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(57) ABSTRACT 

A display device includes a display panel including a 
plurality of pixels arranged in a pentile pattern, the plurality 
of pixels having at least a first pixel and a second pixel 
adjacent to the first pixel, and the display panel being 
configured to display colors corresponding to respective 
output color data of the first and second pixels, and a color 
data converter configured to convert input color data to 
generate the output color data, the color data converter 
including a determiner configured to receive the input color 
data, to determine whether the first pixel displays a white 
color and the second pixel displays a black color, and to 
generate a first determination signal based on a result of the 
determination, and an adjustment unit configured to adjust 
the output color data of the first or second pixel based on the 
first determination signal. 

12 Claims, 5 Drawing Sheets 
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DISPLAY DEVICE AND METHOD OF 
DRIVING THE DISPLAY DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the benefit of Korean Patent 
Application No. 10-2012-0110693, filed on Oct. 5, 2012, in 
the Korean Intellectual Property Office, the disclosure of 
which is incorporated herein in its entirety by reference. 

BACKGROUND 

1. Field 
Example embodiments relate to display devices, and more 

particularly, to a display device including pixels arranged in 
a Pentile pattern. 

2. Description of the Related Art 
In a display panel of a display device, red, green, and blue 

Sub-pixels are arranged in various ways. For example, red, 
green, and blue Sub-pixels may be arranged in a checker 
board pattern including two green Sub-pixels, one red Sub 
pixel, and one blue Sub-pixel, or in a striped pattern includ 
ing one green Sub-pixel, one red Sub-pixel, and one blue 
Sub-pixel. In another example, red, green, and blue Sub 
pixels may be arranged in a Pentile pattern. 

SUMMARY 

Example embodiments provide a display device with an 
array of pixels arranged in a Pentile pattern, where a green 
tint phenomenon is prevented or Substantially minimized, 
thereby enhancing the quality of an image. 

According to an aspect of the example embodiments, 
there is provided a display device including a display panel 
including a plurality of pixels arranged in a pentile pattern, 
the plurality of pixels having at least a first pixel and a 
second pixel adjacent to the first pixel, and the display panel 
being configured to display colors corresponding to respec 
tive output color data of the first and second pixels, and a 
color data converter configured to convert input color data to 
generate the output color data, the color data converter 
including a determiner configured to receive the input color 
data, to determine whether the first pixel displays a white 
color and the second pixel displays a black color, and to 
generate a first determination signal based on a result of the 
determination, and an adjustment unit configured to adjust 
the output color data of the first or second pixel based on the 
first determination signal. 
The adjustment unit may decrease a value of output color 

data of a green Sub-pixel included in the first pixel. 
The adjustment unit may increase a value of output color 

data of a green Sub-pixel included in a third pixel adjacent 
to the first pixel. 

The adjustment unit may increase a value of output color 
data of a red or blue sub-pixel included in the first pixel. 
The display device may further comprise a dummy Sub 

pixel column comprising a red sub-pixel and a blue Sub 
pixel alternately arranged on a corner of at least one of right 
and left sides of the display panel. 
The determiner may determine whether a pixel adjacent to 

the dummy Sub-pixel column displays a whiter color, and 
generate a second determination signal based on a result of 
the determination. The adjustment unit may adjust output 
color data of each sub-pixel included in the dummy Sub 
pixel column, based on the second determination signal. 
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2 
The adjustment unit may increase a value of output color 

data of the dummy Sub-pixel column. 
The display panel may comprise a plurality of pixels. The 

pixels may comprise a first Sub-pixel column in which a first 
Sub-pixel for displaying a first color alternates with a second 
Sub-pixel for displaying a second color in a first direction, a 
second Sub-pixel column in which a first Sub-pixel alternates 
with a second Sub-pixel in an opposite order to the alternat 
ing order of the first sub-pixel column in the first direction, 
and a third sub-pixel column in which third sub-pixels for 
displaying a third color are arranged in the first direction. 

