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7) ABSTRACT

An organic light emitting display device capable of improv-
ing image quality on a large panel. The organic light emitting
display device includes a panel divided into at least two
regions including a first region crystallized by a first crystal-
lization process and a second region crystallized by a second
crystallization process, in which a boundary part of the first
and second regions is subject to both the first crystallization
process and the second crystallization process, and further
includes: organic light emitting diodes at crossing regions of
scan lines and data lines; and pixel circuits at the crossing
regions and configured to supply currents to the organic light
emitting diodes. Here, couplings between the pixel circuits
within the first region and the boundary part and their respec-
tive organic light emitting diodes are different from couplings
between the pixel circuits within the second region and their
respective organic light emitting diodes.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0033570, filed on
Apr. 17, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The following description relates to an organic light
emitting display device.

[0004] 2. Description of Related Art

[0005] Recently, various flat panel display devices, which
are lighter in weight and smaller in size than a cathode ray
tube display device, have been developed. Here, the flat panel
display device may be a liquid crystal display device, a field
emission display device, a plasma display panel display
device, an organic light emitting display device, etc.

[0006] Among the flat panel display devices, the organic
light emitting display device displays an image using organic
light emitting diodes that generate light by recombination of
electrons and holes. Such an organic light emitting display
device can be driven with low power consumption, and at
rapid response speed.

[0007] The organic light emitting display device is pro-
vided with pixels disposed in a matrix type pattern. The
respective pixels display an image quality that may be prede-
termined, while controlling the amount of current supplied to
the organic light emitting diodes corresponding to data sig-
nals. To this end, the respective pixels include a plurality of
transistors.

[0008] The transistors generally include a semiconductor
layer including a source region, a drain region, and a channel
region; a gate electrode; a source electrode; and a drain elec-
trode. The semiconductor layer is formed of polycrystalline
silicon (Poly-si) or amorphous silicon (a-si). Most of the
organic light emitting display devices currently use the poly-
crystalline silicon (Poly-si) having high electron mobility as
the semiconductor layer.

[0009] The polycrystalline silicon is generated by forming
and crystallizing amorphous silicon on a substrate. Here,
various suitable methods may be used for crystallizing the
amorphous silicon, such as an Excimer Laser Annealing
(ELA) method. The ELA method crystallizes the amorphous
silicon as the polycrystalline silicon by emitting laser thereto.
[0010] The process of crystallizing the amorphous silicon
as the polycrystalline silicon by emitting laser thereto has a
great influence on the characteristics of the transistors such as
mobility and threshold voltage, etc. Therefore, laser should
be emitted uniformly to the transistors.

[0011] An ELA crystallization equipment is manufactured
10 have a predetermined size. Here, when the transistors
formed on a large panel are crystallized, laser is emitted
thereto by dividing the regions of the panel. Here, a boundary
part of the regions is subject to a two-time crystallization
process (i.e., subject to a crystallization process and another
crystallization process) due to margin errors, etc. of the ELA
crystallization equipment. In other words, as shown in FIG. 1,
the boundary part of the divided regions of the panel 2 is
subject to the two-time crystallization process (i.e., subject to
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a laser emission and another laser emission). In this case, the
characteristics of the transistors positioned on the boundary
part 4 of the divided regions of the panel 2 is set to be different
from those of the transistors positioned on regions other than
the boundary part 4. Therefore, a problem arises in that an
image having undesired noise shape is displayed on the
boundary part 4 of the divided regions of the panel 2.

SUMMARY

[0012] An aspect of an embodiment of the present inven-
tion is directed toward an organic light emitting display
device that can improve image quality on a large panel.
[0013] Anembodiment ofthe present invention provides an
organic light emitting display device that includes a panel
divided into at least two regions including a first region crys-
tallized by a first crystallization process and a second region
crystallized by a second crystallization process, in which a
boundary part of the first and second regions is subject to both
the first crystallization process and the second crystallization
process. The organic light emitting display device further
includes: a scan driver configured to supply scan signals
sequentially to scan lines; a data driver configured to supply
data signals to data lines when the respective scan signals are
supplied; organic light emitting diodes at crossing regions of
the scan lines and the data lines; and pixel circuits at the
crossing regions and configured to supply currents to the
organic light emitting diodes, wherein couplings between the
pixel circuits within the first region and within the boundary
part and their respective organic light emitting diodes are
different from couplings between the pixel circuits within the
second region and their respective organic light emitting
diodes.

