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(57) ABSTRACT

An organic light-emitting display device includes a data
converter which generates, using first data corresponding to
a first type and supplied from an external device, second data
corresponding to a second type different from the first type,
and generates, using the second data, third data correspond-
ing to a third type different from the first or second type, and
a display unit which displays, using a plurality of unit pixels,
an image corresponding to data output from the data con-
verter. Bach of the unit pixels includes a first subpixel and
a second subpixel disposed on a first column, and third
subpixels disposed on a second column parallel to the first
column. The data converter generates the second data based
on an arrangement of the first to third subpixels.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING THE
SAME

[0001] The application claims priority to Korean patent
application number 10-2017-0158633 filed on Nov. 24,
2017, and all the benefits accruing therefrom under 35
U.S.C. § 119, the content of which in its entirety is herein
incorporated by reference.

BACKGROUND

1. Field

[0002] Various embodiments of the invention relate to an
organic light-emitting display device and a method of driv-
ing the same.

2. Description of Related Art

[0003] An organic light-emitting display device is a device
which displays an image using organic light-emitting
diodes, which are self-emission elements. In the organic
light-emitting display device, a plurality of pixels is formed
of red subpixels, green subpixels, and blue subpixels,
whereby various color images may be displayed.

[0004] The red subpixels, the green subpixels, and the blue
subpixels may be arranged in various forms, and are gen-
erally arranged in a stripe form. The stripe form refers to a
form in which subpixels having the same color are arranged
on a column basis.

[0005] However, in a case where the subpixels are
arranged in a stripe form, there is a problem in that a black
matrix disposed between the subpixels reduces an aperture
ratio and performance of displaying high-resolution images.
[0006] In an effort to overcome the foregoing problem, a
PenTile matrix pixel arrangement structure has been pro-
posed. In the PenTile matrix pixel arrangement structure, red
subpixels and blue subpixels are alternately formed on the
same column, and green subpixels are formed on an adjacent
column.

[0007] In the PenTile matrix pixel arrangement structure,
anumber of subpixels is reduced to approximately %4 of that
of the stripe arrangement structure, whereby there is an
advantage in that a high aperture ratio may be ensured.
Furthermore, when the PenTile matrix pixel arrangement
structure is used, the performance of displaying high-reso-
lution images may be enhanced, and a vertical line pattern
attributable to a specific pixel is prevented from being
visible, so that the image quality may be improved.

SUMMARY

[0008] Various exemplary embodiments of the invention
are directed to reducing power consumption of an organic
light-emitting display device by compressing image data.
[0009] Various exemplary embodiments of the invention
are directed to an organic light-emitting display device
capable of setting a compression ratio of the image data to
various values.

[0010] An exemplary embodiment of the invention may
provide an organic light-emitting display device including a
data converter which generates, using first data correspond-
ing to a first type and supplied from an external device,
second data corresponding to a second type different from
the first type, and generates, using the second data, third data
corresponding to a third type different from the first type or
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the second type, and a display unit which displays, using a
plurality of unit pixels, an image corresponding to data
output from the data converter. Each of the plurality of unit
pixels may include a first subpixel and a second subpixel
disposed on a first column, and third subpixels disposed on
a second column parallel to the first column, and the data
converter may generate the second data based on an arrange-
ment of the first to third subpixels.

[0011] In an exemplary embodiment, the data converter
may include a first converter which generates the second
data using the first data. The first data may correspond to an
RGB type, and the second data may correspond to an RGBG
type.

[0012] In an exemplary embodiment, the first subpixel
may express a first color, the second subpixel may express
a second color different from the first color, and the third
subpixel may express a third color different from the first
color or the second color.

[0013] In an exemplary embodiment, the data converter
may further include a second converter which generates the
third data using the second data, and the third data may
correspond to an YCbCrY type.

[0014] In an exemplary embodiment, the third data may
include luminance information and chroma information.

[0015] In an exemplary embodiment, when the second
data includes red data, first green data, blue data, and second
green data, the second converter may generate first lumi-
nance information, first blue chroma information, first red
chroma information, using the red data, the blue data, and
the first green data.

[0016] In an exemplary embodiment, the first luminance
information, the first blue chroma information, and the first
red chroma information may be generated by the following
[Equation 1]:

Y1=0+(0.299xR 1)+(0.587x G1 1+(0.114xB2),
Ch1=128-(0.168736xR1)-(0.331264x G1)+(0.5xB2),

Cr1=128+(0.5%R1)-(0.418688xG1)-(0.081312x52),  [Equation 1]
where R1 corresponds the red data, G1 corresponds to the
first green data, B2 corresponds to the blue data, Y1 corre-
sponds to the first luminance information, Cb1 corresponds
to the first blue chroma information, and Cr1 corresponds to

the first red chroma information.