According to another aspect of the example embodiments, 
there is provided a display device comprising: a display 
panel which comprises a plurality of pixels arranged in a 
Pentile pattern, the pixels comprising a first pixel and a 
second pixel adjacent to the first pixel, and which displays 
colors corresponding to respective pieces of output color 
data of the first and second pixels, a data driver which 
Supplies output color data to each of the pixels, a gate driver 
which supplies a gate on Voltage to each of the pixels, and 
a timing controller which controls the data driver and the 
gate driver to be driven. The timing controller comprises a 
determiner which receives the input color data, determines 
whether the first pixel displays a white color and the second 
pixel adjacent to the first pixel displays a black color, and 
generates a first determination signal based on a result of the 
determination, and an adjustment unit which adjusts the 
output color data of the first or second pixel based on the first 
determination signal. 
The adjustment unit may decrease a value of output color 

data of a green Sub-pixel included in the first pixel. 
The adjustment unit may increase a value of output color 

data of a green Sub-pixel included in a third pixel adjacent 
to the first pixel. 
The adjustment unit may increase a value of output color 

data of a red or blue sub-pixel included in the first pixel. 
The display device may further comprise a dummy Sub 

pixel column comprising a red sub-pixel and a blue Sub 
pixel alternately arranged on a corner of at least one of right 
and left sides of the display panel. 
The determiner may determine whether a pixel adjacent to 

the dummy Sub-pixel column displays a whiter color, and 
generate a second determination signal based on a result of 
the determination. The adjustment unit may adjust output 
color data of each sub-pixel included in the dummy Sub 
pixel column, based on the second determination signal. 
The adjustment unit may increase a value of output color 

data of the dummy Sub-pixel column. 
The display panel may include a plurality of pixels, and 

the pixels may comprise a first Sub-pixel column in which a 
first sub-pixel for displaying a first color alternates with a 
second sub-pixel for displaying a second color in a first 
direction, a second Sub-pixel column in which a first Sub 
pixel alternates with a second Sub-pixel in an opposite order 
to the alternating order of the first sub-pixel column in the 
first direction, and a third sub-pixel column in which third 
Sub-pixels for displaying a third color are arranged in the 
first direction. 

According to another aspect of the example embodiments, 
there is provided a method of driving a display device, the 
display device including a display panel which comprises a 
plurality of pixels arranged in a Pentile pattern, the pixels 
including a first pixel and a second pixel adjacent to the first 
pixel, and which displays colors corresponding to respective 
pieces of output color data of the first and second pixels. In 
the method, a determiner receives the input color data, 
determines whether the first pixel displays a white color and 
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the second pixel adjacent to the first pixel displays a black 
color, and generates a first determination signal based on a 
result of the determination, and an adjustment unit adjusts 
the output color data of the first or second pixel based on the 
first determination signal. 
The adjustment unit may decrease a value of output color 

data of a green Sub-pixel included in the first pixel. 
The adjustment unit may increase a value of output color 

data of a green Sub-pixel included in a third pixel adjacent 
to the first pixel. 

The adjustment unit may increase a value of output color 
data of a red or blue sub-pixel included in the first pixel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features and advantages will become 
more apparent by describing in detail exemplary embodi 
ments with reference to the attached drawings, in which: 

FIG. 1 is a block diagram of a display device according 
to an embodiment; 

FIG. 2 illustrates a method in which a color data converter 
included in the display device of FIG. 1 converts a color 
coordinate according to rendering: 

FIG. 3 is a block diagram of the color data converter 
included in the display device of FIG. 1; 

FIG. 4 is a flow chart of an operation of the color data 
converter included in the display device of FIG. 3; 

FIG. 5 is a block diagram of a display panel according to 
another embodiment; 

FIG. 6 is a block diagram of a color data converter 
according to another embodiment; and 

FIG. 7 is a flow chart of an operation of the color data 
converter of FIG. 6, according to an embodiment. 