[0014] In one embodiment, the first region is at an upper
side of the boundary part, and the second side is at a lower side
of the boundary part.

[0015] In one embodiment, the organic light emitting
diodes within the first region and located on a current hori-
zontal line are coupled to their respective pixel circuits
located on a previous horizontal line.

[0016] In one embodiment, the pixel circuits within the
boundary part are not coupled to the organic light emitting
diodes within the boundary part.

[0017] In one embodiment, the organic light emitting
diodes within the second region are coupled to their respec-
tive pixel circuits within the second region. Here, the organic
light emitting diodes within the second region and their
respective pixel circuits within the second region may be
located on a same horizontal line.

[0018] Another embodiment of the present invention pro-
vides an organic light emitting display device that includes a
panel divided into at least two regions including a first region
crystallized by a first crystallization process and a second
region crystallized by a second crystallization process, in
which a boundary part of the first and second regions is
subject to both the first crystallization process and the second
crystallization process. The organic light emitting display
device further includes: a scan driver configured to supply
scan signals sequentially to scan lines; a data driver config-
ured to supply data signals to data lines when the respective
scan signals are supplied; organic light emitting diodes at
crossing regions of the scan lines and the data lines; and pixel
circuits at the crossing regions and configured to supply cur-
rents to the organic light emitting diodes. Here, the organic



US 2010/0265165 Al

light emitting diodes within the boundary part are coupled to
their respective pixel circuits located within regions other
than the boundary part.

[0019] With the organic light emitting display device
according to embodiments of the present invention, the
organic light emitting display device included within the
boundary part being subject to a two-time crystallization
process (i.e., the first crystallization process and the second
crystallization process) is coupled to the pixel circuit posi-
tioned on regions other than the boundary part. Also, the pixel
circuit included within the boundary part is not coupled to the
organic light emitting diodes within the boundary part. There-
fore, the embodiments of the present invention can prevent
noise in stripe shape from being generated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0021] FIG. 1 is a schematic diagram showing a crystalli-
zation process of a large panel;

[0022] FIG. 2 is a schematic diagram showing an organic
light emitting display device according to an embodiment of
the present invention;

[0023] FIG. 3 is a schematic diagram showing an embodi-
ment of the pixel of FIG. 2;

[0024] FIG. 4 is a schematic diagram showing a coupling
relation between a pixel circuit and organic light emitting
diodes based on a boundary part in the organic light emitting
display device according to an embodiment of the present
invention;

[0025] FIG. 5 is a schematic diagram showing a coupling
relation between a pixel circuit and organic light emitting
diodes based on a boundary part in the organic light emitting
display device according to another embodiment of the
present invention; and

[0026] FIG. 6 is a schematic diagram showing a coupling
between the organic light emitting diodes including a circuit
structure of the pixel circuit and the pixel circuit in the organic
light emitting display device of FIG. 4.

DETAILED DESCRIPTION

[0027] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
elements that are not essential to the complete understanding
of the invention are not provided for clarity. Also, like refer-
ence numerals refer to like elements throughout.

[0028] Hereinafter, exemplary embodiments of the present
invention, proposed so that a person having ordinary skill in
the art can easily carry out the present invention, will be
described in more detail with reference to the accompanying
FIG. 2 to FIG. 6.

[0029] FIG. 2 is a schematic diagram showing an organic
light emitting display device according to an embodiment of
the present invention.

[0030] Referring to FIG. 2, the organic light emitting dis-
play device according to the embodiment of the present

Oct. 21,2010

invention includes a panel 30 that includes a plurality of
pixels 40 coupled to scan lines S1 to Sn and data lines D1 to
Dm, a scan driver 10 that drives the scan lines S1 to Sn, a data
driver 20 that drives the data lines D1 to Dm, and a timing
controller 50 that controls the scan driver 10 and the data
driver 20.

