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(57) ABSTRACT

An organic light emitting display device and a driving method
thereof are disclosed. The display device has sub-pixels of
multiple colors. In one aspect, the organic light emitting
display device detects sub-pixels which are positioned at the
edges of the panel. Data for the sub-pixels on the edges are
reduced so that colors on the edges are less observable.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0100881, filed on
Sep. 12, 2012, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology relates to an organic light
emitting display device and a driving method thereof, and
more particularly, to an organic light emitting display device
and a driving method thereof having high image quality.
[0004] 2. Description of the Related Technology

[0005] An organic light emitting display (OLED) device is
used to display an image using organic light emitting diodes
that are self-luminescent elements. Such a display device is
widely used as a next-generation display device because of its
excellent luminance and color purity.

[0006] In display devices, pixels include red sub-pixels,
green sub-pixels and blue sub-pixels, and accordingly, vari-
ous color images are displayed.

[0007] Thered sub-pixels, the green sub-pixels and the blue
sub-pixels may be arranged in various configurations. The red
sub-pixels, the green sub-pixels and the blue sub-pixels are
generally arranged linearly, for example, such that sub-pixels
of the same color are arranged in a column.

[0008] If the sub-pixels are linearly arranged, an aperture
ratio is reduced by black non-emitting structure positioned
between the respective sub-pixels, and the ability to display a
high-resolution image is degraded.

[0009] To solve such a problem, “ClairVoyante Laborato-
ries Inc.” has proposed a pixel arrangement structure, entitled
as “The Pentile Matrix Color Pixel Arrangement.” In the
Pentile matrix color pixel arrangement, red and blue sub-
pixels are alternately formed on the same column, and green
sub-pixels are formed on an adjacent column. Furthermore,
color pixel arrangement, the number of sub-pixels is
decreased to approximately %5 of that in the linear arrange-
ment, a high aperture ratio is achieved. Such an arrangement
may be applied in an OLED display device to display a
high-resolution image and to improve image quality by using
a structure in which does use the linear arrangement. How-
ever, in the Pentile arrangement, green and red colors are seen
as lines (greenish and pinkish) at edges of the OLED display
device.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0010] One inventive aspect is an organic light emitting
display device. The display device includes a pixel unit hav-
ing a plurality of sub-pixels, a scan driver configured to drive
scan lines coupled to the sub-pixels, a data driver configured
to drive data lines coupled to the sub-pixels and positioned in
a direction intersecting the scan lines, and a data processor
configured to receive a first data and to generate a second data
based on the first data. The data processor generates the
second data by changing grayscale values of the first data for
sub-pixels positioned at edges of the pixel unit.

[0011] Another inventive aspect is a method of driving an
organic light emitting display device. The method includes
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sensing a sub-pixel color arrangement of a display panel, and
generating second data by changing grayscale values of first
data to be supplied to sub-pixels positioned at edges of the
panel, according to the sub-pixel color arrangement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and,
together with the description, serve to explain certain inven-
tive features, aspects, and principles.

[0013] FIG. 1 is a view illustrating a pixel arrangement
structure of an organic light emitting display device accord-
ing to an embodiment.

[0014] FIGS. 2A to 2D are views illustrating patterns of
data corresponding to positions of a panel.

[0015] FIGS.3A to 3D are views illustrating states in which
specific colors are recognized in the form of lines, corre-
sponding to positions of the panel.

[0016] FIG. 4 is a block diagram illustrating an organic
light emitting display device according to an embodiment.
[0017] FIG. 5is a block diagram illustrating a data proces-
sor according to an embodiment.

[0018] FIG. 6 is a flowchart illustrating an operation of a
dimming unit according to an embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0019] Hereinafter, certain exemplary embodiments are
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 directly coupled to
the second element or may be indirectly coupled to the second
element via a third element. Further, some of the elements
that are not essential to the complete understanding are omit-
ted for clarity. Also, like reference numerals generally refer to
like elements throughout.

