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7) ABSTRACT

Disclosed are an organic EL(electroluminescence) display
panel and a fabrication method thereof. The auxiliary elec-
trode is formed to alternate but be overlapped with the
pattern of the first electrode with a predetermined area so as
to increase the pixel area as much as the overlapped area.
Therefore, the present invention improves an opening ratio
of the organic EL device. And, the present invention requires
no additional step of forming an insulating layer for increas-
ing an opening ratio, thereby saving a product cost for the
fabrication of the organic EL device as well as being
advantageous in fabrication efficiency. The present inven-
tion includes a transparent substrate, a first electrode formed
on the transparent substrate, an auxiliary electrode over-
lapped with the first electrode in part so as to be connected
to the first electrode, an organic light-emitting layer formed
on the first electrode at the pixel, and a second electrode
formed on the organic light-emitting layer so as to cross with
the first electrode.
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ORGANIC ELECTROLUMINESCENCE DISPLAY
PANEL AND FABRICATION METHOD THEREOF

[0001] This application claims the benefit of the Korean
Application No. P2001-50324 filed on Aug. 21, 2001, which
is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device,
and more particularly, to an organic El(electrolumines-
cence) display panel and fabrication method thereof.

[0004] 2. Discussion of the Related Art

[0005] Generally, as a size of a display device increases
greatly, a flat panel type display panel occupying a small
space attracts an attention.

[0006] Specifically, many efforts are made to study of
fabricating a flat display panel using organic electrolumi-
nescent materials.

[0007] Organic EL display panels are divided into a pas-
sive matrix type panel and an active matrix type panel in
accordance with driving methods.

[0008] In the passive matrix type display panel, scan
electrode lines and data lines are arranged in rows/columns
and pixels are formed at intersections between the rows and
columns, respectively.

[0009] FIG. 1 illustrates a layout of a passive matrix type
organic EL display panel according to a related art.

[0010] Referring to FIG. 1, an organic EL display panel
includes pixels formed at intersections between scan and
data electrodes crossing with each other like a matrix form.

[0011] And, the organic EL display panel further includes
scan and data drivers applying currents to the scan and data
electrodes, respectively so as to make the pixels emit light,
respectively wherein the pixels are formed at the intersec-
tions between the scan and data electrodes crossing with
each other.

[0012] A process of fabricating the organic EL display
panel includes the steps of preparing a transparent substrate,
forming a transparent electrode as a first electrode(anode) on
the transparent substrate, forming an organic layer on the
first electrode, forming a second electrode(cathode) on the
organic layer using a metal compound, and forming a
protecting layer on the second electrode.

[0013] The transparent substrate is formed of a glass
material. As the transparent substrate fails to have electro-
conductivity, ITO(indium tin oxide) is coated on the trans-
parent substrate so as to form the transparent electrode.

[0014] Yet, ITO having great resistance is used after an
auxiliary metal electrode has been formed.

[0015] Subsequently, barrier ribs are formed thereon, and
then an organic material is deposited on an entire surface of
the organic EL display panel so as to form an organic layer.

[0016] A scan electrode is then formed using a metal,
thereby completing the fabrication process of the organic EL
display panel.
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[0017] In the constitution of the passive matrix type
organic EL display panel, the number of pixels increases as
the panel has higher resolution. Hence, the number of the
scan and data electrode lines required for the more pixels
increases as well.

[0018] If the number of the respective electrode lines
increases, a time for one pixel to emit light is reduced in
inverse proportion to the increase of the number.

[0019] Since the luminescent time for unit time of each
pixel is reduced in inverse proportion to the increase of the
number of the respective electrodes, instant brightness
should become higher in order to overcome such a problem.

[0020] There are two kinds of general methods for
complementing such a problem, which are shown in FIG. 2
and FIG. 3.

[0021] FIG. 2 and FIG. 3 illustrate layouts of comple-
mented passive matrix type organic EL display panels
according to a related art.

[0022] Specifically, FIG. 2 illustrates a structure of an
organic EL display panel of which first electrode strip(anode
strip) is divided into halves.

