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(57) ABSTRACT

An organic light emitting display device including a pixel
unit, a scan driver, a data driver and a timing controller. The
pixel unit includes pixels positioned at intersection portions
of scan lines and data lines, and an organic light emitting
diode and a pixel circuit are formed in each pixel. The scan
driver supplies a scan signal to the scan lines. The data driver
supplies a data signal to the data lines. The timing controller
supplies a scan control signal to the scan driver and supplies
display data and a data control signal to the data driver. In the
organic light emitting display device, each organic light emit-
ting diode included in at least some of the pixels is driven by
being coupled to a pixel circuit formed in an adjacent pixel.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
of Korean Patent Application No. 10-2013-0080268, filed on
Jul. 9,2013, which is hereby incorporated by reference for all
purposes as if fully set forth herein.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the present invention
relate to an organic light emitting display device.

[0004] 2. Discussion of the Background

[0005] Recently, various types of flat panel display devices
have been developed which have a weight and volume that are
much less than those of cathode ray tubes. The flat panel
display devices include a liquid crystal display device, a field
emission display device, a plasma display panel, an organic
light emitting display device, and the like.

[0006] Among these flat panel display devices, the organic
light emitting display device displays images using organic
light emitting diodes that emit light through recombination of
electrons and holes. The organic light emitting display device
has a fast response speed and is driven with low power con-
sumption. The organic light emitting display device has a
plurality of pixels arranged in a matrix.

[0007] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form the prior art that is already
known in this country to a person of ordinary skill in the art.

SUMMARY

[0008] Exemplary embodiments of the present invention
provide an organic light emitting display device having
improved image quality by preventing a line defect on a
screel.

[0009] Additional features of the invention will be set forth
in the description which follows, and in part will become
apparent from the description, or may be learned from prac-
tice of the invention.

[0010] An exemplary embodiment of the present invention
discloses an organic light emitting display device, including a
plurality of pixels positioned at intersection portions of scan
lines and data lines, wherein an organic light emitting diode
and a pixel circuit are formed in each pixel; a scan driver
configured to supply a scan signal to the scan lines; a data
driver configured to supply a data signal to the data lines; and
a timing controller configured to supply a scan control signal
to the scan driver and supply display data and a data control
signal to the data driver. Each organic light emitting diode
included in at least some of the pixels is coupled to a pixel
circuit formed in an adjacent pixel.

[0011] Itistobeunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are included to
provide a further understanding of the invention and are
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incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0013] FIG. 1A is a diagram illustrating a conventional
pixel arrangement structure.

[0014] FIG. 1B is a diagram illustrating another conven-
tional pixel arrangement structure.

[0015] FIG. 2 is a diagram illustrating an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

[0016] FIG. 3isacircuit diagram illustrating an example of
a pixel shown in FIG. 2.

[0017] FIG. 4 is a diagram illustrating a crystallization
process of a panel using a laser.

[0018] FIG. 5 is a diagram illustrating an organic light
emitting display device according to another exemplary
embodiment of the present invention.

[0019] FIG. 6 s a circuit diagram illustrating a structure in
which organic light emitting diodes and pixel circuits of two
adjacent pixels are cross-coupled to each other in some of the
pixels shown in FIG. 5.

[0020] FIG. 7 is a diagram illustrating an organic light
emitting display device according to still another exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0021] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure is thorough,
and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
elements may be exaggerated for clarity. Like reference
numerals in the drawings denote like elements.

[0022] It will be understood that when an element or layer
is referred to as being “on”; “connected to”; or “coupled to”
another element or layer, it can be directly on; directly con-
nected to; or directly coupled to the other element or layer, or
intervening elements or layers may be present. In contrast,
when an element or layer is referred to as being “directly on™;
“directly connected to”*; or “directly coupled to” another ele-
ment or layer, there are no intervening elements or layers
present. It will be understood that for the purposes of this
disclosure, “at least one of X, Y, and Z” can be construed as X
only, Y only, Z only, or any combination of two or more items
X,Y, and Z (e.g., XYZ, XYY, YZ, Z7). Further, some of the
elements that are not essential to the complete understanding
of the invention are omitted for clarity.