[0020] FIG. 1 is a view illustrating a pixel arrangement
structure of an organic light emitting display device accord-
ing to an embodiment. Referring to FIG. 1, in the organic light
emitting display device according to this embodiment, red
and blue sub-pixels R and B are repetitively arranged on a
particular column, and a green sub-pixel is repetitively
arranged adjacent to the particular column. That is, the sub-
pixels R, G and B are arranged in a Pentile matrix form.
[0021] Redand green sub-pixels R and G or blue and green
sub-pixels B and G are arranged in each pixel region 100. In
each pixel region 100, the red and green sub-pixels R and G
are positioned in a diagonal direction. In this case, the interval
between the red and green sub-pixels R and G may be a
high-resolution panel. Similarly, the blue and green sub-pix-
els B and G are also positioned in a diagonal direction. Mean-
while, in some embodiments of the organic light emitting
display device, the sub-pixels R, G, B and G positioned in two
adjacent pixel regions 100 constitute one pixel to be driven.
[0022] Inthe pixel arrangement structure of some embodi-
ments, the green sub-pixel G may be formed to have a nar-
rower area than the red and blue sub-pixels R and B, in
consideration of light emitting efficiency. The blue sub-pixel
B may be formed to have a wider area than the red sub-pixel
R, in consideration of the light emitting efficiency. The areas
of the sub-pixels R, G and B may be changed in consideration
of the light emitting efficiency.
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[0023] Meanwhile, in a case where a panel having the pixel
arrangement structure of some embodiments is used in a
portable device, data is changed and supplied depending on a
change in position of the panel. For example, in a case where
the panel is driven at a normal position, the datais supplied in
afirst pattern (R, G, B, G, ... )as shown in FIG. 2A. Ina case
where the panel is rotated to the left side at 90 degrees, the
data is supplied in a second pattern (G, B, G, R, .. . ) as shown
in FIG. 2B. Ina case where the panel is rotated to the right side
at 90 degrees, the data is supplied in a third pattern (B, G, R,
G, ... )as shown in FIG. 2C. In a case where the panel is
vertically reversed, the data is supplied in a fourth pattern (G,
R, G, B, ...) as shown in FIG. 2D. However, in the organic
light emitting display device of some embodiments in which
the sub-pixels are arranged in the Pentile matrix form, there is
a problem in that one color is seen at an edge of the panel.
[0024] Practically, in a case where the data is input in the
first pattern, as shown in FIG. 3A, a pinkish strip may be
strongly recognized at upper and left edges, and a greenish
stripe is strongly recognized at a right edge. Similarly, in a
case where the data is supplied in the second to fourth pat-
terns, pinkish and greenish stripes are strongly recognized at
edges as shown in FIGS. 3B to 3D.

[0025] To solve such a problem, a dimming process may be
performed on data supplied to sub-pixels R. G and B posi-
tioned at the edges of the panel. Here, the dimming process
refers to a process of reducing the grayscale value of the data
supplied to the edges of the panel so as to prevent the color
from being strongly recognized along the edges.

[0026] FIG. 4 is a block diagram illustrating an organic
light emitting display device according to an embodiment.
Referring to FIG. 4, the organic light emitting display device
according to this embodiment includes a scan driver 10 for
driving scan lines S1 to Sn, a data driver 20 for driving data
lines D1 to Dm, a timing controller 50 for controlling the scan
driver 10 and the data driver 20, and a data processor 30 for
generating a second data data2 by performing a dimming
process on a first data datal supplied from the outside thereof.
[0027] The sub-pixels R, G and B are arranged into a struc-
ture, as shown in FIG. 1, in a pixel unit 40 in which the scan
lines S1 to Sn and the data lines D1 to Dm intersect with each
other. The scan driver 10 supplies a scan signal to the scan
lines S1 to Sn. Here, the scan driver 10 may supply the scan
signal in a forward or reverse direction, corresponding to the
position of a panel. The data driver 20 generates a data signal
using the second data data2, and supplies the generated data
signal to the data lines D1 to Dm in synchronization with the
scan signal. Then, the data signal is supplied to sub-pixels R,
G and B selected by the scan signal. The timing controller 50
supplies a control signal (not shown) for controlling the scan
driver 10 and the data driver 20. The timing controller 50
provides, to the data driver 20, the second data data2 supplied
from the data processor 30. The data processor 30 generates
the second data data2 by detecting a pattern (one of the first to
fourth patterns) of data and performing a dimming process on
the first data datal, corresponding to the detected pattern.
Practically, the data processor 30 generates the second data
data2 by reducing the grayscale value of the first data datal to
be supplied outermost sub-pixels of the panel so that a spe-
cific color is not recognized at an edge of the panel. The
detailed operation of the data processor 30 will be described
later.

[0028] FIG. 5 is a block diagram illustrating the data pro-
cessor according to an embodiment. Referring to FIG. 5, the
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data processor 30 according to this embodiment includes a
sub-pixel rendering (SPR) unit 32 and a dimming unit 34.
[0029] The SPR unit 32 operates according to an algorithm
for improving readability of characters, etc. Any one of vari-
ous algorithms currently known in the art may be applied with
the SPR unit 32 in conjunction with a Pentile pixel arrange-
ment. Additionally, the SPR unit 32 may be omitted in some
embodiments. The dimming unit 34 generates the second data
data2 by controlling the grayscale values of the first data
datal to be supplied sub-pixels positioned at the outermost
edges of the panel, corresponding to the pattern of data.
[0030] FIG. 6 is a flowchart illustrating a method of oper-
ating the dimming unit according to an embodiment. Refer-
ring to FIG. 6, the dimming unit 34 checks whether or not the
first data datal input thereto is a data of the first or last line.
Practically, as shown FIGS. 3A to 3D, the first data datal
supplied to the first and last lines is generated as the second
data data2 by performing a dimming process on the first data
datal.