[0017] Inanexemplary embodiment, the second converter
may generate second luminance information, second blue
chroma information, and second red chroma information,
using the red data, the blue data, and the second green data.
[0018] In an exemplary embodiment, the second lumi-
nance information, the second blue chroma information, and
the second red chroma information may be generated by the
following [Equation 2]:

F2=0+(0.299xR1)+(0.587x G2 1+(0.114x52),
Ch2=128-(0.168736xR1)-(0.331264xG2)+(0.5xB2),

Cr2=128+(0.5%R1)~(0.418688x G2)-(0.081312xB2)  [Equation 2]

where R1 corresponds the red data, G2 corresponds to the
second green data, B2 corresponds to the blue data, Y2
corresponds to the second luminance information, Ch2
corresponds to the second blue chroma information, and Cr2
corresponds to the second red chroma information.
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[0019] In an exemplary embodiment, the third data may
include the first luminance information and the second
luminance information, either the first blue chroma infor-
mation or the second blue chroma information, and either
the first red chroma information or the second red chroma
information.

[0020] In an exemplary embodiment, the data converter
may further include a third converter which generates fourth
data using the third data, and the fourth data may correspond
to the RGBG type.

[0021] In an exemplary embodiment, the third converter
may generate the fourth data based on blue chroma infor-
mation and red chroma information that are included in the
third data.

[0022] In an exemplary embodiment, the second converter
may generate compressed data provided both by compress-
ing third data corresponding to a first unit pixel that is any
one of the plurality of unit pixels, and by compressing third
data corresponding to at least one second unit pixel disposed
adjacent to the first unit pixel.

[0023] An exemplary embodiment of the invention may
provide a method of driving an organic light-emitting dis-
play device which displays an image using a plurality of unit
pixels, the method including generating, using first data
corresponding to a first type and supplied from an external
device, second data corresponding to a second type different
from the first type, and generating, using the second data,
third data corresponding to a third type different from the
first type or the second type. Each of the plurality of unit
pixels may include a first subpixel and a second subpixel
disposed on a first column, and third subpixels disposed on
a second column parallel to the first column. The second data
may be generated based on an arrangement of the first to
third subpixels.

[0024] In an exemplary embodiment, the first data may
correspond to an RGB type, and the second data may
correspond to an RGBG type.

[0025] Inanexemplary embodiment, the third data may be
YCbCrY-type data including luminance information and
chroma information.

[0026] In an exemplary embodiment, when the second
data includes red data, first green data, blue data, and second
green data, the generating of the third data may include
generating first luminance information, first blue chroma
information, and first red chroma information, using the red
data, the blue data, and the first green data.

[0027] In anexemplary embodiment, the generating of the
third data may include generating second luminance infor-
mation, second blue chroma information, and second red
chroma information, using the red data, the blue data, and
the second green data.

[0028] In an exemplary embodiment, the third data may
include the first luminance information and the second
luminance information, either the first blue chroma infor-
mation or the second blue chroma information, and either
the first red chroma information or the second red chroma
information.

[0029] In an exemplary embodiment, the method may
further include generating fourth data using the third data.
The fourth data may correspond to the RGBG type.

[0030] In an exemplary embodiment, the fourth data may
be generated based on blue chroma information and red
chroma information that are included in the third data.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The above and other exemplary embodiments,
advantages and features of this disclosure will become more
apparent by describing in further detail exemplary embodi-
ments thereof with reference to the accompanying drawings,
in which:

[0032] FIG. 1 is a diagram schematically illustrating the
configuration of an organic light-emitting display device in
accordance with an exemplary embodiment of the invention.
[0033] FIG. 2 is a diagram illustrating an example of an
arrangement structure of subpixels of the organic light-
emitting display device shown in FIG. 1.

[0034] FIG. 3 is a block diagram schematically illustrating
the configuration of a data converter shown in FIG. 1.
[0035] FIG. 41s a diagram illustrating, by way of example,
an exemplary embodiment of the function of a first converter
of generating second data using first data in accordance with
the invention.

[0036] FIG. 5 is a diagram illustrating an exemplary
embodiment of the function of a second converter in accor-
dance with the invention.

[0037] FIG. 6A is a diagram illustrating another example
of the arrangement structure of the subpixels of the organic
light-emitting display device shown in FIG. 1.

[0038] FIG. 6B is a diagram illustrating, by way of
example, an exemplary embodiment of the function of the
first converter of generating second data using first data in
accordance with the invention.

[0039] FIG. 7A is a diagram illustrating another example
of the arrangement structure of the subpixels of the organic
light-emitting display device shown in FIG. 1.

[0040] FIG. 7B is a diagram illustrating, by way of
example, an exemplary embodiment of the function of the
first converter of generating second data using first data in
accordance with the invention.

[0041] FIG. 81is a diagram illustrating, by way of example,
an exemplary embodiment of a method of compressing third
data at a first ratio in accordance with the invention.
[0042] FIG. 9is a diagram illustrating, by way of example,
an exemplary embodiment of a method of compressing third
data at a second ratio by the second converter in accordance
with the invention.