[0023] Referring to FIG. 2, a single electrode strip is
divided into two strips. Each of the two strips performs an
independent scan driving.

[0024] Thus, the number of scan for each strip is reduced
half so as to improve a light-emitting efficiency and a device
life time.

[0025] Yet, in the structure of the organic EL display
panel, a data electrode is divided into both parties so as to
need data drivers, which apply currents to the data elec-
trodes, to be installed at both of the strips, respectively.
Hence, product cost increases.

[0026] FIG. 3 illustrates a layout of an organic EL display
panel of which first electrode strip(anode strip) is divided in
a row direction.

[0027] Referring to FIG. 3, a width of a first electrode
strip is reduced to a half of a conventional width, and an
interval between scan electrodes is increased twice wider
than a conventional one. Hence, the number of scan is
reduced to half.

[0028] Even if the number of scan is reduced to half, the
organic EL display panel shown in FIG. 3 requires no
additional data driver applying a current to the data elec-
trode. Yet, such a structure divides the width of the first
electrode line into halves instead of a length direction,
whereby an opening ratio is considerably reduced.

[0029] In order to overcome such a disadvantage, the
opening ratio can be increased by using an insulating layer
once more for an auxiliary electrode in the structure of the
organic EL display panel. Yet, this method needs an addi-
tional step of forming the insulating layer, thereby increas-
ing a product cost of the organic EL display panel fabrication
as well as reducing a fabrication efficiency.

SUMMARY OF THE INVENTION

[0030] Accordingly, the present invention is directed to an
organic EL(electroluminescence) display panel and fabrica-
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tion method thereof that substantially obviates one or more
problems due to limitations and disadvantages of the related
art.

[0031] An object of the present invention is to provide an
organic EL(electroluminescence) display panel and fabrica-
tion method thereof enabling to increase an opening ratio
determining a brightness of a screen without an additional
process.

[0032] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0033] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, in a double-scan-struc-
tured organic EL device having a plurality of pixels formed
at intersections between electrodes crossing with each other,
an organic EL display panel according to the present inven-
tion includes a transparent substrate, a first electrode formed
on the transparent substrate, an auxiliary electrode over-
lapped with the first electrode in part so as to be connected
to the first electrode, an organic light-emitting layer formed
on the first electrode at the pixel, and a second electrode
formed on the organic light-emitting layer so as to cross with
the first electrode.

[0034] Preferably, the first electrode has a prominence-
depression-like connecting portion between the pixels con-
structing a pair so as to connect the pixels constructing the
pair in two pixel arrays arranged as column pairs to each
other, and the first electrode is formed on each of the pixels
s0 as to scan-drive simultaneously the pixels constructing
the pair in the two pixel arrays arranged as the column pairs.

[0035] More preferably, the auxiliary electrode is formed
on the first electrode having the prominence-depression-like
connecting portion between the pixels.

[0036] Preferably, the first electrode is formed on each of
the pixels so as to scan-drive simultaneously the pixels
constructing a pair in two pixel arrays arranged as column
pairs and wherein the first electrode is formed with two lines
every one pixel array so as to connect the corresponding
pixel thereto.

[0037] More preferably, a transparent conductive material
is patterned to form the first electrode with two lines.

[0038] It is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:
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[0040] FIG. 1 illustrates a layout of a passive matrix type
organic EL display panel according to a related art;

[0041] FIG. 2 and FIG. 3 illustrate layouts of comple-
mented passive matrix type organic EL display panels
according to a related art;

[0042] FIG. 4 illustrates a layout of a double-scan type
organic EL display panel according to a first embodiment of
the present invention;

[0043] FIGS. 5A to 5C illustrate cross-sectional views of
a fabricating process along a cutting line I-I' in FIG., 4;

[0044] FIG. 6 illustrates a layout of a double-scan type
organic EL display panel according to a second embodiment
of the present invention,