[0023] FIG. 1A is a diagram illustrating an example of a
conventional pixel arrangement structure. FIG. 1B is a dia-
gram illustrating another example of a conventional pixel
arrangement is structure. For convenience, only pixels which
can be formed in a pattern will be shown in FIGS. 1A and 1B,
and the pattern shown in FIGS. 1A and 1B may be repetitively
arranged in a practical pixel unit.

[0024] Referring to FIGS. 1A and 1B, a plurality of pixels
157, 15g, and 155 configured to emit light of different colors
are arranged with regular patterns in a pixel unit 10 in order to
display a color image.
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[0025] For example, first pixels 157 configured to emit red
light, second pixels 15g configured to emit green light, and
third pixels 155 configured to emit blue light may be repeti-
tively arranged with a regular pattern in the pixel unit 10.
[0026] As anexample, the first, second, and third pixels 157,
15g, and 15b may be arranged in a stripe pattern as shown in
FIG. 1A. In this case, the first, second, and third pixels 15,
15g, and 155 constitute sub-pixels of pixel units. One first
pixel 157 one second pixel 15¢, and one third pixel 155
constitute each pixel unit, thereby expressing various colors.
[0027] As another example, the first, second, and third pix-
els 157, 15¢ and 15b may be arranged in a Pen Tile pattern as
shown in FIG. 1B. In this case, the second pixels 15¢ have a
width narrower than that of each of the first and third pixels
157 and 154. Thus, the second pixels 15g are respectively
disposed between the first and third pixels 157 and 155. The
number of the second pixels 15¢ may be as many as the sum
of the number of the first pixels 15+ and the number of the
third pixels 154. That is, the number of the second pixels 15g
may be twice the number of either the first or third pixels 15~
or 155.

[0028] Inthe pixel arrangement structure using the Pen Tile
pattern, a pair of first and second pixels 157 and 15¢ disposed
in parallel constitute a first sub-pixel 15A, and a pair of
second and third pixels 15g and 156 disposed in parallel
constitute a second sub-pixel 15B. In addition, adjacent first
and second sub-pixels 15A and 15B constitute a pixel unit,
thereby expressing different colors.

[0029] The pixel arrangement structure of the Pen Tile pat-
tern can be usefully applied for the purpose of improving the
lifespan of the organic light emitting display device in which
characteristics of organic light emitting diodes are different
for colors.

[0030] The first, second, and third pixels 157 15g, and 155
may be arranged in ways in the pixel unit 10, in addition to the
stripe pattern or the Pen Tile pattern.

[0031] FIG. 2 is a diagram illustrating an organic light
emitting display device according to an exemplary embodi-
ment of the present invention. FIG. 3 is a circuit diagram
illustrating an example of a pixel shown in FIG. 2. For con-
venience, the pixel arrangement structure of the Pen Tile
pattern shown in FIG. 1B is applied as an example in FIG. 2.
However, the pixel arrangement structure applicable to the
present invention is not limited to the Pen Tile pattern, and it
will be apparent that the pixel arrangement structure may be
variously modified.

[0032] First, referring to FIG. 2, the organic light emitting
display device includes a pixel unit 10, a scan driver 20, a data
driver 30, and a timing controller 40.

[0033] The pixel unit 10 is a main element that constitutes
a panel of the organic light emitting display device. The pixel
unit 10 includes a plurality of pixels 157, 15¢, and 155 posi-
tioned at intersection portions of scan lines S1 to Sn and data
lines D1 to Dm. The pixel unit 10 receives scan lines S1to Sn
and data lines D1 to Dm respectively extending from the scan
driver 20 and the data driver 30. In addition, the pixel unit 10
is connected to first and second pixel power sources ELVDD
and ELVSS supplied from an external power circuit (not
shown).