DETAILED DESCRIPTION

[0043] Hereinafter, embodiments will be described in
greater detail with reference to the accompanying drawings.
Exemplary embodiments are described herein with refer-
ence to cross-sectional illustrations that are schematic illus-
trations of embodiments (and intermediate structures). As
such, variations from the shapes of the illustrations as a
result, for example, of manufacturing techniques and/or
tolerances, are to be expected. Thus, exemplary embodi-
ments should not be construed as limited to the particular
shapes of regions illustrated herein but may include devia-
tions in shapes that result, for example, from manufacturing.
In the drawings, lengths and sizes of layers and regions may
be exaggerated for clarity. Like reference numerals in the
drawings denote like elements.

[0044] Terms such as “first” and “second” may be used to
describe various components, but they should not limit the
various components. Those terms are only used for the
purpose of differentiating a component from other compo-
nents. For example, a first component may be referred to as
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a second component, and a second component may be
referred to as a first component and so forth without depart-
ing from the spirit and scope of the invention. Furthermore,
“and/or” may include any one of or a combination of the
components mentioned.

[0045] Furthermore, a singular form may include a plural
from as long as it is not specifically mentioned in a sentence.
Furthermore, “include/comprise” or “including/comprising”
used in the specification represents that one or more com-
ponents, steps, operations, and elements exist or are added.
[0046] Furthermore, unless defined otherwise, all the
terms used in this specification including technical and
scientific terms have the same meanings as would be gen-
erally understood by those skilled in the related art. The
terms defined in generally used dictionaries should be con-
strued as having the same meanings as would be construed
in the context of the related art, and unless clearly defined
otherwise in this specification, should not be construed as
having idealistic or overly formal meanings.

[0047] It is also noted that in this specification, “con-
nected/coupled” refers to one component not only directly
coupling another component but also indirectly coupling
another component through an intermediate component. On
the other hand, “directly connected/directly coupled” refers
to one component directly coupling another component
without an intermediate component.

[0048] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10%, 5% of the
stated value.

[0049] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing 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 dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the invention, and will not be interpreted in
an idealized or overly formal sense unless expressly so
defined herein.

[0050] Exemplary embodiments are described herein with
reference to cross section illustrations that are schematic
illustrations of idealized embodiments. As such, variations
from the shapes of the illustrations as a result, for example,
of manufacturing techniques and/or tolerances, are to be
expected. Thus, embodiments described herein should not
be construed as limited to the particular shapes of regions as
illustrated herein but are to include deviations in shapes that
result, for example, from manufacturing. In an exemplary
embodiment, a region illustrated or described as flat may,
typically, have rough and/or nonlinear features. Moreover,
sharp angles that are illustrated may be rounded. Thus, the
regions illustrated in the figures are schematic in nature and
their shapes are not intended to illustrate the precise shape
of a region and are not intended to limit the scope of the
claims.

[0051] Hereinafter, an organic light-emitting display
device and a method of driving the organic light-emitting
display device in accordance with embodiments of the
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invention will be described with reference to the attached
drawings pertaining to the exemplary embodiments of the
invention.

[0052] FIG. 1 is a diagram schematically illustrating the
configuration of an organic light-emitting display device in
accordance with an exemplary embodiment of the invention.
[0053] Referring to FIG. 1, the organic light-emitting
display device in accordance with the exemplary embodi-
ment of the invention may include a display unit 100, a scan
driver 210, an emission driver 220, a data driver 230, a
timing controller 250, and a data converter 300.

[0054] The data converter 300 may convert first data input
from an external device to fourth data and supply the fourth
data to the timing controller 250.

[0055] As shown in FIG. 1, the data converter 300 may be
disposed on an input terminal side of the timing controller
250. In this case, the data converter 300 may be included in
a host system (not shown) which generates a plurality of
clock signals, etc. and outputs the plurality of clock signals
to the timing controller 250. However, the invention is not
limited thereto, and in another exemplary embodiment, the
data converter 300 may be provided separately from the host
system.

[0056] In an alternative exemplary embodiment, the data
converter 300 may be disposed between the timing control-
ler 250 and the data driver 230 or included in the timing
controller 250.

[0057] The timing controller 250 may generate a scan
driving control signal SCSI, a data driving control signal
DCS, and an emission driving control signal ECS, based on
signals input from the external device. The scan driving
control signal SCSI generated from the timing controller 250
may be supplied to the scan driver 210. The data driving
control signal DCS may be supplied to the data driver 230.
The emission driving control signal ECS may be supplied to
the emission driver 220.

[0058] The scan driver 210 may supply scan signals to
scan lines S11 to S1# in response to the scan driving control
signal SCSI where n is a natural number. In an exemplary
embodiment, the scan driver 210 may successively supply
the scan signals to the scan lines S11 to S1#, for example.

[0059] When the scan signal is successively supplied to
the scan lines S11 to S1z, subpixels SPXL may be selected
on a horizontal line basis. To this end, each scan signal may
be set to a gate-on voltage (e.g., a low-level voltage) so that
transistors included in the subpixels SPXL may be turned
on.

[0060] The data driver 230 may supply data signals to data
lines D1 to Dm in response to the data driving control signal
DCS where m is a natural number. The data signals supplied
to the data lines D1 to Dm may be supplied to subpixels
SPXL selected by the scan signals.