[0045] FIGS. 7A to 7C illustrate cross-sectional views of
a fabricating process along a cutting line II-II' in FIG. 6;

[0046] FIGS. 8A to 8C illustrate layouts of a fabricating
process of a double-scan type organic EL display panel
according to another embodiment of the present invention;

[0047] FIGS. 9A to 9C illustrate cross-sectional views of
a fabricating process along cutting line III-IIT' in FIGS. 8A
to 8C;

[0048] FIG. 10 illustrates a cross-sectional view of a
double-scan type organic EL display panel in a fabrication
process according to a related art;

[0049] FIG. 11A to FIG. 11B illustrate layouts of a
fabricating process of a double-scan type organic EL display
panel according to the present invention; and

[0050] FIGS. 12A to 12C illustrate cross-sectional views
of a fabricating process along cutting line IV-IV' in FIG.
11A to FIG. 11B.

DETAILED DESCRIPTION OF THE
INVENTION

[0051] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0052] Prior to the explanation of the present invention, a
first electrode indicates an anode or a data electrode and a
second electrode indicates a cathode or a scan electrode.

[0053] And, an organic EL display panel has a double-
scan structure as well as a passive matrix type having
basically a plurality of pixels formed at intersections
between first and second electrodes.

[0054] Specifically, the first electrode is formed on a
transparent substrate, and an auxiliary electrode formed over
the transparent substrate is formed to be overlapped with the
first electrode in part. An organic light-emitting layer is
formed on the first electrode, and the second electrode is
formed on the organic light-emitting layer so as to cross with
the first electrode.

[0055] An organic EL display panel and fabricating
method thereof according to the present invention is
explained in detail as follows.
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[0056] FIG. 4 illustrates a layout of a double-scan type
organic EL display panel according to a first embodiment of
the present invention, and FIGS. 5A to 5C illustrate cross-
sectional views of a fabricating process along a cutting line
I-I' in FIG. 4.

[0057] Referring to FIG. 4, a double-scan type organic EL
display panel according to a first embodiment of the present
invention includes a plurality of pixels at intersections
between first electrodes 5 and second electrodes(not shown
in the drawing), respectively.

[0058] The pixels form a single pixel array in a row
direction in parallel with the first electrodes 5. And, a
plurality of pixel arrays are arranged so as to form pairs in
a column.

[0059] Specifically, two pixel arrays forming a column
pair are scan-driven simultaneously. Namely, when one
pixel array arranged in one direction is taken as a reference,
an odd pixel(on pixel of the reference pixel array) 3a and an
even pixel(a pixel forming the pair with an odd pixel in the
pixel array forming a pair with the pixel array) 3b in a
column direction are simultaneously scan-driven.

[0060] In the organic EL display panel, there are two pixel
arrays running in one direction on a transparent substrate 1
so as to form two lines. As mentioned in the above descrip-
tion, one pixel array is arranged in one direction and the
other pixel array is arranged in parallel with the one pixel
array. Hence, two lines are arranged so as to form a pair.

[0061] Auxiliary electrodes 2a and 2b are formed in a
direction vertical to the arranged pixel array. Two lines of the
auxiliary electrodes 2a and 2b are formed for the respective
pixels in the pixel array. Yet, one pixel is connected to one
of the two lines of the auxiliary electrodes 2a and 2b.

[0062] For instance, an odd pixel 3a is connected to the
auxiliary electrode 24 in a column direction and an even
pixel forming a pair with the odd pixel 3a is connected to the
other auxiliary electrode 2b.

[0063] The first pixel electrode 5 formed in a row is
patterned on the odd and even pixels 3a and 3b as well as
connected to the auxiliary electrodes 2a and 2b.

[0064] An organic light-emitting layer(not shown in the
drawing) is formed on the first electrode 5, and the second
electrode(not shown in the drawing) is formed on the
organic light-emitting layer.

[0065] An insulating layer 4-2 is formed over the trans-
parent substrate 1 so as to cover an edge of the first electrode
5.