DETAILED DESCRIPTION 

Hereinafter, exemplary embodiments will be described 
more fully with reference to the accompanying drawings. 
These embodiments are provided so that this disclosure will 
be thorough and complete, and will fully convey the inven 
tive concept to those skilled in the art. As the exemplary 
embodiments allow for various changes and numerous 
embodiments, particular embodiments will be illustrated in 
the drawings and described in detail in the written descrip 
tion. However, this is not intended to limit the example 
embodiments to particular modes of practice, and it is to be 
appreciated that all changes, equivalents, and Substitutes that 
do not depart from the inventive spirit and technical scope 
are included therein. Like reference numerals refer to like 
elements throughout. In the drawings, sizes of structures 
may be exaggerated for clarity. Expressions such as “at least 
one of,” when preceding a list of elements, modify the entire 
list of elements and do not modify the individual elements 
of the list. 
The terminology used herein is for the purpose of describ 

ing particular embodiments only and is not intended to be 
limiting of the invention. As used herein, the singular forms 
“a”, “an and “the are intended to include the plural forms 
as well, unless the context clearly indicates otherwise. It will 
be further understood that the terms “comprises” and/or 
“comprising,” or “includes and/or “including when used 
in this specification, specify the presence of stated features, 
integers, steps, operations, elements, components, or com 
binations thereof, but do not preclude the presence or 
addition of one or more other features, integers, steps, 
operations, elements, components, or combinations thereof. 
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4 
It will be understood that, although the terms first, 

second, third, etc., may be used herein to describe 
various elements, these elements should not be limited by 
these terms. These terms are only used to distinguish one 
element from another element. For example, a first element 
discussed below may be termed a second element, and 
similarly, a second element may be termed a first element 
without departing from the teachings of this disclosure. 

Unless otherwise defined, all terms (including technical 
and Scientific terms) used herein have the same meaning as 
commonly understood by one of ordinary skill in the art to 
which this invention belongs. It will be further understood 
that terms. Such as those defined in commonly used diction 
aries, should be interpreted as having a meaning that is 
consistent with their meaning in the context of the relevant 
art and will not be interpreted in an idealized or overly 
formal sense unless expressly so defined herein. 

FIG. 1 is a block diagram of a display device 100 
according to an embodiment. Referring to FIG. 1, the 
display device 100 may include a display panel 140, a timing 
controller 110, a data driver 120, and a gate driver 130. 

In the display panel 140, a plurality of data lines DL 
intersects a plurality of gate lines GL. A plurality of pixels, 
e.g., pixels P1, P2, P3, and P4, each including two sub 
pixels, are arranged on a display region at intersection 
regions of the data lines DL and the gate lines GL. For 
example, the pixel P1 may include an R sub-pixel for 
emitting red light, and a G Sub-pixel for emitting green light. 
The pixel P2 adjacent to the pixel P1 on the right side of the 
pixel P1 may include a G sub-pixel for emitting green light 
and a B sub-pixel for emitting blue light. The pixel P3 
positioned below and adjacent to the pixel P1 may include 
a B sub-pixel and a G sub-pixel. The pixel P4 positioned on 
the right side of the pixel P3 and adjacent to the pixel P3 may 
include a G sub-pixel and a R sub-pixel. In other words, the 
pixels P1, P2, P3, and P4 of the display panel 140 may be 
arranged in a Pentile pattern. Although each of the pixels P1, 
P2, P3, and P4 includes two sub-pixels in FIG. 1, the pixels 
P1 and P2 may be described as a single pixel with four 
sub-pixels, and the pixels P3 and P4 may be described as a 
single pixel with four Sub-pixels. 