[0061] The emission driver 220 may supply emission
control signals to emission control lines E1 to En in response
to the emission driving control signal ECS. In an exemplary
embodiment, the emission driver 220 may successively
supply the emission control signals to the emission control
lines E1 to En, for example.

[0062] When the emission control signals are successively
supplied to the emission control lines E1 to En, the subpixels
SPXL may enter a non-emission state on a horizontal line
basis. To this end, each emission control signal may be set
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to a gate-off voltage (e.g., a high-level voltage) so that the
transistors included in the subpixels SPXL may be turned
off.

[0063] Although the scan driver 210 and the emission
driver 220 have been illustrated in FIG. 1 as being separate
components, the invention is not limited thereto. In an
exemplary embodiment, the scan driver 210 and the emis-
sion driver 220 may be provided as a single driver, for
example.

[0064] In an exemplary embodiment, the scan driver 210
and/or the emission driver 220 may be disposed (e.g.,
mounted) on a substrate through a thin film process.
[0065] In another exemplary embodiment, the scan driver
210 and/or the emission driver 220 may be disposed on the
opposite sides of the display unit 100.

[0066] The display unit 100 may include a plurality of
subpixels SPXL that are coupled with the data lines D1 to
Dm, the scan lines S11 to S1x, and the emission control lines
E1 to En.

[0067] The subpixels SPXL may be supplied with an
initialization power source Vint, a first power source EVDD,
and a second power source ELVSS from an external device.
[0068] Each subpixel SPXL may be selected when a scan
signal is supplied to a corresponding one of the scan lines Sli
to S1z that is coupled with the subpixel SPXI,, and then be
supplied with a data signal from a corresponding one of the
data lines D1 to Dm. The subpixel SPXL supplied with the
data signal may control, in response to the data signal,
current flowing from the first power source ELVDD to the
second power source ELVSS via an organic light-emitting
diode (not shown).

[0069] The organic light-emitting diode may generate
light having a predetermined luminance in response to the
current. In addition, the voltage of the first power source
ELVDD may be set to a value higher than that of the second
power source ELVSS.

[0070] The subpixels SPXL may include first subpixels for
expressing a first color, second subpixels for expressing a
second color, and third subpixels for expressing a third color.
In an exemplary embodiment, the first color may be any one
of red, green, and blue, for example. In an exemplary
embodiment, the second color may be any one of red, green,
and blue, and be a color different from the first color. In an
exemplary embodiment, the third color may be any one of
red, green, and blue, and be a color different from the first
color and the second color. However, the invention is not
limited thereto, and the first, second and third colors may
include various other colors.

[0071] Although each subpixel SPXL is illustrated in FIG.
1 as being coupled to a single scan line S, a single data line
D1/, and a single emission control line Ei where 1 and j are
natural numbers, the invention is not limited thereto. In other
words, depending on a circuit structure of each subpixel
SPXL, a plurality of scan lines S11 to S1» may be coupled
to the subpixel SPXL, and a plurality of emission control
lines E1 to En may be coupled to the subpixel SPXL.
[0072] In some exemplary embodiments, the subpixels
SPXL may be coupled to only the scan lines S11 to S1z and
the data lines D1 to Dm. In this case, the emission control
lines E1 to En and the emission driver 220 for driving the
emission control lines E1 to En may be omitted.

[0073] FIG. 2 is a diagram illustrating an example of an
arrangement structure of the subpixels SPXL shown in FIG.
1.
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[0074] Referring to FIGS. 1 and 2, the subpixels SPXL
may be arranged in a PenTile pattern in which each of unit
pixels PXL1 and PXT.2 includes one first subpixel SP1 for
expressing a first color, one second subpixel SP2 for
expressing a second color, and two third subpixels SP3 for
expressing a third color.

[0075] For the sake of explanation, in FIG. 2, it is assumed
that the first color is red (R), the second color is blue (B), and
the third color is green (G), for example.

[0076] As shown in FIG. 2, the first subpixels SP1 and the
second subpixels SP2 may be alternately arranged on each
column. The third subpixels SP3 may be arranged on a
column parallel to the column on which the first subpixels
SP1 and the second subpixels SP2 are arranged.

[0077] In the first unit pixel PXL1, the first subpixel SP1
and the third subpixel SP3 may be disposed on a diagonal
line. That is, the first subpixels SP1 and the third subpixels
SP3 may be alternately disposed in a third direction DR3.
The second subpixel SP2 and the third subpixel SP3 may
also be disposed on a diagonal line. In the first unit pixel
PXL1, the first subpixel SP1 may be disposed on a left
portion, and the second subpixel SP2 may be disposed on a
right portion, for example.

[0078] In the second unit pixel PXL2, the first subpixel
SP1 and the third subpixel SP3 may be disposed on a
diagonal line. That is, the first subpixels SP1 and the third
subpixels SP3 may be alternately disposed in the third
direction DR3. The second subpixel SP2 and the third
subpixel SP3 may also be disposed on a diagonal line. In the
second unit pixel PXL2, the first subpixel SP1 may be
disposed on a right portion, and the second subpixel SP2
may be disposed on a left portion, for example.