[0031] The dimming unit 34 generates the second data
data2 by performing a dimming process on the first data datal
to be supplied to the first and last pixels positioned on each of
the lines other than the first and last lines. That s, the dimming
unit 34 generates the second data data2 by reducing the gray-
scale values of the first data datal to be supplied to sub-pixels
R, G and B positioned at edges of the panel, and supplies the
generated second data data2 to the timing controller 50.
[0032] The operation of the dimming unit 34 will be
described in further detail. The dimming unit 34 decides
whether or not the first data datal input from the outside
thereof is a data to be supplied to the first line (S200). Ina case
where it is decided in step S200 that the first data datal is the
data to be supplied to the first line, the dimming unit 34 checks
a pattern of the data pattern (5202). Here, the pattern of the
data 1s divided into first, second, third and fourth patterns as
shown in FIGS. 3A 1o 3D.

[0033] In a case where it is decided in step S202 that the
pattern of the data is the first pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
first pixel of the first line (S204).

[0034] Inacasewhereitis decided in step 204 that the first
data datal is supplied to the first pixel, the dimming unit 34
decides whether the pattern of the data is the second or fourth
pattern (S206). Here, the pattern of the data has been decided
as the first pattern in step S202, and hence the dimming unit
34 generates the second data data2 by performing a dimming
process on the first data datal to be supplied to red and blue
sub-pixels R and B (S214) (dimming process of R and B
positioned at upper edge/left edge of FIG. 3).

[0035] In a case where the first data datal does not corre-
spond to the first pixel in step S204, the dimming unit 34
decides whether or not the first data datal is input to the last
pixel of the first line (S210). If it is decided in step S210 that
the first data datal is supplied to the last pixel, the dimming
unit 34 decides whether the pattern of the data is the first or
third pattern (S212). Here, the pattern of the data has been
decided as the first pattern in step S202, and hence the dim-
ming unit 34 performs a dimming process on the first data
datal corresponding to red, blue and green sub-pixels R, B
and G2 (dimming process of R, B and G positioned at upper
edge/right edge of FIG. 3A). Here, that the green sub-pixel is
designated by G2 means that the green sub-pixel is positioned
in the same pixel region 100 as the blue sub-pixel B. For
convenience of illustration, the green sub-pixel positioned in
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the same pixel region 100 as the red sub-pixel R is designated
by G1. Meanwhile, in a case where it is decided in step S210
that the first data datal is not input to the last pixel, i.e., in a
case where the first data datal is input to one of the pixels
positioned between the first and last pixels, the dimming unit
34 performs a dimming process on the first data datal, cor-
responding to the red and blue sub-pixels R and B (S214). As
described above, in a case where the data of the first pattern is
input, the dimming unit 34 generates the second data data2 by
performing a dimming process on the first data datal corre-
sponding to sub-pixels positioned at the upper edge while
passing through steps S202 to S214.

[0036] In a case where it is decided in step S202 that the
pattern of the data is the second pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
first pixel of the first line (S204).

[0037] Ifitis decided in step 204 that the first data datal is
supplied to the first pixel, the dimming unit 34 decides
whether the pattern of the data is the second or fourth pattern
(S206). Here, the pattern of the data has been decided as the
second pattern in step S202, the dimming unit 34 generates
the second data data2 by performing a dimming process on
the first data datal when the first data datal is supplied to the
red, blue and green sub-pixels R, B and G2 included in the
first pixel (S208) (dimming process of R, B and G positioned
at upper edge/left edge of FIG. 3B).

[0038] In a case where the first data datal does not corre-
spond to the first pixel in step S204, the dimming unit 34
decides whether or not the first data datal is input to the last
pixel (S210). In a case where itis decided in step S210 that the
first data datal is supplied to the last pixel, the dimming unit
34 decides whether the pattern of the data is the first or third
pattern (S212). Here, the pattern of the data has been decided
as the second pattern in step 202, and hence the dimming unit
34 performs a dimming process on the first data datal corre-
sponding to the red and blue sub-pixels R and B (S214)
(dimming process of R and B positioned at upper edge/right
edge of FIG. 3B). Meanwhile, in a case where it is not decided
in step S210 that the first data datal is input to the last pixel,
i.e., in a case where the first data datal is input to one of the
pixels positioned between the first and last pixels, the dim-
ming unit 34 performs a dimming process on the first data
datal corresponding to the red and blue sub-pixels R and B
(S214). As described above, in a case where the data of the
second pattern is input, the dimming unit 34 generates the
second data data2 by performing a dimming process on the
first data datal corresponding to sub-pixels positioned at the
upper edge while passing through steps S202 to S214.
[0039] In a case where it is decided in step S202 that the
pattern of the data is the third pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
first pixel (S304).