[0031] The panel 30 supplies a first power of a first power
supply ELVDD and a second power of a second power supply
ELVSS (e.g., the first power and second power being supplied
from an external device) to the pixels 40. The pixels 40
receive the first power of the first power supply ELVDD and
the second power of the second power supply ELVSS, and
generate light having a brightness (e.g., a predetermined
brightness) corresponding to the data signals input when the
scan signals are supplied.

[0032] Here, the respective pixels 40 include an organic
light emitting diode and a pixel circuit that controls the
amount of current supplied to the organic light emitting
diode. The pixel circuit includes at least one transistor and
capacitor, and a driving transistor included in the pixel circuit
controls the amount of current supplied from the first power
supply ELVDD to the second power supply ELVSS via the
organic light emitting diode, corresponding to the data signal.
[0033] Also, the panel according to the present invention,
which is a large panel, is divided into at least two regions to be
subject to a crystallization process. Here, the coupling
between the pixel circuit and the organic light emitting diode
is set to be partially different based on a boundary part to
which laser is emitted twice. The detailed explanation thereof
will be described later.

[0034] The scan driver 10 supplies scan signals sequen-
tially to the scan lines S1to Sn. Ifthe scan signals are supplied
sequentially to the scan lines S1 to Sn, the pixels 40 are
selected sequentially in line unit.

[0035] The data driver 20 generates data signals using data
Data supplied from the timing controller 50, and supplies the
data signals to the data lines D1 to Dm whenever the scan
signals are supplied. Then, the data signals are supplied to the
pixels 40 selected by the scan signals.

[0036] The timing controller 50 generates a data driving
control signal DCS and a scan driving control signal SCS
corresponding to synchronization signals supplied from the
external. The data driving control signal generated from the
timing controller 50 is supplied to the data driver 20, and the
scan driving control signal SCS generated therefrom is sup-
plied to the scan driver 10. Also, the timing controller 50
rearranges the data Data supplied from the external to supply
them to the data driver 20.

[0037] FIG. 3 is a schematic diagram showing an embodi-
ment of the pixel of FIG. 2. FIG. 3 is for explaining the
structure of the pixel so that the structure of the pixel circuit
42, and the coupling structure of the pixel circuit 42 and the
organic light emitting diode OLED are not limited to FIG. 3.
[0038] Referring to FIG. 3, the pixel 40 of the organic light
emitting display device according to the embodiment of the
present invention includes the organic light emitting diode
OLED and the pixel circuit42 coupled to the data line Dm and
the scan line Sn to control the organic light emitting diode
OLED.

[0039] The anode electrode of the organic light emitting
diode OLED is coupled to the pixel circuit 42, and the cathode
electrode thereof is coupled to the second power supply
ELVSS. Such apixel circuit 42 controls the amount of current
supplied to the organic light emitting diode OLED corre-
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sponding to the data signal supplied to the data line Dm when
the scan signal is supplied to the scan line Sn. To this end, the
pixel circuit 42 includes a second transistor M2 coupled
between the first power supply ELVDD and the organic light
emitting diode OLED, a first transistor coupled among the
second transistor M2, the data line Dm, and the scan line Sn,
and a storage capacitor Cst coupled between the gate elec-
trode and the first electrode of the second transistor M2.

[0040] The gate electrode of the first transistor M1 is
coupled to the scan line Sn, and the first electrode thereof is
coupled to the data line Dm. Also, the second electrode of the
first transistor M1 is coupled to one side terminal of the
storage capacitor Cst. Here, the first electrode is the source
electrode or the drain electrode, and the second electrode is
set to an electrode other than the electrode of the first elec-
trode. For example, if the first electrode is the source elec-
trode, the second electrode is the drain electrode. The first
transistor M1 coupled to the scan line Sn and the data line Dm
is turned on when the scan signal is supplied from the scan
line Sn to supply the data signal supplied from the data line
Dm to the storage capacitor Cst. Here, the storage capacitor
Cst is charged with the voltage corresponding to the data
signal.