[0079] Referring to FIG. 2, first unit pixels PXL1 may be
arranged in a first direction DR1. Also, second unit pixels
PXL2 may be arranged in the first direction DR1. The first
unit pixels PXL1 and the second unit pixels PXI.2 may be
alternately arranged in a second direction DR2.

[0080] Each of the third subpixels SP3 may have a surface
area less than that of each first subpixel SP1 or each second
subpixel SP2. Although, in FIG. 2, each first subpixel SP1 is
illustrated as having the same surface area as that of each
second subpixel SP2, the invention is not limited thereto,
and in other exemplary embodiments, the surface area of the
second subpixel SP2 may be greater than that of the first
subpixel SP1, or the surface area of the first subpixel SP1
may be greater than that of the second subpixel SP2.
[0081] The surface areas of the subpixels SP1, SP2, and
SP3 may be changed in various ways, taking the emission
efficiency into account.

[0082] FIG. 3 is a block diagram schematically illustrating
the configuration of the data converter 300 shown in FIG. 1.
[0083] Referring to FIG. 3, the data converter 300 may
include a first converter 310, a second converter 320, and a
third converter 330.

[0084] The first converter 310 may convert first data input
from an external device to second data. The first data may be
first-type data, and the second data may be data correspond-
ing to a second type different from the first type.

[0085] In an exemplary embodiment, the first data may be
RGB-type data, and the second data may be RGBG-type
data, for example.

[0086] The RGB-type data may be data to be processed in
such a way that image information to be stored is divided
into a red component, a green component, and a blue
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component. In more detail, the RGB-type data may be
suitable for a stripe pattern in which each unit pixel includes
one red subpixel, one green subpixel, and one blue subpixel,
and the subpixels are arranged in a line.

[0087] The RGBG-type data may be data to be processed
in such a way that image information to be stored is divided
into a red component, a first green component, a blue
component, and a second green component. The RGBG-
type data may be suitable for a PenTile pattern shown in
FIG. 2.

[0088] In other words, the first converter 310 may convert
RGB-type first data to RGBG-type second data suitable for
the arrangement structure of subpixels SPXL in accordance
with an exemplary embodiment of the invention.

[0089] The second converter 320 may convert second data
to third data. The third data may be data corresponding to a
third type different from the first type or the second type.

[0090] Inanexemplary embodiment, the third data may be
YCbCrY-type data, for example. The third data may be data
to be processed in such a way that image information to be
stored is divided into components related to a luminance
(Y), a chroma (Cb) for blue, and a chroma (Cr) for red.

[0091] The third converter 330 may convert third data to
fourth data. The fourth data may be second-type data. In
other words, the fourth data may be RGBG-type data.

[0092] When data corresponding to the stripe-type pixel
arrangement structure is input, the data should be converted
to data corresponding to the pixel arrangement structure
shown in FIG. 2. Related to this, a data conversion method
will be described with reference to FIG. 4.

[0093] FIG. 4is a diagram illustrating, by way of example,
the function of the first converter 310 of generating second
data using first data in accordance with an exemplary
embodiment of the invention.

[0094] Referring to FIGS. 3 and 4, the first converter 310
may receive first data corresponding to the stripe-type pixel
arrangement structure and convert the first data to second
data corresponding to a PenTile-type pixel arrange structure.

[0095] In FIG. 4, for the sake of explanation, there will be
illustrated an example in which first data corresponding to
first and second unit pixels PS1 and PS2 having the stripe-
type pixel arrangement structure is converted to second data
corresponding to a first unit pixel PXL1 including first and
second portions PP1 and PP2 having the PenTile-type pixel
arrangement structure.

[0096] Referring to FIGS. 3 and 4, the first converter 310
may generate red data and green data of the second data for
a first portion PP1 of the first unit pixel PXL1, using red data
and green data of the first data for the first unit pixel PS1
having the stripe-type pixel arrangement structure.

[0097] The first converter 310 may generate blue data of
the second data for the second portion PP2 of the first unit
pixel PXL1 using blue data of the first data for the first unit
pixel PS1 and blue data of the first data for the second unit
pixel PS2 having the stripe-type pixel arrangement structure.
Furthermore, the first converter 310 may generate green data
of the second data for the second portion PP2 of the first unit
pixel PXL1 using green data of the first data for the second
unit pixel PS2 having the stripe-type pixel arrangement
structure.

[0098] Hereinafter, the function of the second converter
320 will be described in detail with reference to FIG. 5.
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[0099] FIG. 5 is a diagram illustrating the function of the
second converter 320 in accordance with an exemplary
embodiment of the invention.

[0100] The second converter 320 may generate YCbCrY-
type third data using RGBG-type second data.

[0101] For the sake of explanation, it is assumed that the
second data includes red data R1, first green data G1, blue
data B2, and second green data G2, for example.

[0102] Referring to FIG. 5, the second converter 320 may
convert second data corresponding to subpixels included in
a first area Al to YCbCr-type data, and convert second data
corresponding to subpixels included in a second area A2 to
YCbCr-type data.