[0040] Ifitisdecided instep S304 that the first data datal is
supplied to the first pixel, the dimming unit 34 decides
whether the pattern of the data is the first or third pattern
(S306). Here, the pattern of the data has been decided as the
third pattern in step S202, and hence the dimming unit 34
generates the second data data2 by performing a dimming
process on the first data datal to be supplied to the green
sub-pixels G1 and G2 and the blue sub-pixel B, which are
included in the first pixel (S308) (dimming process of B, G
and G positioned at upper edge/left edge of FIG. 3C).
[0041] In a case where the first data datal does not corre-
spond to the first pixel in step S304, the dimming unit 34
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decides whether or not the first data datal is input to the last
pixel of the first line (S310). If it is decided in step S310 that
the first data datal is supplied to the last pixel, the dimming
unit 34 decides whether the pattern of the data is the second or
fourth pattern (S312). Here, the pattern of the data has been
decided as the third pattern in step S202, and hence the
dimming unit 34 performs a dimming process of the first data
datal corresponding to the green sub-pixels G1 and G2
(S314) (dimming process of G and G positioned at upper
edge/right edge of FIG. 3C). Meanwhile, in a case where it is
notdecided in step S310 that the first data datal is input to the
last pixel, i.e., in a case where the first data datal is input to
one ofthe pixels between the first and last pixels, the dimming
unit 34 performs a dimming process corresponding the green
sub-pixels G1 and G2 (S314). As described above, in a case
where the data of the third pattern is input, the dimming unit
34 generates the second data data2 by performing a dimming
process on the first data datal corresponding to the sub-pixels
positioned at the upper edge while passing through step S202,
and S304 to S314.

[0042] In a case where it is decided in step S202 that the
pattern of the data is the fourth pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
first pixel (S304).

[0043] Ifitis decided in step S304 that the first data datal is
supplied to the first pixel, the dimming unit 34 decides
whether the pattern of the data is the first or third pattern
(S306). Here, the pattern of the data has been decided as the
fourth pattern in step S202, and hence the dimming unit 34
generates the second data data2 by performing a dimming
process on the first data datal to be supplied to the green
sub-pixels G1 and G2 included in the first pixel (S314) (dim-
ming process of G and G positioned atupper edge/left edge of
FIG. 3D).

[0044] In a case where the first data datal does not corre-
spond to the first pixel in step S304, the dimming unit 34
decides whether or not the first data datal is input to the last
pixel (S310). If it is decided in step S310 that the first data
datal is supplied to the last pixel, the dimming unit 34 decides
whether the pattern of the data is the second or fourth pattern
(S312). Here, the pattern of the data has been decided as the
fourth pattern in step S202, and hence the dimming unit 34
generates the second data data2 by performing a dimming
process on the first data datal to be supplied to the green
sub-pixels G1 and G2 and the blue sub-pixel B, which are
included in the last pixel (S308) (dimming process of G, G
and B positioned at upper edge/right edge of F1G. 3D). Mean-
while, in a case where it is not decided in step S310 that the
first datadatal is input to thelast pixel, i.e., in a case where the
first data datal is input to one of the pixels between the first
and last pixels, the dimming unit 34 generates the second data
data2 by performing a dimming process on the first data datal
corresponding to the sub-pixels positioned at the upper edge
while passing through steps S202 and S304 to S314.

[0045] Meanwhile, it is not decided in step S200 that the
first data datal is the data to be supplied to the first line, the
dimming unit 34 decides whether or not the first data datal is
a data to be supplied to the last line (S300). In a case where it
is decided in step S300 that the first data datal is the data to be
supplied to the last line, the dimming unit 34 checks a pattern
of the data (S302).

[0046] In a case where it is decided in step S302 that the
pattern of the data is the first pattern, the dimming unit 34
decides whether the first data datal is supplied to the first or



US 2014/0071175 Al

last pixel of the last line (S304 and S310). In a case where it
is decided in step S304 that the first data datal is supplied to
the first pixel, the dimming unit 34 decides whether the pat-
tern of the data is the first or third pattern (S306). Here, the
pattern of the data has been decided as the first pattern in step
S302, and hence the dimming unit 34 generates the second
data data2 by performing a dimming process on the first data
datal to be supplied to the green pixels G1 and G2 and the
blue pixel B, which are included in the first pixel (S308)
(dimming process of B, G and G positioned at lower edge/left
edge of FIG. 3A).

