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FIG. 1
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FIG. 3
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FIG. 4
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FIG. 5
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ORGANIC ELECTRO LUMINESCENCE DISPLAY

CLAIM OF PRIORITY

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2003-87797, filed Nov.
29, 2003, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic elec-
troluminescence display and, more particularly, to an active
matrix organic electroluminescence display in which two
opposite pixels are formed in one pixel portion to achieve a
high aperture ratio and to facilitate a fabrication process.

[0004] 2. Description of the Related Art

[0005] A cathode ray tube (CRT) as one of normally used
display devices is primarily used for televisions (TVs) as
well as monitors of measurement instruments, information
terminals, and the like. However, the cathode ray tube
cannot satisfy a need for compact and lightweight electronic
products because of its weight and size.

[0006] Flat panel display devices having compact and
lightweight features have been attracted attention as substi-
tutes for the CRT. The flat panel display devices include a
liquid crystal display (LCD), an organic electro lumines-
cence display (OELD), and the like.

[0007] Of these flat panel display devices, the organic
electroluminescence display is an electro luminescence dis-
play that emits light when excitons are transitioned from an
excited state to a ground state. The excitons are created when
respective electrons and holes from an electron injection
electrode (i.c., a cathode) and a hole injection electrode (i.c.,
an anode) are injected into an emission layer and the injected
electrons and holes are combined.

[0008] This principle eliminates a need for a separate light
source, which is needed for a conventional thin film liquid
crystal display device. It is, therefore, possible to reduce the
volume and weight of the device.

[0009] The organic electroluminescence display may be
classified into a passive matrix manner and an active matrix
manner according to a driving manner.

[0010] The passive matrix organic electroluminescence
display may be easily fabricated because of its simple
configuration. However, there are disadvantages of high
power consumption and a difficulty in making a large-sized
display device. Also, in making the passive matrix organic
electroluminescence display, the aperture ratio is reduced as
the number of lines are increased.

[0011] For these reasons, the passive matrix organic elec-
troluminescence display is used for a small-sized display
device while the active matrix organic electroluminescence
display is used for a large-sized display device.

[0012] The conventional organic electroluminescence dis-
play has a problem in that the thickness of the organic
emission layer is not uniform in a stepped portion of the
opening corresponding to each pixel, which makes it impos-
sible to achieve uniform luminescence properties.

1. Field of the Invention
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[0013] Amethod of forming an opening in a stripe manner
to solve the aforementioned problem was introduced, as
disclosed in Korean Laid-open Patent No. 2002-0077241. A
method of forming an opening in a delta manner was also
introduced.

[0014] There is, however, a problem that when the stripe
or delta type is used to increase an aperture ratio, visibility
of the organic electroluminescence display is degraded due
to optical interference between adjacent pixels.

[0015] Further, in the case of forming the opening in the
dot manner, the stripe type and the delta type in the organic
electroluminescence display, R, G, B pixels are arranged to
have the same form in uniform positions. That is, the pixels
are arranged uniformly. Since the minuteness of a pattern is
inversely proportional to a high aperture ratio, there is a
problem associated with the manner of increasing the aper-
ture ratio of the pixel in a stripe or delta type for a high
quality data processing that requires a minute pattern as well
as a high aperture ratio.

SUMMARY OF THE INVENTION

[0016] Tt is therefore an object of the present invention to
provide an improved organic electroluminescence display.

[0017] Ttis also an object of the present invention to solve
aforementioned problems associated with conventional
devices by providing an active matrix organic electrolumi-
nescence display.

[0018] It is further an object of the present invention to
provide an organic electroluminescence display in which
two opposite pixels are formed in one pixel portion to
achieve a high aperture ratio and facilitate a fabrication
process.

[0019] In order to achieve the above and other objectives,
an exemplary embodiment of the present invention includes:
gate lines, data lines, and power lines formed on an insu-
lating substrate; and pixel regions defined by the gate lines,
the data lines, and the power lines, wherein each of the pixel
regions includes two opposite pixels, and the pixel regions
each having the two opposite pixels are arranged in a matrix
form.

