the second level voltage is supplied to at least one
position on at least one side of the second power line.

31. The organic electro luminescence display of claim 23,
wherein sum of circumferences of each contact hole is
greater than circumference of region where the second
power line and the second electrode overlap each other.

32. The organic electro luminescence display as claimed
in claim 23, wherein a plurality of equipotential lines exist
on the region in which the second power line is overlapped
with the second electrode.

33. The organic electro luminescence display as claimed
in claim 23, wherein a plurality of lowest current points
having an equivalent level exist on the region in which the
second power line is overlapped with the second electrode.
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