[0103] In detail, the second converter 320 may generate
first luminance information Y1, first blue chroma informa-
tion Chl, and first red chroma information Crl, using red
data R1 corresponding to the first subpixel SP1 of the second
data, blue data B2 corresponding to the second subpixel
SP2, and first green data G1 corresponding to any one of the
third subpixels SP3.

[0104] The first luminance information Y1, the first blue
chroma information Cb1, and the first red chroma informa-
tion Crl may be generated according to the following
[Equation 1].

F1=0+(0.299xR 1)+(0.587x G1 1+(0.114xB2),
Ch1=128-(0.168736xR1)-(0.331264x G1)+(0.5xB2),

Cr1=128+(0.5xR1)-(0.418688x G1)-(0.081312xB2)  [Equation 1]
[0105] Furthermore, the second converter 320 may gen-
erate second luminance information Y2, second blue chroma
information Cb2, and second red chroma information Cr2,
using the red data R1 corresponding to the first subpixel SP1
of the second data, the blue data B2 corresponding to the
second subpixel SP2, and second green data G2 correspond-
ing to the other third subpixel SP3.

[0106] The second luminance information Y2, the second
blue chroma information Cb2, and the second red chroma
information Cr2 may be generated according to the follow-
ing [Equation 2].

Y2=0+(0.299xR 1)+(0.587x G2)+(0.114xB2),
Ch2=128-(0.168736xR1)-(0.331264x G2)+(0.5xB2),

Cr2=128+(0.5%R1)-(0.418688xG2)-(0.081312x52)  [Equation 2]
[0107] The second converter 320 may generate third data
using the luminance information Y1 and Y2, the blue
chroma information Cbl and Cb2, and the red chroma

information Crl and Cr2.

[0108] In detail, the first luminance information Y1 and
the second luminance information Y2 may be included in the
third data by the second converter 320. Furthermore, any
one of the first blue chroma information Cb1 and the second
blue chroma information Ch2 may be included in the third
data by the second converter 320. Also, any one of the first
red chroma information Crl and the second red chroma
information Cr2 may be included in the third data by the
second converter 320.

[0109] The following [Table 1] indicates third data which
may be generated by the above-mentioned method.
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TABLE 1
Chroma_select 0 Y1Cb1CrlY2
Chroma_select 1 Y1Cb1Cr2Y2
Chroma_select 2 Y1Cbh2CrlY2
Chroma_select 3 Y1Cbh2Cr2Y2

[0110] The second converter 320 may select any one of
Chroma_select 0, Chroma_select 1, Chroma_select 2, and
Chroma_select 3.

[0111] Inanexemplary embodiment, the second converter
320 may always select Chroma_select 0. In this case, the
third data may be Y1Cb1Cr1Y2, for example.

[0112] In an alternative exemplary embodiment, the sec-
ond converter 320 may select any one of Chroma_select 0,
Chroma_select 1, Chroma_select 2, and Chroma_select 3,
taking the arrangement structure of the first subpixel SP1,
the second subpixel SP2, and the third subpixel SP3 into
account.

[0113] Hereinafter, the function of the third converter 330
in accordance with an exemplary embodiment of the inven-
tion will be described in detail.

[0114] The third converter 330 may generate RGBG-type
fourth data using YCbCrY-type third data.

[0115] The third converter 330 may generate the fourth
data with reference to the chroma information Cb and Cr
included in the third data. In an exemplary embodiment, in
the case where the third data includes the first blue chroma
information Cb1 and the first red chroma information Crl,
the fourth data may be generated by the following [Equation
3], for example.

R=Y1+1.402x(Cr1-128),
G=Y1-0.344136x(Ch1-128)-0.714136x(Cr1-128),
B=Y2+1.772x(Ch1-128),

G=12-0.344136x(Ch1-128)-0.714136x(Cr1-128)

[0116] In an alternative exemplary embodiment, in the
case where the third data includes the first blue chroma
information Cbl and the second red chroma information
Cr2, the fourth data may be generated by the following
[Equation 4].

[Equation 3]

B=Y1+1.772x(Ch1-128),
G=Y1-0.344136x(Ch1-128)-0.714136x(Cr2-128),
R=Y1+1.402x(Cr2-128),

G=12-0.344136%(Cb1-128)-0.714136x(Cr2-128)

[0117] As a further alternative exemplary embodiment, in
the case where the third data includes the second blue
chroma information Cb2 and the first red chroma informa-
tion Cr1, the fourth data may be generated by the following
[Equation 5].

[Equation 4]

R=Y1+1.402x(Cr1-128),
G=Y1-0.344136x(Ch2-128)-0.714136x(Cr1-128),
B=Y2+1.772x(Ch2-128),

G=Y2-0.344136%(Ch2-128)-0.714136x(Cr1-128)

[0118] As a further alternative exemplary embodiment, in
the case where the third data includes the second blue

[Equation 5]
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chroma information Cb2 and the second red chroma infor-
mation Cr2, the fourth data may be generated by the
following [Equation 6].