[0047] Inacasewhereitisdecided instep S310 that the first
data datal is supplied to the last pixel, the dimming unit 34
decides whether the pattern of the data is the second or fourth
pattern (S312). Here, the pattern of the data has been decided
as the first pattern in step S302, the dimming unit 34 gener-
ated the second data data2 by performing a dimming process
on the first data datal to be supplied to the green sub-pixels
G1 and G2 included in the last pixel (S314) (dimming process
of G and G positioned at lower edge/right edge of FIG. 3A).
Meanwhile, it is not decided in step S310 that the first data
datal is not input to the last pixel, i.e., in a case where the first
data datal is input to one of the pixels between the first and
last pixels, the dimming unit 34 performs a dimming process
of the first data datal corresponding to the green sub-pixels
G1 and G2 (S314). As described above, in a case where the
data of the first pattern is input, the dimming unit 34 generates
the second data data2 by performing a dimming process on
the first data datal corresponding to sub-pixels positioned at
a lower edge while passing through steps S302 to S314.

[0048] In a case where it is decided in step S302 that the
pattern of the data is the second pattern, the dimming unit 34
decides whether the first data datal is supplied to the first or
lastpixel (8304 and S310). In acase where it is decided in step
304 that the first data datal is supplied to the first pixel, the
dimming unit 34 decides whether the pattern of the data is the
first or third pattern (S306). Here, the pattern of the data has
been decided as the second pattern in step S302, and hence the
dimming unit 34 generates the second data data2 by perform-
ing a dimming process on the first data datal to be supplied to
the green sub-pixels G1 and G2 included in the first pixel
(8314) (dimming process of G and G positioned at lower
edge/left edge of FIG. 3B).

[0049] Inacase whereitisdecided in step S310 that the first
data datal is supplied to the last pixel, the dimming unit 34
decides whether the pattern of the data is the second or fourth
pattern (S312). Here, the pattern of the data has been decided
as the second pattern in step S302, and hence the dimming
unit 34 generates the second data data2 by performing a
dimming process on the first data datal to be supplied to the
green sub-pixels G1 and G2 and the blue sub-pixel B, which
are included in the last pixel (S308) (dimming process of G,
G and B positioned at lower edge/right edge of FIG. 3B).
Meanwhile, in a case where it is not decided in step S310 that
the first data datal is input to the last pixel, i.e., ina case where
the first data datal is input to one of the pixels between the
first and last pixels, the dimming unit 34 performs a dimming
process on the first data datal corresponding to the green
sub-pixels G1 and G2 (S314). As described above, in a case
where the data of the second pattern is input, the dimming unit
34 generates the second data data2 by performing a dimming
process on the first data datal corresponding to the sub-pixels
positioned at the lower edge while passing through steps S302
to S314.
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[0050] 1In a case where it is decided in step S302 that the
pattern of the data is the third pattern, the dimming unit 34
decides whether the first data datal is supplied to the first or
lastpixel (S204 and S210). In acase where it is decided at step
S204 that the first data datal is supplied to the first pixel, the
dimming unit 34 decides whether the pattern of the data is the
second or fourth pattern (S206). Here, the pattern of the data
has been decided as the third pattern in step S302, and hence
the dimming unit 34 generates the second data data2 by
performing a dimming process on the first data datal to be
supplied to the red and blue sub-pixels R and B included in the
first pixel (5214) (dimming process of R and B positioned at
lower edge/left edge of FIG. 3C).

[0051] Inacase where itisdecided in step S210 that the first
data datal is supplied to the last pixel, the dimming unit 34
decides whether the pattern of the data is the first or third
pattern (S212). Here, the pattern of the data has been decided
as the third pattern in step S302, and hence the dimming unit
34 generates the second data data2 by performing a dimming
process on the first data datal to be supplied to the red, blue
and green sub-pixels R, B and G included in the last pixel
(5208) (dimming process of R, B and G positioned at lower
edge/right edge of FIG. 3C). Meanwhile, in a case where it is
notdecided in step S210 that the first data datal is input to the
last pixel, i.e., in a case where the first data datal is input to
one ofthe pixels between the first and last pixels, the dimming
unit 34 performs a dimming process on the first data datal
corresponding to the red and blue sub-pixels R and B (5214).
As described above, in a case where the data of the third
pattern is input, the dimming unit 34 generates the second
data data2 by performing a dimming process on the first data
datal corresponding to the sub-pixels positioned at the lower
edge while passing through steps S302 and S204 to S214.