[0066] Barrier ribs 6 are formed at the respective pixel
arrays arranged in one direction, and isolate the second
electrode(not shown in the drawing) electrically by taking a
pair of pixel arrays as a unit so as to scan-drive two pixel
arrays forming a pair simultaneously.

[0067] A method of fabricating the organic EL display
panel shown in FIG. 4 is explained by referring to FIGS. 5A
to 5C as follows.

[0068] Referring to FIG. 5A, a pair of auxiliary electrodes
2a and 2b forming one set with two lines are formed on a
transparent substrate 1. The auxiliary electrodes 2a and 2b
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are formed in a column direction vertical to a pixel array
arranged in a row direction so as to correspond to each pixel
of the pixel array.

[0069] An odd pixel 3a in a column direction is connected
one auxiliary electrode 2a and an even pixel 3b forming a
pair with the odd pixel 3a is connected to the other auxiliary
electrode 2b.

[0070] Referring to FIG. 5B, a first clectrode 5 is formed
on a pixel to be electrically connected to the auxiliary
clectrodes 2a¢ and 2b. In this case, the first electrode 5 is
formed to leave a predetermined interval A from the auxil-
iary electrode so as not to be connected to a specific cell but
isolated electrically from an adjacent auxiliary electrode.
For instance, in aspect of a cross-sectional view of an odd
pixel array, as shown in FIG. 5B, the first electrode 5 is
formed to leave the interval “A” so as to be electrically
isolated from the other auxiliary electrode 2b instead of the
auxiliary electrode 2a connected to the odd pixel 3a.

[0071] Referring to FIG. 5C, an insulating layer 4-2 is
formed on the transparent substrate 1 so as to cover an edge
of the first electrode 5.

[0072] Thereafter, in the present invention, a barrier rib 6
is formed at each pixel array pair so that the pixel array pair
arranged over the transparent substrate 1 in two lines con-
structing a pair in one direction is connected to an external
scan electrode(second electrode) to be scan-driven simulta-
neously. Namely, one barrier rib 6 is formed every two pixel
arrays. Hence, a second electrode that will be formed later
is electrically separated by two pixel array unit.

[0073] After the barrier ribs 6 have been formed, an
organic light-emitting layer(not shown in the drawing) is
formed on the first electrode.

[0074] Finally, after a second electrode(not shown in the
drawing) has been formed thereon, passivation for forming
a protecting layer and encapsulation are carried out so as to
complete a device.

[0075] In this case, the second electrode(not shown in the
drawing) is connected to every two pixel arrays(pixel array
pair) adjacent to each other on a direction crossing with the
auxiliary electrodes 2a and 2b so as to scan-drive the two
pixel arrays constructing one pair.

[0076] FIG. 6 illustrates a layout of a double-scan type
organic EL display panel according to a second embodiment
of the present invention, and FIGS. 7A to 7C illustrate
cross-sectional views of a fabricating process along a cutting
line II-II' in FIG. 6.

[0077] Referring to FIG. 6, an organic EL display panel
according to a second embodiment of the present invention
includes the same constitution of that shown in FIG. 4 but
differs in that an insulating layer 4-1 is formed on a random
one 2a or 2b of auxiliary electrodes 2a and 2b so that the
auxiliary electrodes 2a and 2b forming two lines control
each odd pixel 3@ and each even pixel 3b in a column
direction.

[0078] More specifically, referring to FIGS. 7A to 7C, in
aspect of cross-sectional views of odd and even pixel arrays,
the insulating layer 4-1 is formed on the auxiliary electrode
2b instead of the other auxiliary electrode 2a connected to
the odd pixel 3a.
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[0079] Hence, even if a first electrode 5 is formed to leave
a predetermined interval from the insulating layer 4-1, the
first electrode 5 is formed to be overlapped with the insu-
lating layer 4-1 in part, or the first electrode 5, as shown in
FIG. 7C, is entirely overlapped with the insulating layer 4-1,
the insulating layer 4-1 isolates the first electrode 5 and
auxiliary electrode 2b from each other.