[0034] The pixels 157, 15g, and 155 connected to the first
and second pixel power sources ELVDD and ELVSS emit
light with luminance corresponding to a data signal input
when a scan signal is supplied.
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[0035] TInorder to display a colorimage, the pixels 157, 15g,
and 155 may include first pixels 157 each including a first
color organic light emitting diode OLED, e.g., a red organic
light emitting diode OLEDr, second pixels 15g each includ-
ing a second color organic light emitting diode, e.g., a green
organic light emitting diode OLEDg, and third pixels 156
each including a third color organic light emitting diode, e.g,,
a blue organic light emitting diode OLEDb. That is, the first
pixels 157 may be red pixels, the second pixels 15¢ may be
green pixels, and the third pixels 155 may be blue pixels.
[0036] The first to third pixels 157 15g, and 155 may be
arranged in the pixel unit 10 in a pixel arrangement structure
having a preset rule in order to display a color image. For
example, the first to third pixels 157 15g, and 155 may havea
pixel arrangement structure according to a Pen Tile pattern.
[0037] In this case, the first pixels 157 and the third pixels
155 may be alternately disposed on some pixel columns, e.g,,
odd-numbered pixel columns, and the second pixels 15g may
be disposed in a line on the other pixel columns, e.g., even-
numbered pixel columns.

[0038] Meanwhile, in addition to the organic light emitting
diodes OLEDr, OLEDg, and OLEDb configured to generate
light, the pixels 15x, 15g, and 155 further include pixel circuits
PCr, PCg, and PCb configured to control driving currents
supplied to the organic light emitting diodes OLEDr, OLEDg,
and OLEDb, respectively. That is, the organic light emitting
diodes OLEDr, OLEDg, and OLEDb and the pixel circuits
PCr, PCg, and PCb are respectively formed in the pixels 157,
15¢, and 154.

[0039] The pixel circuit PC, as shown in FIG. 3, is config-
ured to include a first transistor M1, a second transistor M2,
and a storage capacitor Cst. In addition, the pixel circuit PC
may further include one or more transistors and/or one or
more capacitors. The structure of the pixel circuit PC may be
variously modified.

[0040] The first, second, and third pixels 157 15¢, and 155
may be designed to have the same structure. Thus, the first,
second, and third pixels 15, 15g, and 155 are each schemati-
cally shown as pixel 15 in FIG. 3.

[0041] Referring to FIG. 3, the pixel 15 includes an organic
light emitting diode OLED and a pixel circuit PC configured
to drive the organic light emitting diode OLED.

[0042] An anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit PC, and a cathode
electrode of the organic light emitting diode OLED is coupled
to the second pixel power source ELVSS. When driving cur-
rent is supplied from the pixel circuit PC, the organic light
emitting diode OLED generates light with a luminance cor-
responding to the driving current.

[0043] The pixel circuit PC controls the amount of the
driving current supplied to the organic light emitting diode
OLED corresponding to a data signal supplied to a data line D
when a scan signal is supplied to a scan line S.

[0044] The pixel circuit PC includes a first transistor M1, a
second transistor M2, and a storage capacitor Cst. Here, the
first transistor M1 is coupled between the data line D and one
terminal of the storage capacitor Cst, and has a gate electrode
coupled to the scan line S. The second transistor M2 is
coupled between the first pixel power source ELVDD and the
organic light emitting diode OLED, and has a gate electrode
coupled to a coupling node between the first transistor M1 and
the storage capacitor Cst. The storage capacitor Cst is coupled
between a first electrode and the gate electrode of the second
transistor M2.
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[0045] The first transistor M1 is turned on when the scan
signal is supplied to the scan line S, to supply the data signal
supplied from the data line D to the storage capacitor Cst.
Then, the storage capacitor Cst i3 charged with a voltage
corresponding to the data signal and, accordingly, the voltage
corresponding to the data signal is applied to the gate elec-
trode of the second transistor M2. Then, the second transistor
M2 supplies, to the organic light emitting diode OLED, a
driving current corresponding to the data signal.

[0046] In a case where the data signal is a data signal
corresponding to a black gray scale, the second transistor M2
is turned off to block the driving current from flowing through
the organic light emitting diode OLED. In a case where the
data signal is a data signal corresponding to a non-black gray
scale, the second transistor M2 is turned on to an amount
corresponding to the data signal, thereby forming a current
path of driving current flowing from the first pixel power
source ELVDD to the second pixel power source ELVSS via
the second transistor M2 and the organic light emitting diode
OLED. Accordingly, the organic light emitting diode OLED
emits light with a luminance corresponding to the data signal.