[0052] In a case where it is decided in step S302 that the
pattern of the data is the fourth pattern, the dimming unit 34
decides whether the first data datal is supplied to the first or
last pixel (5204 and S210). In acase where it is decided in step
S204 that the first data datal is supplied to the first pixel, the
dimming unit 34 decides whether the pattern of the data is the
second or fourth pattern (S206). Here, the pattern of the data
has been decided as the fourth pattern in step S302, and hence
the dimming unit 34 generates the second data data2 by
performing a dimming process on the first data datal to be
supplied to the red, blue and green sub-pixels R, B and G2
included in the first pixel (S208) (dimming process of G, B
and R positioned at lower edge/left edge of FIG. 3D).

[0053] Inacasewhereitisdecidedin step S210 that the first
data datal is supplied to the last pixel, the dimming unit 34
decides whether the pattern of the data is the first or third
pattern (S212). Here, the pattern of the data has been decided
as the fourth pattern in step $302, and hence the dimming unit
34 generates the second data data2 by performing a dimming
process on the first data datal to be supplied to the red and
blue sub-pixels R and B included in the last pixel (S214)
(dimming process of R and B positioned at lower edge/right
edge) of FIG. 3D). Meanwhile, in a case where it is not
decided in step S210 that the first data datal is input to the last
pixel, i.e., in a case where the first data datal is input to one of
the pixels between the first and last pixels, the dimming unit
34 performs a dimming process on the first data datal corre-
sponding to the red and blue sub-pixels R and B (S214). As
described above, in a case where the data of the fourth pattern
is input, the dimming unit 34 generates the second data data2
by performing a dimming process on the first data datal
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corresponding to the sub-pixels positioned at the lower edge
while passing through steps S302 and S204 to S214.

[0054] Meanwhile, in a case where it is not decided in step
S300 that the first data datal is the data to be supplied to the
lastline, i.e., in a case where the first data datal is a data to be
supplied to one of the lines between the first and last lines, the
dimming unit 34 checks a pattern of the data (S400).

[0055] 1In a case where it is decided in step S400 that the
pattern of the data is the first or second pattern, the dimming
unit 34 decides whether or not the first data datal is supplied
to the first or last sub-pixel (S402 and S411).

[0056] Inacasewhereitisdecidedin step S402 that the first
data datal is a data corresponding to the first sub-pixel, the
dimming unit 34 decides whether or not the pattern of the data
is the first pattern (S404). In a case where it is decided in step
S404 that the pattern of the data is the first pattern, the dim-
ming unit 34 decides whether or not the first data datal is
supplied to an odd-numbered line (S406). In a case where it is
decided in step S406 that the first data datal is supplied to the
odd-numbered line, the dimming unit 34 performing a dim-
ming process on the first data datal by deciding that the first
data datal is a data to be supplied to the red sub-pixel R
(S408). In a case where it is decide in step S406 that the first
data datal is not supplied to the odd-numbered line, the
dimming unit 34 performs a dimming process on the first data
datal by deciding that the first data datal is a data to be
supplied to the blue sub-pixel B (5410).

[0057] Inacasewhereitisnotdecided instep S404 that the
pattern of the data is the first pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
odd-numbered line (S414). In a case where it is decided in
step S414 that the first data datal is supplied to the odd-
numbered line, the dimming unit 34 performs a dimming
process on the first data datal by deciding that the first data
datal is a data to be supplied to the green sub-pixel G2 (S416).
In a case where it is decided in step S414 that the first data
datal is not supplied to the odd-numbered line, the dimming
unit 34 performs a dimming process on the first data datal by
deciding that the first data datal is the data to be supplied to
the green sub-pixel G1 (S418).

[0058] Inacasewhereitisdecidedinstep S411 that the first
data datal is a data corresponding to the last sub-pixel, the
dimming unit 34 whether or not the pattern of the data is the
first pattern (S412). In a case where it is decided in step S412
that the pattern ofthe data is the first pattern, the dimming unit
34 decides whether or not the first data datal is supplied to the
odd-numbered line (S414). In a case where it is decided in
step S414 that the first data datal is supplied to the odd-
numbered line, the dimming unit 34 performs a dimming
process on the first data datal by deciding that the first data
datal is the data to be supplied to the green sub-pixel G2
(S416). In a case where it is decided in step S414 that the first
data datal is not supplied to the odd-numbered line, the
dimming unit 34 performs a dimming process on the first data
datal by deciding that the first data datal is the data to be
supplied to the green sub-pixel G1 (S418).