[0020] Tt is preferable that the two opposite pixels emit
light of the same color. It is preferable that the two opposite
pixels use emission layers as common layers.

[0021] In another exemplary embodiment according to the
present invention, an organic electroluminescence display
includes: gate lines and data lines formed on an insulating
substrate; and a plurality of pixel regions defined by the gate
lines and the data lines, each of the plurality of pixel regions
comprising a pair of emission regions, wherein the emission
regions in different pixel regions from each other that emit
light of the same color are arranged to be equally biased.

[0022] Tt is preferable that the pair of emission regions in
the pixel regions use emission layers as common layers, and
the pair of emission regions emit light of the same color.

[0023] In yet another exemplary embodiment according to
the present invention, an organic electroluminescence dis-
play includes: gate lines and data lines formed on an
insulating substrate; pixel portions partitioned by the gate
lines and the data lines, each of the pixel portions having a
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first pixel and a second pixel, each of the first pixel and the
second pixel comprising: a driving transistor for adjusting
the amount of emitted light by adjusting the amount of
current supplied to an organic emission portion; a switching
transistor turned on by a signal applied from the gate line to
apply a signal on the data line to the driving transistor; and
the organic emission portion, wherein the directions of the
currents applied from the switching transistors of the first
pixel and the second pixel to the organic emission portions
are opposite to each other.

[0024] Tt is preferable that each of the organic emission
portions includes a pixel electrode, an organic emission
layer and an upper electrode, and the first and second pixels
use the organic emission layers as common layers.

[0025] In still another exemplary embodiment, two pixels
in each of the pixel regions are integrally arranged between
two gate lines and the two pixels are formed adjacent and
opposite to each other.

[0026] In further another exemplary embodiment, two
gate lines defining each of the pixel portions are adjacent to
each other, and the two pixels are formed symmetrically
about the two gate lines.

[0027] In still further another exemplary embodiment, two
pixels share one gate line and face each other about the
power line.

[0028] In yet another exemplary embodiment, two data
lines defining each of the plurality of pixel portions are
adjacent to each other, two pixels are formed symmetrically
about the two data lines, and the two pixels share one gate
line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A more complete appreciation of the present inven-
tion, and many of the above and other features and advan-
tages of the present invention, will be readily apparent as the
same becomes better understood by reference to the follow-
ing detailed description when considered in conjunction
with the accompanying drawings in which like reference
symbols indicate the same or similar components, wherein:

[0030] FIG. 1 is a top view of a conventional organic
electroluminescence display;

[0031] FIG. 2 is a cross-sectional view of a conventional
organic electroluminescence display;

[0032] FIG. 3 is a top view illustrating the arrangement of
R, G and B pixels of a conventional organic electrolumi-
nescence display;

[0033] FIGS. 4 and 5 are top views illustrating the
arrangement of R, G, B pixels of an organic electrolumi-
nescence display according to an exemplary embodiment of
the present invention; and

[0034] FIGS. 6 to 8 are top views illustrating a unit pixel
structure of an organic electroluminescence display accord-
ing to other exemplary embodiments of the present inven-
tion.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0035] A conventional organic electroluminescence dis-
play will be hereinafter described with reference to the
accompanying drawings.
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[0036] FIG. 1 is a top view of a conventional organic
electroluminescence display, and FIG. 2 is a cross-sectional
view of a conventional organic electroluminescence display.
In FIG. 1, the display is shown only with a capacitor, a
driving transistor, and an organic electroluminescence ele-
ment connected to the driving transistor.