[0041] The gate electrode of the second transistor M2 is
coupled to one side terminal of the storage capacitor Cst, and
the first electrode thereof is coupled to the other side terminal
ofthe storage capacitor Cst or the first power supply ELVDD.
In addition, the second electrode of the second transistor M2
is coupled to the anode electrode of the organic light emitting
diode OLED. Such a second transistor M2 controls the
amount of current flowing from the first power supply
ELVDD to the second power supply ELVSS via the organic
light emitting diode OLED corresponding to the voltage val-
ues stored in the storage capacitor Cst. Here, the organic light
emitting diode OLED generates light corresponding to the
amount of current supplied from the second transistor M2.

[0042] FIG. 4 is a schematic diagram showing an embodi-
ment of a coupling relation between a pixel circuit and
organic light emitting diodes based on a boundary part in the
organic light emitting display device according to the present
invention. For convenience of explanation, in FIG. 4, it is
assumed that laser for crystallization is overlapped on one
horizontal line.

[0043] Referring to FIG. 4, the organic light emitting
diodes OLED positioned on divided regions of the panel 30
are coupled electrically to the pixel circuits 42 positioned on
previous horizontal lines. In other words, the organic light
emitting diodes OLED positioned on the i” (i is a natural
number) horizontal line, which is the boundary part 32,
receive current from the pixel circuits 42 positioned on the
i1 horizontal line. Also, the organic light emitting diodes
OLED positioned on the i-1* horizontal line receive current
from the pixel circuits 42 positioned on the i-2"“ horizontal
line. In other words, the organic light emitting diodes OLED
positioned on an upper side (a first side) including the bound-
ary part 32 are coupled to the pixel circuits 42 positioned on
the previous horizontal line.

[0044] Inaddition, the organic light emitting diodes OLED
positioned on a lower side (a second side) of the boundary
part 32 are coupled to the pixel circuits 42, the organic light
emitting diodes OLED and the pixel circuits 42 being posi-
tioned on the same horizontal line. In other words, the organic
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light emitting diodes OLED positioned on the i+1*horizontal
line receive current from the pixel circuits 42 positioned on
the i+1* horizontal line.

[0045] As described above, the organic light emitting
diodes positioned on the boundary part 32 receive current
from the pixel circuit 42 positioned on regions other than the
boundary part 32. Also, the pixel circuits 42 positioned on the
boundary part 32 are not coupled to the organic light emitting
diodes OLED. Therefore, an embodiment of the present
invention can prevent or reduce image having noise shape
from being displayed on the boundary part 32.

[0046] In other words, the boundary part 32 in the divided
regions of the panel 30 is subject to the two-time crystalliza-
tion process (i.e., subject a crystallization process and another
crystallization process). In this case, the characteristics of the
transistors included in the pixel circuit 42 positioned on the
boundary part 32 are set to be different from the characteris-
tics of the transistors poisoned on regions other than the
boundary part. Therefore, an embodiment of the present
invention controls the pixel circuits 42 positioned on the
boundary part 32 not to be coupled to the organic light emit-
ting diodes OLED, thereby making it possible to improve
image quality.

[0047] Also, inFIG. 4, it is assumed that only one horizon-
tal line is included in the boundary part 32, however, the
present invention is not limited thereto. For example, two
horizontal lines may be included in the boundary part 32, as
shown in FIG. 5. Here, as described above, the organic light
emitting diodes OLED positioned on the boundary part 32 are
coupled electrically to the pixel circuits 42 positioned on the
previous horizontal line.

[0048] In other words, the organic light emitting diodes
OLED positioned on the i* horizontal line of the boundary
part 32 receive current from the pixel circuits 42 positioned on
the i-2"“ horizontal line, and the organic light emitting diodes
OLED positioned on the i-1* horizontal line receive current
from the pixel circuits 42 positioned on the i-3"¢ horizontal
line. In addition, the organic light emitting diodes OLED
included in the lower side of the boundary part 32 are coupled
electrically to the pixel circuits 42, the organic light emitting
diodes OLED and the pixel circuits being positioned on the
same horizontal line. In this case, current is not supplied from
the pixel circuits 42 positioned on the boundary part 32 to the
organic light emitting diodes OLED and thereby, making it
possible to prevent image having noise shape from being
displayed on the boundary part 32.