[0047] As such, the pixel 15 includes the pixel circuit PC
configured to include the plurality of transistors M1 and M2
and a storage capacitor Cst, and the organic light emitting
diode OLED is driven to produce light corresponding to the
driving current supplied from the pixel circuit PC.

[0048] Referring back to FIG. 2, the scan driver 20 gener-
ates a scan signal, corresponding to a scan control signal SCS
supplied from the timing controller 40, and progressively
supplies the generated scan signal to the scan lines S1 to Sn.
If the scan signal is supplied to the scan lines S1 to Sn, the
pixels 157, 15g and 155 are progressively selected for each
horizontal line.

[0049] The data driver 30 generates a data signal using a
display data Data and a data control signal DCS supplied from
the timing controller 40, and supplies the generated data
signal to the data lines D1 to Dm whenever the scan signal is
supplied. Then, the data signal is supplied to the pixels 15z
15g, and 155 selected by the scan signal.

[0050] The timing controller 40 generates the scan control
signal SCS and the data control signal DCS corresponding to
externally-supplied synchronization signals. The scan con-
trol signal SCS generated by the timing controller 40 is sup-
plied to the scan driver 20, and the data control signal DCS
generated by the timing controller 40 is supplied to the data
driver 30. The timing controller 40 supplies, to the data driver
30, the externally-supplied display data Data.

[0051] The organic light emitting display device described
above is an active matrix type organic light emitting display
device that includes organic light emitting diodes OLED,
OLEDg, and OLEDb and pixel circuits PCr, PCg, and PCb in
the respective pixels 15% 15g, and 155. The organic light
emitting display device has an advantage in that the power
consumption of the organic light emitting diode is small.

[0052] As shown in FIG. 3, the pixel circuit PC includes a
plurality of transistors including the first and second transis-
tors M1 and M2. The characteristics of the transistors M1 and
M2 are closely related to emission luminance of the pixel 15.
[0053] Here, semiconductor layers of the transistors M1
and M2 may be crystallized using laser radiation, such as an
excimer laser annealing (ELA). In this case, the panel using
the pixel unit 10 as a main element may be crystallized by
being divided into a plurality of areas, which results in a line
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defect at a boundary of each area. This will be described in
detail below with reference to FIG. 4.

[0054] FIG. 4 is a diagram illustrating a crystallization
process of a panel using laser radiation.

[0055] Referring to FIG. 4, the panel 1 including the pixel
unit 10 as a main element may pass through the crystallization
process by being divided into two or more areas.

[0056] More specifically, ELA crystallization equipment is
manufactured to have a certain size, and therefore, the size of
alaser bar with which the ELA crystallization equipment can
radiate laser light has difficulty in covering all transistors
formed in the panel 1.

[0057] For example, in order to crystallize the transistors
formed in the large-size panel 1, the panel 1 is divided into
areas 2, and laser light is radiated onto the divided areas 2.
[0058] In this case, a boundary portion 4 between the
divided areas 2 generally passes through the crystallization
process twice due to a margin error of the ELA crystallization
equipment, etc. That is, in a case where the panel 1 is divided
into a plurality of areas 2, and laser light is radiated onto each
area 2, the boundary portion 4 between the divided area
passes through the crystallization process (i.e., laser radia-
tion) twice.

[0059] In this case, the characteristics of transistors posi-
tioned at the boundary portion 4 between the divided areas 2
is different from that of transistors positioned in the other area
2. Therefore, variations in characteristics of the pixels of the
boundary portion 4 are relatively large, as compared to pixels
in the other areas 2. This may cause a line defect on a screen,
thereby lowering image quality.

[0060] Particularly, in a case where the second pixels hav-
ing the organic light emitting diodes OLEDg are disposed in
a line on preselected pixel columns as shown in FIG. 2, the
line defect becomes significant, thereby lowering image qual-
ity.

[0061] Accordingly, a plan for improving image quality by
preventing a line defect on a screen will be disclosed accord-
ing to exemplary embodiments of the present invention. This
will be described in detail below with reference to FIGS. 5 to
7.