[0037] Referring to FIG. 1, the conventional organic
electroluminescence display includes a plurality of gate lines
110 insulated from one another and arranged in one direc-
tion; a plurality of data lines 120 insulated from one another
and arranged in a direction intersecting with the gate lines
110; common power lines 130 insulated from one another
and arranged to intersect with the gate lines 110 and to be in
parallel with the data lines 120; a plurality of pixel regions
140 formed by the gate lines 110, the data lines 120 and the
common power lines 130; and a plurality of pixel electrodes
150 each arranged per pixel region 140.

[0038] R, G, B unit pixels are arranged in each of the pixel
regions 140. Each of the unit pixels includes an organic
electroluminescence element having two thin film transis-
tors 160 and 180, one capacitor 170, and the pixel electrode
150. Here, a reference numeral 189 denotes a via-hole for
connecting a drain electrode 187 of the driving transistor
180 to the pixel electrode 150.

[0039] The switching transistor 160 of the two thin film
transistors 160 and 180 includes an active layer 161 having
source and drain regions, a gate electrode 163 connected to
the gate line 110, and source and drain electrodes 165 and
167 connected to the source and drain regions in the active
layer 161 through a contact hole. Further, the driving tran-
sistor 180 includes an active layer 181 having source and
drain regions, a gate electrode 183, and source and drain
electrodes 185 and 187 connected to the source and drain
regions in the active layer 181 through a contact hole.

[0040] Meanwhile, the capacitor 170 includes a lower
electrode 171 connected to a gate electrode 183 of the
driving transistor 180 and to the drain electrode 187 of the
driving transistor 180 through a contact hole, and an upper
electrode 173 connected to the common power line 130 to
which the source electrode 185 of the driving transistor 180
is connected through a contact hole. The pixel electrode 150
is connected to the drain electrode 187 of the driving
transistor 180 through the via-hole 189.

[0041] Referring to FIG. 2, a buffer layer 210 is formed on
an insulating substrate 200. An active layer 220 having
source and drain regions 221 and 225 is formed on the buffer
layer 210. A gate electrode 241, a lower electrode 245 of a
capacitor C, and a gate line 247 are formed on a gate
insulating layer 230. Source and drain electrodes 263 and
265 connected to the source and drain regions 221 and 225
through contact holes 251 and 255, an upper electrode 285
of the capacitor C connected to one of the source and drain
electrodes 263 and 265, for example, the source electrode
263, and a data line 267 are formed on an interlayer
insulating layer 250.

[0042] A passivation layer 270 is formed on the entire
surface of the insulating substrate 200. A lower electrode
281 which is formed on the passivation layer 270 is a pixel
electrode of an organic electroluminescence element E con-
nected to one of the source and drain electrodes 263 and 265,
for example the drain electrode 265 through a via-hole 275.
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A pixel defining layer (PDL) 290 is formed which has an
opening 295 formed to expose a portion of the lower
electrode 281. An organic emission layer 283 is formed on
the lower electrode 281 in the opening 295, and an upper
electrode 285 is formed on the entire surface of the insulat-
ing substrate 200, resulting in the organic electrolumines-
cence element E.

[0043] Meanwhile, FIG. 3 is a top view illustrating the
arrangement of R, G, B pixels of a conventional organic
electro luminescence display. There is shown a structure in
which each pixel is a dot matrix type.

[0044] Referring to FIG. 3, an organic electrolumines-
cence display 300 is composed of a plurality of pixels 310
that are arranged in a matrix form. Each of the pixels 310
includes a switching transistor and a driving transistor, such
as thin film transistors. The organic electroluminescence
element emits light as the switching transistor of each pixel
310 is driven by voltages applied to a gate line correspond-
ing to a row and a data line corresponding to a column. An
R pixel, a G pixel and a B pixel may be arranged variously.
As shown in FIG. 3, for example, the R pixel, the G pixel,
and the B pixel may be arranged in the form of a straight line
or a stripe (on the column).

[0045] There is, however, a problem associated with the
organic electroluminescence display as described above that
the thickness of the organic emission layer is not uniform in
a step of the opening corresponding to each pixel shown in
FIG. 3, which makes it impossible to achieve uniform
luminescence properties.