[0059] Inacasewhereitisnotdecided instep S412 thatthe
pattern of the data is the first pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
odd-numbered line (S406). In a case where it is decided in
step S406 that the first data datal is supplied to the odd-
numbered line, the dimming unit 34 performs a dimming
process on the first data datal by deciding that the first data
datal is a data to be supplied to the red sub-pixel R (5408). In
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acase where it is decided in step S406 that the first data datal
is not supplied to the odd-numbered line, the dimming unit 34
performs a dimming process on the first data datal by decid-
ing that the first data datal is a data to be supplied to the blue
sub-pixel B (S410).

[0060] Practically, in a case where the data of the first or
second pattern is input, the dimming unit 34 performs a
dimming process on the first data datal to be supplied to the
sub-pixels positioned at edges of the other lines except the
first and last lines, i.e., the first and last sub-pixels, using steps
S400 to S418.

[0061] In a case where it is decided in step S400 that the
pattern of the data is the third or fourth pattern, the dimming
unit 34 decides whether the first data datal is supplied to the
first or last sub-pixel (S421 and S425).

[0062] Inacasewhereitisdecidedin step S421 that the first
data datal is a data corresponding to the first sub-pixel, the
dimming unit 34 decides whether or not the pattern of the data
1s the third pattern (S420). In a case where it is decided in step
S420 that the pattern of the data is the third pattern, the
dimming unit 34 decides whether or not the first data datal is
supplied to the odd-numbered line (S422). In a case where it
is decided in step S422 that the first data datal is supplied to
the odd-numbered line, the dimming unit 34 performs a dim-
ming process of the first data datal by deciding that the first
data datal is a data to be supplied to the blue sub-pixel B
(S410). In a case where it is decided in step S422 that the first
data datal is not supplied to the odd-numbered line, the
dimming unit 34 performs a dimming process on the first data
datal by deciding that the first data datal is a data to be
supplied to the red sub-pixel R (S408).

[0063] Inacasewhereitisnotdecided instep S420 that the
pattern of the data is the third pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
odd-numbered line (S424). In a case where it is decided in
step S424 that the first data datal is supplied to the odd-
numbered line, the dimming unit 34 performs a dimming
process of the first data datal by deciding that the first data
datal is a data to be supplied to the green sub-pixel G1 (S418).
In a case where it is decided in step S424 that the first data
datal is not supplied to the odd-numbered line, the dimming
unit 34 performs a dimming process on the first data datal by
deciding that the first data datal is a data to be supplied to the
green sub-pixel G2 (S416).

[0064] Inacasewhere itisdecided in step S425 that the first
data datal is a data corresponding to the last sub-pixel, the
dimming unit 34 decides whether or not the pattern of the data
is the third pattern (S426). In a case where it is decided in step
S426 that the pattern of the data is the third pattern, the
dimming unit 34 decides whether or not the first data datal is
supplied to the odd-numbered line (S424). In a case where it
is decided in step S424 that the first data datal is supplied to
the odd-numbered line, the dimming unit 34 performs a dim-
ming process of the first data datal by deciding that the first
data datal is the data to be supplied to the green sub-pixel G1
(S418). In a case where it is decided in step S424 that the first
data datal is not supplied to the odd-numbered line, the
dimming unit 34 performs a dimming process on the first data
datal by deciding that the first data datal is the data to be
supplied to the green sub-pixel G2 (S416).

[0065] Inacasewhereitisnotdecided instep S426 that the
pattern of the data is the third pattern, the dimming unit 34
decides whether or not the first data datal is supplied to the
odd-numbered line (S422). In a case where it is decided in
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step S422 that the first data datal is supplied to the odd-
numbered line, the dimming unit 34 performs a dimming
process on the first data datal by deciding that the first data
datal is a data to be supplied to the blue sub-pixel B (S410).
In a case where it is decided in step S422 that the first data
datal is not supplied to the odd-numbered line, the dimming
unit 34 performs a dimming process on the first data datal by
deciding that the first data datal is a data to be supplied to the
red sub-pixel R (S408).

[0066] Practically, in a case where the data of the third or
fourth pattern is input, the dimming unit 34 performs a dim-
ming process while repetitively performing the aforemen-
tioned procedure on the sub-pixels positioned at the edges of
the other lines except the first and last lines, i.e., the first and
last sub-pixels.

[0067] As described above, the dimming unit 34 performs a
dimming process on data to be supplied to the sub-pixels
positioned at the edges of the panel corresponding to the first,
second, third and fourth patterns of the data while being
driven as shownin FIG. 6. Here, adimming value correspond-
ing to each of the sub-pixels R, B, G1 and G2 is experimen-
tally determined in consideration of the resolution, inch and
light emitting efficiency of the panel. For example, the dim-
ming unit 34 may generate the second data data2 by perform-
ing a dimming process on the first data datal so that the
luminance of the sub-pixels is lowered by a factor of 2,
corresponding to the red and blue sub-pixels R and B. The
dimming unit 34 may generate the second data data2 by
performing a dimming process on the first data datal so that
the luminance of the green sub-pixel G1 is lowered by a factor
of 34 and the luminance of the green sub-pixel G2 is lowered
to 4.