[0080] Thus, the first electrode 5 need not be formed to
leave the interval A from the auxiliary electrode 2b in order
to be electrically isolated from the auxiliary electrode 2b
failing to be connected 1o a specific pixel as well as being
adjacent to the specific pixel only.

[0081] Therefore, it is able to expand an area where the
first electrode 5 is formed so as to increase an opening ratio
of a pixel.

[0082] FIGS. 8A to 8C illustrate layouts of a fabricating
process of a double-scan type organic EL display panel
according to another embodiment of the present invention,
and FIGS. 9A to 9C illustrate cross-sectional views of a
fabricating process along cutting line III-III' in FIGS. 8A to
8C.

[0083] Referring to FIG. 8C, first electrode portions 5a,
5b, 5¢, and 5d are formed at each pixel so as to scan-drive
simultaneously the pixels constructing a pair with each other
in two pixel arrays arranged as a pair in a column, and
simultaneously, formed at a connecting portion between
pixels with two lines every pixel array so as to connect the
corresponding pixels to each other.

[0084] And, auxiliary electrodes 2a and 2b are formed on
the first electrode portions Sa and 5b formed at the connect-
ing portion between the pixels with two lines every pixel
array so as to be overlapped with the first electrode portions
5a and 5b in part.

[0085] An organic light-emitting layer(not shown in the
drawing) is formed on the first electrode portions 5¢ and 5d
formed at each of the pixels so as to scan-drive simulta-
neously the pixels constructing the pair with each other.
And, a second electrode(not shown in the drawing) is
formed on the organic light-emitting layer so as to cross with
the first electrode portions Sa, 5b, 5¢, and 3d.

[0086] The first electrode portions $a and 5b formed at the
connecting portion between the pixels with two lines every
pixel array are like prominence and depression.

[0087] In this case, when the first electrode portions are
divided in a width direction(horizontal), if the first electrode
portions Sa and 5b to be formed at the connecting portion
between the pixels are formed to have a stripe pattern, areas
of the rest first electrode portions 5S¢ and 5d formed at each
of the pixels for isolation of the pixel pairs adjacent to each
other are reduced so as to decrease opening ratios of the
pixels 3a and 3b. Yet, the first electrode portions Sa and 5b
formed at the connecting portion between the pixels with
two lines every pixel array are formed like prominence and
depression in the present invention, thereby enabling to
increase the areas of the rest first electrode portions Sc¢ and
5d formed at each of the pixels for isolation of the pixel pairs
adjacent to each other.

[0088] Moreover, the auxiliary electrodes 2a and 2b are
formed like prominence and depression having counter-
patterns of the first electrode portions Sa and 5b formed at

Feb. 27, 2003

the connecting portion between the pixels with two lines
every pixel array, and specifically, alternate with the first
electrode portions so as to be overlapped with the first
electrode portions 5z and 5b. Hence, an area that a second
insulating layer 4-2 covering the pixels is reduced so as to
make an opening ratio have a gain.

[0089] And, a second insulating layer 4-2 is formed on the
transparent substrate 1 so as to cover an edge of the first
electrode 3.

[0090] A barrier rib 6 is formed on each of the pixel arrays
arranged in one direction. And, the barrier rib 6 isolates a
second electrode(not shown in the drawing) electrically by
unit of a pixel array pair so as to drive-scan simultancously
two pixel arrays constructing a pair.

[0091] As mentioned in the above description, the present
invention forms the first electrode every pixel array arranged
in one direction with two lines. Yet, the present invention
enables to form the first electrode with at least two lines
every pixel array.

[0092] A method of fabricating the above-constituted
organic EL display panel is explained as follows.

[0093] Referring to FIG. 8A and FIG. 9A, a first electrode
including electrode portions 3a, 5b, 5¢, and 5d is formed on
a transparent substrate 1. More specifically, the electrode
portions 5a and 5b are formed to make a connecting portion
between pixels 3a and 3b forming a pair have prominence
and depression so as to connect the pixels 3a and 35 forming
the pair with each other in two pixel arrays arranged to
construct a column pair. And, the rest first electrode portions
5c¢ and 5d are formed at each pixel so as to scan-drive
simultaneously the pixels 3a and 3b constructing the pair in
two pixel arrays arranged as the column pair.