[0046] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompa-
nying drawings.

[0047] FIG. 4is a top view illustrating the arrangement of
R, G, B pixels of an organic electroluminescence display
according to an exemplary embodiment of the present
invention. There is shown a structure in which two adjacent
pixels are arranged in a non-uniform manner.

[0048] Referring to FIG. 4, in an organic electrolumines-
cence display 400 of the present invention, two pixels 410
for each of the R, G, B pixels are formed adjacent and
opposite to each other. Each of the pixels 410 is composed
of a switching thin film transistor, a capacitor, a driving thin
film transistor, and an organic electroluminescence element
connected to the driving thin film transistor. The organic
electroluminescence element emits light as the switching
thin film transistor and the driving thin film transistor are
driven with a gate line 420 corresponding to a row of each
pixel 410, a data line 430 corresponding to a column thereof,
and a power line 440. The R, G, B pixels may be arranged
variously. The pixels may be arranged, for example, in the
form of a straight line (i.c., a column), as shown in FIG. 4.

[0049] The respective R, G, B pixels 410 are arranged in
a non-uniform manner, unlike the pixels of the conventional
organic electroluminescence display that are arranged in a
uniform manner. In other words, the respective pixels are not
formed in the same position and form, but two adjacent
pixels are formed opposite to each other (ie., a mirror
image). The device has a structure in which the two opposite
pixels are repeated.

[0050] FIG. 5 is a top view illustrating an organic elec-
troluminescence display according to a first exemplary
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embodiment of the present invention, in which each of the
two adjacent pixels opposite to each other in FIG. 4 is
shown only with a switching transistor, a capacitor, a driving
transistor, and an organic electroluminescence element con-
nected to the driving transistor.

[0051] Referring to FIG. 5, the organic electrolumines-
cence display of the present invention has a structure in
which two pixels are formed opposite to each other within
a pixel region defined by a data line 520, a power line 530,
and two gate lines 510, namely, a non-uniform arrangement
structure in which the pixels are formed in different positions
from each other. In other words, when an organic emission
layer is formed on a pixel electrode 550, the organic emis-
sion layer is integrally formed on one pixel electrode as well
as on the opposite pixel electrode, namely, in the pixel
region defmed by the data line 520, the power line 530, and
two gate lines 510.

[0052] One pixel includes a switching thin film transistor
560, a driving thin film transistor 580, a capacitor 570, and
an emission region emitting light, wherein an organic elec-
troluminescence element connected to the driving thin film
transistor 580 is formed in the emission region.

[0053] A drain electrode 567 of the switching thin film
transistor 560 is connected to the data line 520, a source
electrode 565 is connected to a lower electrode 571 of the
capacitor 570, and the gate electrode 563 is connected to the
gate line 510.

[0054] A source clectrode 585 of the driving thin film
transistor 580 is connected to the power line 530, a drain
electrode 587 is connected to the pixel electrode 550 through
a via hole 589, and a gate electrode 583 is connected to an
upper electrode 573 of the capacitor 570.

[0055] 1In each of the pixels of the organic electrolumi-
nescence display formed as described above, the data line
520 delivers an image signal, the gate line 510 delivers a
selection signal, the switching thin film transistor 560 deliv-
ers data to the capacitor 570 in response 1o the selection
signal of the gate line 510, and the capacitor 570 stores and
holds the applied data. The driving thin film transistor 580
supplies current to the pixel electrode 550 to drive the
organic electroluminescence element.

[0056] The two adjacent pixels also have the respective
opposite current directions. In other words, a signal begins
to be delivered through the gate lines 510 formed at both
sides of the pixel portion and arrives at the organic elec-
troluminescence element, which is similar to a direction
when viewed in front of a mirror.

[0057] Further, the emission regions are equally biased,
wherein in the emission regions, light emitted from each
pixel in different pixel portions from each other, i.e., the
pixel composed of the switching and driving thin film
transistors, the capacitor, and the organic emission layer is
taken out.