Although the display panel 140 includes a pixel R for 
displaying a red color, a pixel B for displaying a blue color, 
and a pixel G for displaying a green color in FIG. 1, the 
display panel 140 may further include a pixel for displaying 
a color other than red, green, and blue colors, or may include 
a plurality of pixels for displaying a plurality of different 
colors other than red, green, and blue colors. Further, 
although four pixels are illustrated in FIG. 1, this is only for 
convenience of explanation, and the number of pixels 
included in the display panel 140 may vary according to an 
application to be applied. 
The data driver 120 converts output color data OUTPUT 

COLOR having a compensated color coordinate into an 
analog data signal and provides the analog data signal to the 
data lines DL, under the control of the timing controller 110. 
The gate driver 130 selects a horizontal line to which a 

data Voltage is to be applied, by generating scan pulses and 
sequentially Supplying the scan pulses to the gate lines GL, 
under the control of the timing controller 110. 
The timing controller 110 generates a data control signal 

DDC for controlling operation timing of the data driver 120 
and a gate control signal GDC for controlling operation 
timing of the gate driver 130, based on timing signals such 
as a vertical synchronization signal VSync, a horizontal 
synchronization signal HSync, a clock signal CLK, and a 
data enable signal DE. 
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The timing controller 110 may include a color data 
converter 150. The color data converter 150 may receive 
input color data INPUT COLOR from an external source 
and may supply the output color data OUTPUT COLOR 
having a compensated color coordinate to the data driver 
120. The color data converter 150 may be implemented in 
the data driver 120 or in a separate chip, and may be changed 
according to an application which is to be applied. 

In general, rendering refers to a process for providing a 
sense of reality in consideration of Surrounding information 
Such as a light source, a location, or a color. That is, 
rendering enhances a three-dimensional effect and a sense of 
reality by, e.g., providing shadow to an image or changing 
a density tone of a two-dimensionally viewed subject. In 
other words, rendering is an image processing method for 
displaying two-dimensional or three-dimensional graphic 
images. To render image data of a flat panel display device, 
the color data converter 150 may convert a color coordinate. 

FIG. 2 illustrates a method in which the color data 
converter 150 converts a color coordinate according to 
rendering. 

Referring to FIG. 2, the input color data of the color data 
converter 150 may be data matched with a stripe arrange 
ment. For convenience of explanation, it is assumed that the 
input color data includes red color data, green color data, and 
blue color data. It is also assumed that an image produced by 
pixels SP1, SP2, SP3, and SP4, for which input color data is 
arranged in a stripe pattern, is consistent with an image 
produced by pixels PP1, PP2, PP3, PP4, PP5, and PP6, for 
which output color data is arranged in a Pentile pattern. 

In detail, input color data for the pixel SP1 may include 
blue color data. Since the pixel PP1 includes no blue 
sub-pixels, output color data for the pixel PP1 may not 
include blue color data. Accordingly, the color data con 
verter 150 produces output color data by converting, e.g., 
generating, a color coordinate for pixel PP2 adjacent to the 
pixel PP1 in order to produce the blue color data of the pixel 
SP1. 

Similarly, input color data for the pixel SP2 may include 
red color data. Since the pixel PP2 includes no red sub 
pixels, output color data for the pixel PP2 may not include 
red color data. Accordingly, the color data converter 150 
produces output color data by converting a color coordinate 
so that the pixel PP3 adjacent to the pixel PP2 produces the 
red color data for the pixel SP2. 

In other words, the pixel PP2 may produce blue color data 
corresponding to the pixel PP1, and the pixel PP3 may 
produce red color data corresponding to the pixel PP2. This 
is referred to as rendering. Although this rendering may 
enhance a 3D effect and a sense of reality, when a pixel 
adjacent to a pixel that displays a white color displays a 
black color, a green tint may be generated. This is referred 
to as a green tint phenomenon or a greenish phenomenon. 

Therefore, the color data converter 150, according to 
example embodiments, also analyzes input color data. When 
the color data converter 150 determines that a pixel adjacent 
to a pixel displaying a white color displays a black color, the 
color data converter 150 decreases the value of green color 
data of the pixel displaying a white color or increases the 
values of red color data and blue color data of the pixel 
displaying a white color. Thus, a green tint phenomenon may 
be prevented. 

FIG. 3 is a block diagram of the color data converter 150. 
Referring to FIG. 3, the color data converter 150 includes a 
determiner (DET) 151 and an adjustment unit 155. 