[0062] FIG. 5 is a diagram illustrating an organic light
emitting display device according to another exemplary
embodiment of the present invention. FIG. 6 is a circuit dia-
gram illustrating a structure in which organic light emitting
diodes and pixel circuits of two adjacent pixels are cross-
coupled to other in some of the pixels shown in FIG. 5. For
convenience, in FIGS. 5 and 6, portions identical or similar to
those of FIGS. 2 and 3 are designated by like reference
numerals, and their detailed descriptions will be omitted.
[0063] Referring to FIGS. 5 and 6, in the organic light
emitting display device according to this exemplary embodi-
ment, organic light emitting diodes OLEDr, OLEDg, and
OLEDD included in at least some pixels 15#, 15¢', and 155’
are respectively coupled to pixel circuits PCr, PCg, and PCb
formed in areas of adjacent pixels 15+, 15¢', and 155"
[0064] In atleast some pixels 15+, 15g', and 155" provided
in the pixel unit 10, organic light emitting diodes OLED and
pixel circuits PC in two pixels, which are disposed in parallel
to emit light of different colors, may be cross-coupled to each
other.

[0065] According to the Pen Tile pattern in which a pair of
adjacent first and second pixels 157 and 15¢ constitute a first
sub-pixel 15A, and a pair of adjacent second and third pixels
15g and 155 constitute a second sub-pixel 15B, the organic
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light emitting diodes OLEDr, OLEDg, and OLEDb and the
pixel circuits PCr, PCg, and PCb in the first and second pixels
157 and 15¢' or the second and third pixels 15¢' and 154' may
be cross-coupled to each other in at least some of the sub-
pixels 15A' and 15B'.

[0066] For example, the organic light emitting diodes
OLEDr, OLEDg, and OLEDb and the pixel circuits PCr, PCg,
and PCb in the first and second pixels 15#' and 15g' or the
second and third pixels 15¢' and 154" may be cross-coupled to
each other inside sub-pixels 15A' and 15B' positioned on an
odd-numbered or even-numbered horizontal line for each
horizontal line of the pixel unit 10.

[0067] That is, in the first sub-pixels 15A" among the sub-
pixels 15A' and 15B, the first color organic light emitting
diode OLEDr of the first pixel 157 may be coupled to the pixel
circuit PCrformed in the second pixel 15¢" adjacent to the first
pixel 15+, i.e., the second pixel 15¢" having the second color
organic light emitting diode OLEDg formed therein, and the
second color organic light emitting diode OLEDg of the
second pixel 15¢' may be coupled to the pixel circuit PCg
formed in the first pixel 15 adjacent to the second pixel 15¢',
i.e., the first pixel 15+ having the first color organic light
emitting diode OLEDr formed therein.

[0068] In this case, the pixel circuit PCg formed in the first
pixel 157 substantially becomes a pixel circuit PCg for driv-
ing the organic light emitting diode OLEDg of the second
pixel 15¢', and the pixel circuit PCr formed in the second pixel
15¢' substantially becomes a pixel circuit PCr for driving the
organic light emitting diode OLEDr of the first pixel 157"
[0069] In the second sub-pixels 15B', the second color
organic light emitting diode OLEDg of the second pixel 15¢'
may be coupled to the pixel circuit PCg formed in the third
pixel 155 adjacent to the second pixel 15¢', i.e., the third pixel
154" having the third color organic light emitting diode
OLEDbD formed therein, and the third color organic light
emitting diode OLEDb of the third pixel 155" may be coupled
to the pixel circuit PCb formed in the second pixel 15¢'
adjacent to the third pixel 154, i.e., the second pixel 15¢'
having the second color organic light emitting diode OLEDg
formed therein.

[0070] In this case, the pixel circuit PCb formed in the
second pixel 15¢' substantially becomes a pixel circuit PCb
for driving the organic light emitting diode OLEDb of the
third pixel 154", and the pixel circuit PCg substantially
becomes a pixel circuit PCg for driving the organic light
emitting diode OLEDg of the second pixel 15¢g".