[0068] That is, the dimming unit 34 can detect the red
sub-pixel R, the blue sub-pixel B and the green sub-pixels G1
and G2, which are positioned at the edges of the panel, while
being driven as shown in FIG. 5. Accordingly, various dim-
ming processes are possible.

[0069] While the various features and aspects have been
described in connection with certain exemplary embodi-
ments, it is to be understood that the invention is not limited to
the disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrangements.

What is claimed is:

1. An organic light emitting display device, comprising:

a pixel unit including a plurality of sub-pixels;

a scan driver configured to drive scan lines coupled to the
sub-pixels;

a data driver configured to drive data lines coupled to the
sub-pixels and positioned in a direction intersecting the
scan lines; and

a data processor configured to receive a first data and to
generate a second data based on the first data, wherein
the data processor generates the second data by chang-
ing grayscale values of the first data for sub-pixels posi-
tioned at edges of the pixel unit.

2. The organic light emitting display device according to
claim 1, wherein the data processor comprises a dimming unit
that generates the second data.

3. The organic light emitting display device according to
claim 2, wherein the dimming unit generates the second data
by reducing the grayscale values of the first data.

4. The organic light emitting display device according to
claim 2, wherein the dimming unit generates the second data
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by changing the grayscale values of the first data for sub-
pixels positioned at four outermost edges of the pixel unit.

5. The organic light emitting display device according to
claim 1, wherein pixel regions are provided to the pixel unit,
and any one of blue and red sub-pixels and a green sub-pixel
are arranged in a diagonal direction in each pixel region.

6. The organic light emitting display device according to
claim 5, wherein red and blue sub-pixels are repetitively
arranged in a particular column of the pixel unit, and green
sub-pixels are repetitively arranged in a column adjacent to
the particular column.

7. A method of driving an organic light emitting display
device, the method comprising:

sensing a sub-pixel color arrangement of a display panel;

and

generating second data by changing grayscale values of

first data to be supplied to sub-pixels positioned at edges
of the panel, according to the sub-pixel color arrange-
ment.
8. The method according to claim 7, wherein the display
panel includes pixel regions, and any one of blue and red
sub-pixels and a green sub-pixels are arranged in a diagonal
direction in each pixel region.
9. The method according to claim 8, wherein the red and
blue sub-pixels are repetitively arranged in a particular col-
umn of the panel, and the green sub-pixels are repetitively
arranged in a column adjacent to the particular column.
10. The method according to claim 8, wherein a blue sub-
pixel, a red sub-pixel and two green sub-pixels, arranged in
two adjacent pixel regions, constitute a pixel.
11. The method according to claim 7, wherein the second
data is generated by reducing the grayscale values of the first
data.
12. The method according to claim 7, wherein generating
the second data comprises:
deciding whether the first datais a data for the first line, the
last line or the other lines of the display panel;

generating the second data by changing the grayscale value
of the first data supplied to all sub-pixels positioned in
the first line when the first data is for the first line;

generating the second data by changing the grayscale val-
ues of the first data supplied to all sub-pixels positioned
in the last line when the first data is for the last line; and

generating the second data by changing the grayscale val-
ues of the first data supplied to the first and last sub-
pixels of a line when the first data is for a line other than
the first and last lines.

13. The method according to claim 12, wherein generating
the second data corresponding to the first line comprises:

generating the second data by changing the grayscale val-

ues of the first data for sub-pixels positioned at outer-
most edges for the sub-pixels included in the first and
last pixels; and

generating the second data by changing the grayscale val-

ues of the first data for sub-pixels positioned at outer-
most edges for the sub-pixels not included in the firstand
last pixels.

14. The method according to claim 12, wherein generating
the second data corresponding to the last line comprises:

generating the second data by changing the grayscale val-

ues of the first data for sub-pixels positioned at outer-
most edges for the sub-pixels included in the first and
last pixels; and
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generating the second data by changing the grayscale val-
ues of the first data for sub-pixels positioned at outer-
most edges for the sub-pixels not included in the first and
last pixels.
15. The method according to claim 12, wherein generating
the second data corresponding to the other lines comprises:
deciding whether the first data is for the first or last sub-
pixel;
generating the second data by changing the grayscale val-
ues of the first data when it is decided that the first data
is for the first sub-pixel; and
generating the second data by changing the grayscale val-
ues of the first data when it is decided that the first data
is for the last sub-pixel.
16. The method according to claim 15, further comprising
deciding whether the first and last sub-pixels are positioned
on an odd-numbered or even-numbered line.
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