The DET 151 receives the input color data INPUT 
COLOR and generates a first determination signal DS 1. 
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6 
The DET 151 determines whether a pixel adjacent to a pixel 
that displays a white color displays a black color, by 
analyzing the input color data INPUT COLOR. The DET 
151 generates the first determination signal DS 1, based on 
a result of the determination. 

For example, when the pixel SP1 of FIG. 2 displays input 
color data that includes red, green, and blue color data each 
having a value of 40 and represents a white color, and the 
pixel SP2 of FIG. 2 displays input color data that includes 
red, green, and blue color data each having a value of 0 and 
represents a black color, the DET 151 may generate the first 
determination signal DS 1. 
The adjustment unit 155 receives the input color data 

INPUT COLOR and the first determination signal DS 1 and 
generates the output color data OUTPUT COLOR. When a 
pixel adjacent to a pixel that displays a white color displays 
a black color, the adjustment unit 155 may decrease the 
value of green output color data of the pixel displaying a 
white color, based on the first determination signal DS 1. 
According to another embodiment, when a pixel adjacent to 
a pixel that displays a white color displays a black color, the 
adjustment unit 155 may increase the values of red and blue 
output color data of the pixel displaying a white color, based 
on the first determination signal DS 1. 
The adjustment unit 155 may perform an arithmetic 

operation on the input color data INPUT COLOR and may 
generate the output color data OUTPUT COLOR. A method 
in which the adjustment unit 155 performs an arithmetic 
operation on the input color data INPUT COLOR and 
generates the output color data OUTPUT COLOR may vary 
according to various embodiments. For example, in FIG. 2, 
when a red or blue color is displayed via rendering of a right 
pixel, if a pixel adjacent to a pixel that displays a white color 
does not display a black color, the adjustment unit 155 may 
obtain the average of blue input color data for the pixel SP1 
and blue input color data for the pixel SP2 and may 
determine the average to be blue output color data for the 
pixel PP2. 

For example, when the values of the red, green, and blue 
color data for the pixel SP1 are 80, 60, and 40, respectively, 
and the values of red, green, and blue color data for the pixel 
SP2 are 20, 10, and 30, respectively, the adjustment unit 155 
may determine the value of the blue color data for the pixel 
PP2 to be 35, i.e., an average of the value 40 of the blue color 
data for the pixel SP1 and the value 30 of the blue color data 
for the pixel SP2. In this case, the adjustment unit 155 may 
determine the value of green color data for the pixel PP1 to 
be 60, which is the value of the green color data for the pixel 
SP1. The adjustment unit 155 may also determine the value 
of green color data for the pixel PP2 to be 10, which is the 
value of the green color data for the pixel SP2. 

For example, if a pixel adjacent to a pixel that displays a 
white color displays a black color, the adjustment unit 155 
may increase the average of the blue input color data for the 
pixel SP1 and the blue input color data for the pixel SP2 by 
a predetermined value and may determine a result of the 
increase as the blue output color data for the pixel PP2. In 
other words, when a pixel adjacent to a pixel that displays 
a white color displays a black color, the adjustment unit 155 
may increase, by a predetermined value, the blue output 
color data obtained when a pixel adjacent to a pixel that 
displays a white color does not display a black color, and 
may determine a result of the increase as the blue output 
color data. 

For example, it is assumed that each of the pixels SP1 and 
SP3 of FIG. 2 displays input color data that includes red, 
green, and blue color data, each having a value of 40 and 
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represents a white color, and each of the pixels SP2 and SP4 
of FIG. 2 displays input color data that includes red, green, 
and blue color data, each having a value of 0 and represents 
a black color. In this case, the adjustment unit 155 may 
primarily calculate the values of output color data for the 
pixels PP1 through PP6 in the same method as a rendering 
method of other pixels, and may secondarily adjust the 
values of the output color data. For example, if the value of 
blue color data for the pixel PP4 has been primarily calcu 
lated as 30 in the same method as the rendering method of 
other pixels, the adjustment unit 155 may secondarily 
increase the value of 30 by a predetermined value, e.g., by 
5, and determine a result of the increase, e.g., a value of 35. 
as the value of the blue color data for the pixel PP4. In 
addition, when a pixel adjacent to a pixel that displays a 
white color displays a black color, the adjustment unit 155 
may increase, by a predetermined value, red output color 
data obtained when a pixel adjacent to a pixel that displays 
a white color does not display a black color, and may 
determine a result of the increase as the red output color 
data. 