[0049] FIG. 6 is a schematic diagram showing a coupling
between the organic light emitting diodes including a circuit
structure of the pixel circuit and the pixel circuit in the organic
light emitting display device of F1G. 4.

[0050] Referring to FIG. 6, the driving transistors M2 posi-
tioned on the upper side including the boundary part 32 are
coupled to the organic light emitting diodes OLED positioned
on the next horizontal line. In addition, the driving transistors
M2 positioned on the lower side of the boundary part 32 are
coupled to the organic light emitting diodes OLED, the driv-
ing transistors M2 and the organic light emitting diodes
OLED being positioned on the same horizontal line. In this
case, the driving transistors M2 included in the boundary part
32 are not coupled to the organic light emitting diodes and
thereby, making possible to prevent or reduce image having
noise shape from being displayed.

[0051] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
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understood that the invention is not limited to the disclosed
embodiment, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What is claimed is:

1. An organic light emitting display device comprising a
panel divided into at least two regions comprising a first
region crystallized by a first crystallization process and a
second region crystallized by a second crystallization pro-
cess. in which a boundary part of the first and second regions
is subject to both the first crystallization process and the
second crystallization process, the organic light emitting dis-
play device comprising;

ascan driver configured to supply scan signals sequentially

to scan lines;

a data driver configured to supply data signals to data lines

when the respective scan signals are supplied;

organic light emitting diodes at crossing regions of the scan

lines and the data lines; and
pixel circuits at the crossing regions and configured to
supply currents to the organic light emitting diodes,

wherein couplings between the pixel circuits within the
first region and within the boundary part and their
respective organic light emitting diodes are different
from couplings between the pixel circuits within the
second region and their respective organic light emitting
diodes.

2. The organic light emitting display device as claimed in
claim 1, wherein the first region is at an upper side of the
boundary part, and the second side is at a lower side of the
boundary part.

3. The organic light emitting display device as claimed in
claim 1, wherein the organic light emitting diodes within the
first region and located on a current horizontal line are
coupled to their respective pixel circuits located on a previous
horizontal line.

4. The organic light emitting display device as claimed in
claim 3, wherein the pixel circuits within the boundary part
are not coupled to the organic light emitting diodes within the
boundary part.

5. The organic light emitting display device as claimed in
claim 1, wherein the organic light emitting diodes within the
second region are coupled to their respective pixel circuits
within the second region.
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6. The organic light emitting display device as claimed in
claim 5, wherein the organic light emitting diodes within the
second region and their respective pixel circuits within the
second region are located on a same horizontal line.

7. An organic light emitting display device comprising a
panel divided into at least two regions comprising a first
region crystallized by a first crystallization process and a
second region crystallized by a second crystallization pro-
cess, in which a boundary part of the first and second regions
is subject to both the first crystallization process and the
second crystallization process, the organic light emitting dis-
play device comprising:

ascan driver configured to supply scan signals sequentially

to scan lines;

a data driver configured to supply data signals to data lines

when the respective scan signals are supplied;

organic light emitting diodes at crossing regions of the scan

lines and the data lines; and
pixel circuits at the crossing regions and configured to
supply currents to the organic light emitting diodes,

wherein the organic light emitting diodes within the
boundary part are coupled to their respective pixel cir-
cuits located within regions other than the boundary
part.

8. An organic light emitting display device comprising a
panel divided into at least two regions comprising a first
region crystallized by a first crystallization process and a
second region crystallized by a second crystallization pro-
cess, in which a boundary part of the first and second regions
is subject to both the first crystallization process and the
second crystallization process, the organic light emitting dis-
play device comprising:

ascan driver configured to supply scan signals sequentially

to scan lines;

a data driver configured to supply data signals to data lines

when the respective scan signals are supplied;

organic light emitting diodes at crossing regions of the scan

lines and the data lines; and
pixel circuits at the crossing regions and configured to
supply currents to the organic light emitting diodes,

wherein the pixel circuits within the boundary part are not
coupled to the organic light emitting diodes within the
boundary part.
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