[0094] The first electrode is formed by patterning a trans-
parent conductive material so that the first electrode portions
5a and 5b formed with two lines control odd and even pixels
3a and 3b in a column direction.

[0095] Aninterval a between patterns of the first electrode
and a width b of a first electrode pattern depend on process
conditions and device characteristics, whereby there are
minimum values, which range about 10 um in general, of the
interval and width.

[0096] Referring to FIG. 8B and FIG. 9B, auxiliary
electrodes 24 and 2b are formed on the first electrode
portions 5a and 5b having the prominence-depression con-
necting portion between the pixels 3a@ and 3b constructing
the pair in the two pixel arrays arranged as the column pair.

[0097] In this case, considering electric resistance, a pat-
tern width of each of the auxiliary electrodes 2a and 2b is
formed 1~100 gm wide. And, the auxiliary electrodes 2a and
2b are formed to alternate with each other so as to have a
predetermined interval ¢ from a pattern of the first electrode
portion 5¢ formed in the pixel as well as generate a partially
overlapped portion d with the first electrode portions 5a and
5b having the prominence-depression connecting portion
between the pixels 3a and 3b.

[0098] The interval “c” and partially-overlapped portion
“d” depend on an alignment tolerance of an equipment, and
lie between 1~2 um so as to greatly smaller than the interval
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a between the patterns of the first electrode portions and the
width b of the first electrode portion.

[0099] Referring to FIG. 8C and FIG. 9C, a second
insulating layer 4-2 is formed over the transparent substrate
1 so as to cover an edge of the first electrode 3.

[0100] FIG. 10 illustrates a cross-sectional view of a
double-scan type organic EL display panel in a fabrication
process according to a related art, in which it can be seen that
an opening ratio of a pixel is much smaller than that in FIG.
9C according to the present invention.

[0101] In the related art shown in FIG. 10, auxiliary
electrodes 2a and 2b are formed on the patterns of first
electrode portions Sa and 3b. Yet, in the present invention
shown in FIG. 9C, the auxiliary electrodes 2a and 2b are
formed to alternate with the patterns of the first electrode
portions 5a and 5b.

[0102] The present invention forms the auxiliary elec-
trodes 2a and 2b to alternate with the patterns of the first
electrode portions, thereby enabling to reduce the area of the
second insulating layer 4-2 covering the pixel. Therefore,
the present invention enables to have a gain of an opening
ratio as much as the portion that the second insulating layer
deviates.

[0103] FIG. 11A to FIG. 11B illustrate layouts of a
fabricating process of a double-scan type organic EL display
panel according to the present invention, and FIGS. 12A to
12C illustrate cross-sectional views of a fabricating process
along cutting line IV-IV' in FIG. 11A to FIG. 11B.

[0104] Referring to FIG. 11B, an organic EL display panel
according to the present invention includes a plurality of
pixels at intersections between first electrode 5 and second
electrodes(not shown in the drawing).

[0105] The first electrodes 5 are formed on a transparent
substrate 1 plurally.

[0106] An auxiliary electrode 2 is formed on the transpar-
ent substrate 1 to be overlapped with each of the first
electrodes 5 in part so as to be connected to the correspond-
ing first electrode S.

[0107] An organic light-emitting layer(not shown in the
drawing) is formed on the first electrode 5 at each of the
pixels so as to scan-drive simultaneously pixels constructing
a pair. A second electrode(not shown in the drawing) is then
formed on the organic light-emitting layer so as to cross with
the first electrodes 5.

[0108] And, an insulating layer 4-2 is formed over the
transparent substrate so as to cover edges of the first elec-
trodes 5.