Similarly to the above-described determination of the blue 
color data for the pixel PP4, when the value of red color data 
for the pixel PP1 has been primarily calculated as 20 in the 
same method as the rendering method of other pixels, the 
adjustment unit 155 may increase 20 by a predetermined 
value, e.g., by 5, and may determine a result of the increase, 
e.g., a value of 25, as the value of the red output color data 
for the pixel PP1. 

Similarly, when a pixel adjacent to a pixel that displays a 
white color displays a black color, the adjustment unit 155 
may decrease, by a predetermined value, green output color 
data obtained when a pixel adjacent to a pixel that displays 
a white color does not display a black color, and may 
determine a result of the decrease as the green output color 
data. 

Similarly to the above-described determination of the blue 
color data for the pixel PP4, when the value of green color 
data for the pixel PP1 has been primarily calculated as 40 in 
the same method as the rendering method of other pixels, the 
adjustment unit 155 may decrease 40 by a predetermined 
value, e.g., by 5, and determine a result of the decrease, e.g., 
a value of 35, as the value of the green color data for the 
pixel PP1. 

FIG. 4 is a flow chart of an operation of the color data 
converter 150, according to an embodiment. 

Referring to FIG. 4, in operation S110, the color data 
converter 150 receives input color data. In operation S130, 
the color data converter 150 analyzes the input color data to 
determine whether a pixel for displaying a white color is 
adjacent to a pixel for displaying a black color. In detail, the 
color data converter 150 may primarily determine whether 
the input color data is an input for a white color, and may 
secondarily determine whether a pixel adjacent to a pixel for 
displaying a white color displays a black color, if it is 
determined that the input color data is an input for a white 
color. The color data converter 150 may include the DET 
151 of FIG. 3, and the DET 151 may analyze the input color 
data to determine whether a pixel adjacent to a pixel for 
displaying a white color displays a black color, and may 
generate the first determination signal DS 1 of FIG. 3. 

In operation S150, if the pixel for displaying a white color 
is adjacent to the pixel for displaying a black color, the color 
data converter 150 adjusts the output color data value of a 
sub-pixel of the pixel for displaying a white color. The color 
data converter 150 may include the adjustment unit 155 of 
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8 
FIG. 3, and the adjustment unit 155 may adjust the output 
color data value based on the first determination signal DS 1 
of FIG. 3. 

If it is determined that a second pixel adjacent to a first 
pixel for displaying a white color displays a black color, the 
color data converter 150 may reduce a green color data value 
of the first pixel for displaying a white color. In this case, the 
decreased green color data value of the first pixel may be 
compensated for by increasing a green color data value of a 
third pixel adjacent to the first pixel for displaying a white 
color. 

According to another embodiment, if it is determined that 
a pixel adjacent to a pixel for displaying a white color 
displays a black color, the color data converter 150 may 
increase red and blue color data values of the pixel for 
displaying a white color. 

Accordingly, when a pixel adjacent to a pixel for display 
ing a white color displays a black color, the display device 
100 according to an embodiment may decrease the value of 
green color data of the pixel for displaying a white color or 
increase the value of red color data or blue color data of the 
pixel for displaying a white color, by a predetermined value, 
thereby preventing a green tint phenomenon. 

FIG. 5 is a block diagram of a display panel 140 a 
according to another embodiment. Referring to FIG. 5, the 
display panel 140 a may include dummy Sub-pixel columns 
P D1 and P D2. 