[0071] That is, in the exemplary embodiment of the present
invention, the second pixels 15g and 15¢' emitting the same
green light are disposed in a line on preselected pixel col-
umns, e.g., even-numbered pixel columns, provided in the
pixel unit 10. In this case, the organic light emitting diodes
OLEDg included in at least some second pixels 15¢' among
the second pixels 15¢ and 15¢" disposed on the preselected
pixel columns are coupled to the pixel circuits PCg formed in
the areas of the first or third pixels 15" or 156" on pixel
columns adjacent to the preselected pixel columns.

[0072] For example, the second pixels 15¢ and 15¢' dis-
posed on the predselected pixel columns may be alternately
coupled to the pixel circuits PCg formed in the areas of the
first or third pixels 15#' and 155' on pixel columns adjacent the
preselected pixel columns.

[0073] Thus, in a case where laser light is radiated twice
onto a pixel column on which the second pixels 15g and 15g'
are arranged in the ELA crystallization process so that the
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characteristic of transistors M is different from that of tran-
sistors on other pixel columns, the non-uniformity of lumi-
nance caused by the variation is spread into the first or third
pixels 15#' or 154", so that it is possible to prevent the second
pixels 15g and 15¢' from exhibiting a line defect, etc.

[0074] In the exemplary embodiment of the present inven-
tion, itis possible to effectively prevent the reduction in image
quality due to the line defect even when pixels of at least one
color are disposed in a line along the same pixel column.
[0075] Intheorganic light emitting display device utilizing
the exemplary embodiment of the present invention, although
the pixel column onto which laser light is radiated twice in the
ELA crystallization process is not necessarily a pixel column
on which pixels emitting the same color are arranged, at least
some of the organic light emitting diodes OLED disposed on
the pixel column may be coupled to the pixels PC formed on
the pixel column onto which laser light is radiated once. In
this case, a variation in luminance is spread, so that it is
possible to prevent the occurrence of a line defect. Accord-
ingly, it is possible to improve image quality.

[0076] Thus, the exemplary embodiment of the present
invention will be useful particularly when pixels emitting the
same color are arranged on at least some pixel columns.
However, the present invention is not limited thereto. That is,
the present invention can be usefully applied to all organic
light emitting display devices having various pixel arrange-
ments.

[0077] Inthe exemplary embodiment of the present inven-
tion, the timing controller 40 provides the data driver 30 with
externally-supplied display data Data. In this process, the
display data Data may be rearranged corresponding to the
positions of the pixel circuits PCr, PCg, and PCb coupled to
the organic light emitting diodes OLEDr, OLEDg, and
OLED®b of the respective pixels 157, 157, 15g, 15¢', 155, and
15%'. The rearranged display data Data' may be provided to
the data driver 30.

[0078] For example, the timing controller 40 may be pro-
grammed so that addresses corresponding to the positions of
the pixel circuits PCr, PCg, and PCb coupled to the respective
organic light emitting diode OLEDr, OLEDg, and OLEDb.
Accordingly, the organic light emitting display device of the
exemplary embodiment of the present invention can be nor-
mally driven without any driving error.

[0079] FIG. 7 is a diagram illustrating an organic light
emitting display device according to still another exemplary
embodiment of the present invention. For convenience, in
FIG. 7, portions identical or similar to those of FIG. 5 are
designated by like reference numerals, and their detailed
descriptions will be omitted.

[0080] Referring to FIG. 7, the sub-pixels in which organic
light emitting diodes OLED and pixel circuits of two pixels
are cross-coupled to each other may be specified as first or
second subs-pixels 15A or 15B'.

[0081] Forexample, in the first sub-pixels 15A, a first color
organic light emitting diode OLEDr may be coupled to a pixel
circuit PCr formed in a first pixel 157 in which the first color
organic light emitting diode OLEDr is formed, and a second
color organic light emitting diode OLEDg may also be
coupled to a pixel circuit PCg formed in a second pixel 15g in
which the second color organic light emitting diode OLEDg
is formed.

[0082] On the other hand, in the second sub-pixels 15B',
organic light emitting diodes OLEDg and OLEDb and pixel
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circuits PCg and PCb of second and third pixels 15¢" and 155’
may be cross-coupled to each other.