R=Y1+1.402x(Cr2-128),
G=Y1-0.344136x(Cb2-128)-0.714136x(Cr2-128),
B=Y2+1.772x(Ch2-128),

G=12-0.344136x(Ch2-128)-0.714136x(Cr2-128)

[0119] Referring to FIG. 1, the fourth data generated by
the third converter 330 may be transmitted to the timing
controller 250. In an alternative exemplary embodiment, the
fourth data generated by the third converter 330 may be
combined with RGBG-type data and then transmitted to the
timing controller 250.

[0120] FIG. 6A is a diagram illustrating another example
of the arrangement structure of the subpixels of the organic
light-emitting display device shown in FIG. 1. The descrip-
tion of the exemplary embodiment of FIG. 6 will be mainly
focused on differences from the above-stated embodiments
(e.g., the arrangement structure of the subpixels SPXL
shown in FIG. 2), and some descriptions will be omitted
when deemed redundant.

[0121] Referring to FIGS. 1 and 6A, the subpixels SPXL
may be arranged in a PenTile pattern in which each of unit
pixels PXL1' and PX1.2' includes one first subpixel SP1' for
expressing a first color, one second subpixel SP2' for
expressing a second color, and two third subpixels SP3' for
expressing a third color.

[0122] In FIG. 6A, the first color may be blue, the second
color may be green, and the third color may be red.
[0123] The first subpixels SP1' and the second subpixels
SP2' may be alternately arranged on each column. The third
subpixels SP3' may be arranged on a column parallel to the
column on which the first subpixels SP1' and the second
subpixels SP2' are arranged.

[0124] In the first unit pixel PXL1', the first subpixel SP1'
and the third subpixel SP3' may be disposed on a diagonal
line. That is, the first subpixels SP1' and the third subpixels
SP3' may be alternately disposed in the third direction DR3.
The second subpixel SP2' and the third subpixel SP3' may
also be disposed on a diagonal line. In the first unit pixel
PXLYT, the first subpixel SP1' may be disposed on a left
portion, and the second subpixel SP2' may be disposed on a
right portion.

[0125] In the second unit pixel PXL2', the first subpixel
SP1' and the third subpixel SP3' may be disposed on a
diagonal line. That is, the first subpixels SP1' and the third
subpixels SP3' may be alternately disposed in the third
direction DR3. The second subpixel SP2' and the third
subpixel SP3' may also be disposed on a diagonal line. In the
second unit pixel PXL2', the first subpixel SP1' may be
disposed on a right portion, and the second subpixel SP2'
may be disposed on a left portion.

[0126] Referring to FIG. 6A, first unit pixels PXL1' may
be arranged in a first direction DR1. Also, second unit pixels
PXL2' may be arranged in the first direction DR1. The first
unit pixels PXL1' and the second unit pixels PX1.2' may be
alternately arranged in a second direction DR2.

[0127] Hereinafter, a method of converting data corre-
sponding to the stripe-type pixel arrangement structure to
data corresponding to the pixel arrangement structure shown
in FIG. 6A will be described.

[Equation 6]



US 2019/0164477 Al

[0128] FIG. 6B is a diagram illustrating, by way of
example, the function of the first converter of generating
second data using first data in accordance with an exemplary
embodiment of the invention. Particularly. FIG. 6B is a
diagram for describing the data conversion method in the
case where subpixels included in the organic light-emitting
display device are arranged in the manner shown in FIG. 6A.

[0129] The first converter 310 (refer to FIG. 3) may
receive first data corresponding to the stripe-type pixel
arrangement structure and convert the first data to second
data corresponding to the PenTile-type pixel arrangement
structure.

[0130] In FIG. 6B, for the sake of explanation. there will
be illustrated an example in which the first data correspond-
ing to first and second unit pixels PS1 and PS2 having the
stripe-type pixel arrangement structure is converted to the
second data corresponding to a first unit pixel PXL1" includ-
ing first and second portions PP1' and PP2' having the
PenTile-type pixel arrange structure.

[0131] Referring to FIG. 6B, the first converter 310 may
generate red data and blue data of the second data for a first
portion PP1' of the first unit pixel PXL1', using red data and
blue data of the first data for the first unit pixel PS1 having
the stripe-type pixel arrangement structure.

[0132] Referring to FIGS. 3 and 6B, the first converter 310
may generate red data and green data of the second data for
second portion PP2' of the first unit pixel PXL1', using red
data and green data of the first data for the second unit pixel
PS2 having the stripe-type pixel arrangement structure.

[0133] Hereinafter, a method of generating third data in
the case where the subpixels included in the organic light-
emitting display device are arranged in the manner shown in
FIG. 6A will be described.

[0134] The second converter 320 may generate YCbCrY-
type third data using RGBG-type second data.

[0135] For the sake of explanation, it is assumed that the
second data includes blue data B1, first red data R1, green
data G2, and second red data R2, for example.

[0136] The second converter 320 may generate first lumi-
nance information Y1, first blue chroma information Cbl,
and first red chroma information Crl, using blue data Bl
corresponding to the first subpixel SP1' of the second data,
green data G2 corresponding to the second subpixel SP2',
and first red data R1 corresponding to any one of the third
subpixels SP3".