In each of the dummy sub-pixel columns P D1 and P D2, 
a red sub-pixel and a blue sub-pixel may be alternately 
arranged at left and right corners of the display panel 140 a. 
The dummy sub-pixel columns P D1 and P D2 have no 
corresponding input color data, but may assist their adjacent 
pixels via rendering during display of a white color. In other 
words, when respective input color data values for a pixel 
P L1 and a pixel P L2 represent white, red color data and 
blue color data may be displayed on each of the dummy 
sub-pixel columns P D1 and P D2. 

FIG. 6 is a block diagram of a color data converter 150 a 
according to another embodiment. Referring to FIG. 6, the 
color data converter 150 a includes a DET 151a and an 
adjustment unit 155 a. 
The DET 151 a receives input color data INPUT COLOR 

and generates a second determination signal DS 2. The DET 
151 a determines whether a pixel corresponding to a corner 
of a display panel displays a white color, by analyzing the 
input color data INPUT COLOR. The DET 151 a generates 
the second determination signal DS 2, based on a result of 
the determination. 

For example, when the input color data INPUT COLOR 
is input color data that has red, green, and blue color data 
values for the pixel PL 1 of FIG. 5, each of which is 40, and 
represents a white color, the DET 151 a may generate the 
second determination signal DS 2. 
The adjustment unit 155 a receives the input color data 

INPUT COLOR and the second determination signal DS 2 
and generates output color data OUTPUT COLOR. When 
the pixel corresponding to a corner of a display panel 
displays a white color, the adjustment unit 155 a may 
generate respective output color data values for the dummy 
sub-pixels P D1 and P D2 of FIG. 5. The adjustment unit 
155 a may generate the respective output color data values 
for the dummy sub-pixels P D1 and P D2 of FIG. 5 by 
referring to respective input color data values for the pixels 
P L1 and P L2. 

FIG. 7 is a flow chart of an operation of the color data 
converter 150 a, according to an embodiment. 
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Referring to FIG. 7, in operation S110 a, the color data 
converter 150 a receives input color data. In operation 
S130a, the color data converter 150 a analyzes the input 
color data to determine whether a pixel for displaying a 
white color is located at a corner of a display panel. When 
the pixel corresponding to a corner of a display panel 
displays a white color, the adjustment unit 150 a may 
generate respective output color data values for the dummy 
sub-pixels P D1 and P D2 of FIG. 5, in operation S150 a. 
Therefore, when the pixel corresponding to a corner of a 
display panel displays a white color, the display device 100 
displays blue and red colors through the dummy Sub-pixels 
P D1 and P D2 of FIG. 5, thereby preventing a green tint 
phenomenon. 
As described above, display devices according to example 

embodiments prevent a green tint phenomenon from occur 
ring in display panels with a Pentile pattern arrangement, 
thereby enhancing the quality of an image. In contrast, when 
an image is displayed on a conventional display panel 
including pixels arranged in a Pentile pattern, the color data 
of the displayed image may be degraded due to pixel 
rendering in a part of the display panel where a black color 
and a white color are adjacent to each other. In this case, a 
green tint phenomenon (or a Greenish phenomenon) occurs, 
i.e., a green color is strongly expressed on a white part of an 
image due to a difference in luminance between red and blue 
pixels. 

While the example embodiments has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary 
skill in the art that various changes in form and details may 
be made therein without departing from the spirit and scope 
of the example embodiments as defined by the following 
claims. 

What is claimed is: 
1. A display device, comprising: 
a display panel including a plurality of pixels arranged in 

a pentile pattern and a dummy Sub-pixel column 
including a red Sub-pixel and a blue Sub-pixel alter 
nately arranged at a corner of at least one of right or left 
sides of the display panel, the plurality of pixels having 
at least a first pixel and a second pixel adjacent to the 
first pixel, and the display panel to display colors 
corresponding to respective output color data of the 
first and second pixels; and 

a color data converter to convert input color data to 
generate the output color data, the color data converter 
including: 

a determiner to receive the input color data, to determine 
that the first pixel is to display a white color when the 
second pixel is to display a black color, and to generate 
a first determination signal based on a result of the 
determination, and 