[0083] In this case, the pixel unit 10 of the organic light
emitting display device is formed in a checkerboard pattern
using sub-pixels 15A and 15B' as a unit. In the pixel unit 10,
some sub-pixels, e.g.. the organic light emitting diodes
OLEDgand OLEDb and the pixel circuits PCg and PCb of the
second and third pixels 15¢g" and 154' constituting the second
sub-pixels 15B' are cross-coupled each other.

[0084] FIGS. 5 and 7 disclose exemplary embodiments of
the present invention, and the present invention is not neces-
sarily limited thereto. That is, adjacent pixels driven so that
their organic light emitting diodes and pixel circuits are
coupled to cross each other may be selected in various man-
ners.

[0085] The organic light emitting display device of the Pen
Tile pattern has been disclosed in various illustrated exem-
plary embodiments of the present invention. In one exem-
plary embodiment, organic light emitting diodes OLED and
pixel circuits of two pixels included in some sub-pixels
among the sub-pixels of the Pen Tile pattern are cross-
coupled to each other. However, the present invention is not
limited thereto. That is, the pixels in which the organic light
emitting diodes OLED and the pixel circuits PC are cross-
coupled to each other are not necessarily included in the same
sub-pixel or pixel unit, and may be variously modified.

[0086] By way of summation and review, pixels display a
preselected image while controlling driving current supplied
to organic light emitting diodes, corresponding to a data sig-
nal. To this end, each pixel includes an organic light emitting
diode and a pixel circuit configured to control driving current
flowing through the organic light emitting diode. The pixel
circuit includes a plurality of transistors including a driving
transistor.

[0087] Each transistor provided in the pixel circuit includes
a semiconductor layer having source, drain, and channel
regions, a gate electrode, a source electrode, and a drain
electrode. The semiconductor layer is formed of polycrystal-
line silicon or amorphous silicon. In this case, polycrystalline
silicon having high electron mobility is currently used for the
semiconductor layer in most organic light emitting display
devices.

[0088] The polycrystalline silicon is prepared by forming
amorphous silicon on a substrate and then crystallizing the
amorphous silicon formed on the substrate. In this case, vari-
ous methods for crystallizing the amorphous silicon may be
used, but a method for radiating laser light onto the amor-
phous silicon to be crystallized into the polycrystalline sili-
con, such as ELA, are currently used in most processes.

[0089] Here, the methods for radiating laser light onto the
amorphous silicon to be crystallized into the polycrystalline
silicon have great influence on characteristics of transistors,
such as mobility and threshold voltage. However, the ELA
crystallization equipment is manufactured to certain size con-
straints, and hence there occurs a case where a panel is
divided into areas, and laser light is radiated onto the divided
areas.

[0090] In this case, the characteristic of transistors posi-
tioned at a boundary portion between the divided areas may
be different from that of transistors positioned in the other
areas with a relatively large variation. Accordingly, a line
defect occurs at the boundary portion on a screen, thereby
lowering image quality.
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[0091] As described above, according to exemplary
embodiments of the present invention, each organic light
emitting diode included in at least some pixels among the
plurality of pixels arranged in the pixel unit is coupled to a
pixel circuit in the area of an adjacent pixel, so that it is
possible to prevent a line defect on a screen and to improve
image quality.

[0092] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spiritor scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:

pixels disposed between intersecting scan lines and data

lines, each pixel comprising an organic light emitting
diode and a pixel circuit;

a scan driver configured to supply a scan signal to the scan

lines;

a data driver configured to supply a data signal to the data

lines; and

a timing controller configured to supply a scan control

signal to the scan driver and to supply display data and a
data control signal to the data driver,

wherein the organic light emitting diodes of at least some

of the pixels are directly coupled to a pixel circuit of an
adjacent pixel.

2. The organic light emitting display device of claim 1,
wherein the organic light emitting diodes and pixel circuits of
at least some of the pixels that are disposed in parallel with
each other and that emit light of different colors, are cross-
coupled to each other.

3. The organic light emitting display device of claim 1,
wherein:

pixels emitting light of the same colorare disposed in a line

on a pixel column of the pixels; and

the organic light emitting diodes of at least some of the

pixels disposed on the pixel column are coupled to pixel
circuits of pixels in an adjacent pixel column.