[0109] A barrier rib 6 is formed at each pixel array
arranged in one direction, and isolates the second electrode-
(not shown in the drawing) electrically by unit of a pixel
array pair so as to scan(Odrive simultaneously two pixel
arrays constructing a pair.

[0110] The present invention forms the auxiliary electrode
2 to be overlapped with a pattern of the first electrode 1 in
part so as to reduce an area that an insulating layer 4-2
covers the pixels, thereby enabling to have a gain of an
opening ratio.
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[0111] The auxiliary electrode is formed of an electrically
conductive material such as Cr, Mo, Al, Cu, alloy thereof, or
at least two species of Cr, Mo, Al, and Cu. The auxiliary
electrode is 0.01~10 um thick, and a line width depends on
a corresponding device.

[0112] The insulating can be one of inorganic and organic
insulating layers. And, the inorganic insulating layer
includes one of oxide-based insulating layers(SiO,) and
nitride-based insulating layers(SiN,).

[0113] The organic insulating layer is formed of a poly-
mer-based material such as polyacryl-, polyimidie-,
novolac-, polyphenyl-, polystyrene-, or the like. The insu-
lating layer is 0.01~10 um thick and is preferably formed of
a material having a low absorbance of visible rays.

[0114] Moreover, the first electrode in a light-emitting area
should be covered with the insulating layer in part. Namely,
the insulating layer is formed to cover an edge of the first
electrode vulnerable to a process so as to prevent an electric
short-circuit between the first and second electrodes.

[0115] Finally, the first and second electrodes are trans-
parent and metal electrodes, respectively.

[0116] Accordingly, the organic EL(electroluminescence)
display panel and fabrication method thereof according to
the present invention have the following advantages or
effects.

[0117] First of all, the pattern of the first electrode as the
transparent electrode is formed previously to increase the
pixel area, thereby improving an opening ratio.

[0118] Secondly, the auxiliary electrode is formed to alter-
nate but be overlapped with the pattern of the first electrode
with a predetermined area so as to increase the pixel area as
much as the overlapped area. Therefore, the present inven-
tion improves an opening ratio of the organic EL device.

[0119] Thirdly, the auxiliary electrode is formed to alter-
nate with the first electrode pattern so as to reduce an area
that the second insulating layer covers the pixels. Therefore,
the present invention enables to have a gain in an opening
ratio amounting to the deviation of the second insulating
layer.

[0120] Finally, the present invention requires no additional
step of forming an insulating layer for increasing an opening
ratio, thereby saving a product cost for the fabrication of the
organic EL device as well as being advantageous in fabri-
cation efficiency.

[0121] Tt will be apparent to those skilled in the art than
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers 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. In a double-scan-structured organic EL device having
a plurality of pixels formed at intersections between elec-
trodes crossing with each other, an organic EL display panel
comprising:

a transparent substrate;

a first electrode formed on the transparent substrate;
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an auxiliary electrode overlapped with the first electrode
in part so as to be connected to the first electrode;

an organic light-emitting layer formed on the first elec-
trode at the pixel; and

a second electrode formed on the organic light-emitting

layer so as to cross with the first electrode.

2. The organic EL display panel of claim 1, wherein the
first electrode has a prominence-depression-like connecting
portion between the pixels constructing a pair so as to
connect the pixels constructing the pair in two pixel arrays
arranged as column pairs to each other and wherein the first
electrode is formed on each of the pixels so as to scan-drive
simultaneously the pixels constructing the pair in the two
pixel arrays arranged as the column pairs.
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3. The organic EL display panel of claim 2, wherein the
auxiliary electrode is formed on the first electrode having the
prominence-depression-like connecting portion between the
pixels.

4. The organic EL display panel of claim 1, wherein the
first electrode is formed on each of the pixels so as to
scan-drive simultaneously the pixels constructing a pair in
two pixel arrays arranged as column pairs and wherein the
first electrode is formed with two lines every one pixel array
so as to connect the corresponding pixel thereto.

5. The organic EL display panel of claim 3, wherein a
transparent conductive material is patterned to form the first
¢lectrode with two lines.
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