an adjuster to adjust the output color data of the first or 
second pixel based on the first determination signal, the 
adjuster to adjust the output color data by decreasing 
emission of green light or increasing emission of red or 
blue light from the first or second pixels, wherein the 
determiner is to determine whether a pixel adjacent to 
the dummy Sub-pixel column displays a white color 
and to generate a second determination signal based on 
a result of the determination, and wherein the adjuster 
is to adjust the output color data of each sub-pixel 
included in the dummy Sub-pixel column based on the 
second determination signal. 
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2. The display device of claim 1, wherein the adjuster is 

to decrease a value of the output color data of a green 
sub-pixel included in the first pixel. 

3. The display device of claim 2, wherein the adjuster is 
to increase a value of the output color data of a green 
sub-pixel included in a third pixel adjacent to the first pixel. 

4. The display device of claim 1, wherein the adjuster is 
to increase a value of the output color data of a red or blue 
sub-pixel included in the first pixel. 

5. The display device of claim 1, wherein the adjuster is 
to increase a value of the output color data of the dummy 
Sub-pixel column. 

6. The display device of claim 1, wherein the plurality of 
pixels includes: 

a first Sub-pixel column having first and second Sub-pixels 
for displaying respective first and second colors, the 
first and second Sub-pixels being alternately arranged in 
a first direction; 

a second Sub-pixel column having the first and second 
Sub-pixels alternatively arranged in an opposite order 
with respect to the alternating order of the first sub 
pixel column in the first direction; and 

a third sub-pixel column having third sub-pixels for 
displaying a third color, the third Sub-pixels being 
arranged in the first direction. 

7. A display device, comprising: 
a display panel including a plurality of pixels arranged in 

a pentile pattern and a dummy Sub-pixel column 
including a red Sub-pixel and a blue Sub-pixel alter 
nately arranged at a corner of at least one of right and 
left sides of the display panel, the plurality of pixels 
having at least a first pixel and a second pixel adjacent 
to the first pixel, and the display panel being configured 
to display colors corresponding to respective output 
color data of the first and second pixels; 

a data driver to supply the output color data to each of the 
plurality of pixels; 

a gate driver to Supply a gate on Voltage to each of the 
plurality of pixels; and 

a timing controller to control driving of the data driver and 
the gate driver, the timing controller including: 

a determiner to receive the input color data, to determine 
that the first pixel is to display a white color and the 
second pixel is to display a black color, and to generate 
a first determination signal based on a result of the 
determination, and 

an adjuster to adjust the output color data of the first or 
second pixel based on the first determination signal, 
wherein the determiner is to determine whether a pixel 
adjacent to the dummy Sub-pixel column displays a 
white color, and to generate a second determination 
signal based on a result of the determination, and 
wherein the adjuster is to adjust the output color data of 
each Sub-pixel included in the dummy Sub-pixel col 
umn based on the second determination signal. 

8. The display device of claim 7, wherein the adjuster is 
to decrease a value of the output color data of a green 
sub-pixel included in the first pixel. 

9. The display device of claim 8, wherein the adjuster is 
to increase a value of the output color data of a green 
sub-pixel included in a third pixel adjacent to the first pixel. 

10. The display device of claim 7, wherein the adjuster is 
to increase a value of the output color data of a red or blue 
sub-pixel included in the first pixel. 

11. The display device of claim 7, wherein the adjuster is 
to increase a value of the output color data of the dummy 
Sub-pixel column. 
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12. The display device of claim 7, wherein the plurality of 
pixels includes: 

a first Sub-pixel column having first and second Sub-pixels 
for displaying respective first and second colors, the 
first and second Sub-pixels being alternately arranged in 5 
a first direction; 

a second Sub-pixel column having the first and second 
Sub-pixels alternatively arranged in an opposite order 
with respect to the alternating order of the first sub 
pixel column in the first direction; and 10 

a third sub-pixel column having third sub-pixels for 
displaying a third color, the third sub-pixels being 
arranged in the first direction. 

k k k k k 