[0058] One pixel of the organic electroluminescence dis-
play of the present invention includes a driving thin film
transistor having an active layer which is formed on an
insulating substrate having a buffer layer and which has
source and drain regions, a gate electrode formed on a gate
insulating layer, and source and drain electrodes electrically
connected to the source and drain regions through a contact
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hole. The pixel also includes an organic electroluminescence
element composed of a lower electrode electrically con-
nected to the thin film transistor, an organic emission layer,
and an upper electrode.

[0059] The first pixel and the second pixel which are
adjacent to each other are opened with the organic emission
layer being shared therewith, and are formed opposite to
each other. In other words, the two pixels face each other and
have a structure in which respective components are
arranged opposite to each other.

[0060] FIG. 6 is a top view illustrating an organic elec-
troluminescence display according to a second exemplary
embodiment of the present invention.

[0061] Referring to FIG. 6, a pixel structure of the organic
electroluminescence display in the second exemplary
embodiment has the same components as those in the first
exemplary embodiment except that there is a difference in
the arrangement of the components. In the first exemplary
embodiment, two pixels 540 are integrally arranged between
two gate lines 510 and are formed adjacent and opposite to
each other while in the second exemplary embodiment, two
gate lines 510 are formed adjacent to each other and the
pixels 540 are formed symmetrically about the gate line 510.

[0062] FIG. 7 is a top view illustrating an organic elec-
troluminescence display according to a third exemplary
embodiment of the present invention.

[0063] Referring to FIG. 7, a pixel structure of the organic
electroluminescence display in the third exemplary embodi-
ment has the same components as those in the first exem-
plary embodiment except that there is a difference in the
arrangement of the components. In the first exemplary
embodiment, the two pixels 540 are arranged integrally
between the two gate lines 510 and are formed adjacent and
opposite to each other while in the third exemplary embodi-
ment, two pixels 540 share the gate line 510 and face each
other about the common power line. Further, in the second
exemplary embodiment, the two gate lines 510 are formed
adjacent to each other and the two pixels 540 are formed to
face each other about the gate lines 510 while in the third
exemplary embodiment, the two pixels 540 share one gate
line 510 and face each other about the common power line,
as described above.

[0064] FIG. 8 is a top view illustrating an organic elec-
troluminescence display according to a fourth exemplary
embodiment of the present invention.

[0065] Referring to FIG. 8, a pixel structure of the organic
electroluminescence display in the fourth exemplary
embodiment is similar with that in the third exemplary
embodiment except that there is a difference in its arrange-
ment. In the third exemplary embodiment, the two pixels
540 are arranged to face each other about the common power
line while in the fourth exemplary embodiment, the two data
lines 520 are adjacent to each other and the two pixels 540
face each other about the data lines 520. Here, the gate line
510 is shared by the two pixels.

[0066] In the above-described exemplary embodiments of
the present invention, because two opposite adjacent pixels
of the same color share the organic emission layers and the
organic emission layers are opened simultaneously, it is
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possible to obtain a higher aperture ratio compared to the
method of forming the opening of the pixel in the conven-
tional dot manner.

[0067] Further, it is possible to achieve the visibility of the
organic electro luminescence display, because a more pre-
cise pattern is obtained as compared to the method of
forming the opening of the pixel in the conventional stripe
or delta manner.

[0068] As described above, according to the present
invention, it is possible to provide an active matrix organic
electro luminescence display in which two opposite pixels
are formed in one pixel portion to achieve a high aperture
ratio and to facilitate a fabrication process.

[0069] Although the preferred embodiments of the present
invention have been described, it will be appreciated by
those skilled in the art that various modifications and varia-
tions may be made to the present invention without depart-
ing from the spirit and scope the present invention set forth
in the appending claims.