4. The organic light emitting display device of claim 3,
wherein the pixels disposed on the pixel column are alter-
nately coupled to pixel circuits of pixels in an adjacent pixel
column.

5. The organic light emitting display device of claim 1,
wherein:

the timing controller is configured to receive the display

data supplied from the outside of the organic light emit-
ting display panel; and

the timing controller is configured to rearrange the display

data to correspond to the positions of the pixel circuits
coupled to the organic light emitting diodes of each
pixel, and to supply the rearranged display data to the
data driver.

6. The organic light emitting display device of claim 1,
wherein:

the pixels comprise first pixels each comprising a first color

organic light emitting diode, second pixels each com-
prising a second color organic light emitting diode, and
third pixels each comprising a third color organic light
emitting diode; and
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each second color organic light emitting diode of at least
some of the second pixels is coupled to a pixel circuit of
an adjacent first or third pixel.

7. The organic light emitting display device of claim 6,
wherein the second pixels are arranged along the same pixel
column.

8. The organic light emitting display device of claim 6,
wherein the first or third color organic light emitting diode of
the adjacent first or third pixel is coupled to the pixel circuit of
the pixel including the second color organic light emitting
diode is formed.

9. The organic light emitting display device of claim 6,
wherein:

the first, second and third pixels are arranged according to

a Pen Tile pattern;
the first and third pixels are red or blue pixels; and
the second pixels are green pixels.
10. The organic light emitting display device of claim 9,
wherein:
a pair of adjacent first and second pixels or a pair of adja-
cent second and third pixels constitute a sub-pixel; and

in sub-pixels positioned on an odd-numbered or even-num-
bered horizontal line for each horizontal line of the pix-
els, the organic light emitting diodes and the pixel cir-
cuits of the first and second pixels or the second and third
pixels are cross-coupled to each other.

Jan. 15,2015

11. The organic light emitting display device of claim 9,
wherein:

a pair of adjacent first and second pixels or a pair of adja-
cent second and third pixels constitute a sub-pixel; and

in some sub-pixels formed in a checkerboard pattern using
the sub-pixel as a unit, the organic light emitting diodes
and the pixel circuits of the first and second pixels or the
second and third pixels are cross-coupled to each other.

12. An organic light emitting display device, comprising:

pixels disposed at intersection points of scan lines and data
lines, an organic light emitting diode and a pixel circuit
being formed in each pixel;

a scan driver configured to supply a scan signal to the scan
lines;

a data driver configured to supply a data signal to the data
lines; and

a timing controller configured to supply a scan control
signal to the scan driver and to supply display data and a
data control signal to the data driver,

wherein, in at least some of the pixels, organic light emit-
ting diodes and pixel circuits of two pixels disposed in
parallel to emit light of different colors are cross-
coupled to each other.

L S T T



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

#RI&ZBAA
4PN

IPCH %5
CPCH %5
11 AR

H A2 FF 30k
ShEREESE

BEG®F)

BNRXEREKE

US20150015464A1 NI (»&E)B

US14/202926

ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

LEE SEUNG KYU

LEE, SEUNG-KYU

G09G3/32

G09G3/3233 G09G2300/0452 G09G2300/0842 G09G2320/0233

1020130080268 2013-07-09 KR

US9530348

Espacenet USPTO

—MENEAKRETEE , SRGRET , AEER  BER RN
FiEFR. BRETOEUTARLKNBELNIXBoLNEE | H#

BESMERPERENEXZRENRRERE. ARRIFOEARL
RUPHEES. BERIFOBRFELREHABIEES. HFEFSEQEE
TR RABEHES  FRETRENRERHESREELAHER R ¢
. ERENRAETREES , BREED —LEETNEIENLK
“REBIREIEREASEEPNEERERES,

2015-01-15

2014-03-10

patsnap



https://share-analytics.zhihuiya.com/view/9a66e6e2-7ac5-45c9-a12d-167dcb50e6c0
https://worldwide.espacenet.com/patent/search/family/052276688/publication/US2015015464A1?q=US2015015464A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150015464%22.PGNR.&OS=DN/20150015464&RS=DN/20150015464