What is claimed is:
1. An organic electroluminescence display, comprising:

gate lines, data lines, and power lines formed on an
insulating substrate; and

pixel regions defined by the gate lines, the data lines and
the power lines, each of the pixel regions comprising
two opposite pixels, the pixel regions arranged in a
matrix form.

2. The device according to claim 1, wherein the two
opposite pixels emit light of the same color.

3. The device according to claim 1, wherein the two
opposite pixels share an emission layer.

4. The device according to claim 1, wherein the two
opposite pixels in each of the pixel regions are integrally
arranged between two gate lines defining each of said pixel
regions, and the two opposite pixels are formed adjacent to
each other.

5. The device according to claim 1, wherein two gate lines
defining each of said plurality of pixel portions are adjacent
to each other, and two opposite pixels are formed symmetri-
cally about said two gate lines.

6. The device according to claim 1, wherein the first pixel
and the second pixel share one gate line and face each other
about the power line.

7. The device according to claim 1, wherein two data lines
defining each of said plurality of pixel portions are adjacent
to each other, the first pixel and the second pixel are formed
symmetrically about said two data lines, and the first pixel
and the second pixel share one gate line.

8. An organic electroluminescence display, comprising:

gate lines and data lines formed on an insulating substrate;
and

a plurality of pixel regions defmed by the gate lines and
the data lines, each of said plurality of pixel regions
comprising a pair of emission regions, wherein the
emission regions in different pixel regions from each
other that emit light of the same color are arranged to
be equally biased.

9. The device according to claim 8, wherein the pair of

emission regions in each of the plurality of the pixel regions
share an emission layer.
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10. The device according to claim 8, wherein the pair of
emission regions emit light of the same color.

11. The device according to claim 8, wherein the pair of
emission regions in each of the pixel regions are integrally
arranged between two gate lines defining each of said pixel
regions, and the pair of emission regions are formed adjacent
to each other.

12. The device according to claim 8, wherein two gate
lines defining each of said plurality of pixel portions are
adjacent to each other, and two opposite pixels are formed
symmetrically about said two gate lines.

13. The device according to claim 8, wherein the pair of
emission regions share one gate line and face each other.

14. The device according to claim 8, wherein two data
lines defining each of said plurality of pixel portions are
adjacent to each other, the pair of emission regions are
formed symmetrically about said two data lines, and the pair
of emission regions share one gate line.

15. An organic electroluminescence display comprising:

gate lines and data lines formed on an insulating substrate;
and

pixel portions partitioned by the gate lines and the data
lines, each of said pixel portions having a first pixel and
a second pixel, each of said first pixel and said second
pixel comprising:

a driving transistor adjusting the amount of emitted
light by adjusting the amount of current supplied to
an organic emission portion;

a switching transistor turned on by a signal applied
from the gate line to apply a signal on the data line
to the driving transistor; and
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the organic emission portion, the directions of the
currents applied from the switching transistors of the
first pixel and the second pixel to the organic emis-
sion portions being opposite to each other.

16. The device according to claim 15, wherein each of the
organic emission portions includes a pixel electrode, an
organic emission layer, and an upper electrode, and wherein
the first pixel and the second pixel share the organic emis-
sion layer.

17. The device according o claim 15, wherein the first
pixel and the second pixel emit light of the same color.

18. The device according o claim 15, wherein the first
pixel and the second pixel are integrally arranged between
two of said gate lines and the first pixel and the second pixel
are formed adjacent and opposite to each other.

19. The device according to claim 15, wherein two gate
lines defining each of said plurality of pixel portions are
adjacent to each other, and the first pixel and the second
pixel are formed symmetrically about said two gate lines.

20. The device according to claim 15, wherein the first
pixel and the second pixel share one gate line and face each
other.

21. The device according to claim 15, wherein two data
lines defining each of said plurality of pixel portions are
adjacent to each other, the first pixel and the second pixel are

formed symmetrically about said two data lines, and the first
pixel and the second pixel share one gate line.
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