[0137] The first luminance information Y1, the first blue
chroma information Cb1, and the first red chroma informa-
tion Crl may be generated according to the following
[Equation 7].

F1=0+(0.299xR1)+(0.587x G2)+(0.114xB1),
Ch1-128-(0.168736xR1)~(0.331264x G2)+(0.5xB1),

Cr1=128+(0.5xR1)-(0.418688xG2)~(0.081312xB1)  [Equation 7]
[0138] Furthermore, the second converter 320 may gen-
erate second luminance information Y2, second blue chroma
information Cb2, and second red chroma information Cr2,
using the blue data Bl corresponding to the first subpixel
SP1' of the second data, the green data G2 corresponding to
the second subpixel SP2', and second red data R2 corre-
sponding to the other third subpixel SP3'.
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[0139] The second luminance information Y2, the second
blue chroma information Cb2, and the second red chroma
information Cr2 may be generated according to the follow-
ing [Equation 8].

12=0+(0.299xR2)+(0.587x G21+(0.114xB1),
Ch2=128-(0.168736xR2)-(0.331264xG2)+(0.5xB1),

Cr2=128+(0.5xR2)-(0.418688xG2)~(0.081312xB1)

[0140] The second converter 320 may generate third data
using the luminance information Y1 and Y2, the blue
chroma information Cbl and Cb2, and the red chroma
information Crl and Cr2.

[0141] In detail, the first luminance information Y1 and
the second luminance information Y2 may be included in the
third data by the second converter 320. Furthermore, any
one of the first blue chroma information Cb1 and the second
blue chroma information Ch2 may be included in the third
data by the second converter 320. Also, any one of the first
red chroma information Crl and the second red chroma
information Cr2 may be included in the third data by the
second converter 320.

[0142] The following [Table 2] indicates third data which
may be generated by the above-mentioned method.

[Equation 8]

TABLE 2

Y1Cb1CrlY2
Y1Cb1Cr2Y2
Y1Cbh2CrlY2
Y1Cbh2Cr2Y2

Chroma_select 0
Chroma_select 1
Chroma_select 2
Chroma_select 3

[0143] The second converter 320 may select any one of
Chroma_select 0, Chroma_select 1, Chroma_select 2, and
Chroma_select 3.

[0144] Inan exemplary embodiment, the second converter
320 may always select Chroma_select 0. In this case, the
third data to be output from the second converter 320 may
be Y1 Cbl Crl1Y2, for example.

[0145] In an alternative exemplary embodiment, the sec-
ond converter 320 may select any one of Chroma_select 0,
Chroma_select 1, Chroma_select 2, and Chroma_select 3,
taking the arrangement structure of the first subpixel SP1',
the second subpixel SP2', and the third subpixel SP3' into
account.

[0146] Thereafter, the third converter 330 may generate
RGBG-type fourth data using the third data.

[0147] The third converter 330 may generate the fourth
data with reference to the chroma information Cb and Cr
included in the third data. In an exemplary embodiment, in
the case where the third data includes the first blue chroma
information Cb1 and the first red chroma information Crl,
the fourth data may be generated by [Equation 3], for
example.

[0148] In an alternative exemplary embodiment, in the
case where the third data includes the first blue chroma
information Cbl and the second red chroma information
Cr2, the fourth data may be generated by the above-men-
tioned [Equation 4].

[0149] As a further alternative exemplary embodiment, in
the case where the third data includes the second blue
chroma information Cb2 and the first red chroma informa-
tion Crl, the fourth data may be generated by the above-
mentioned [Equation 5].
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[0150] As a further alternative exemplary embodiment, in
the case where the third data includes the second blue
chroma information Cb2 and the second red chroma infor-
mation Cr2, the fourth data may be generated by the
above-mentioned [Equation 6].

[0151] FIG. 7A is a diagram illustrating another example
of the arrangement structure of the subpixels of the organic
light-emitting display device shown in FIG. 1. The descrip-
tion of the exemplary embodiment of FIG. 7A will be mainly
focused on differences from the above-stated embodiments
(e.g., the arrangement structure of the subpixels SPXL
shown in FIG. 2), and some descriptions will be omitted
when deemed redundant.

[0152] Referring to FIGS. 1 and 7A, the subpixels SPXL
may be arranged in a PenTile pattern in which each unit
pixel PXL1", PXL2" includes one first subpixel SP1" for
expressing a first color, one second subpixel SP2" for
expressing a second color, and two third subpixels SP3" for
expressing a third color.

[0153] InFIG. 7A, the first color may be green, the second
color may be red, and the third color may be blue.

[0154] The first subpixels SP1" and the second subpixels
SP2" may be alternately arranged on each column. The third
subpixels SP3" may be arranged on a column parallel to the
column on which the first subpixels SP1" and the second
subpixels SP2" are arranged.

[0155] Inthe first unit pixel PXL.1", the first subpixel SP1"
and the third subpixel SP3" may be disposed on a diagonal
line. That is, the first subpixels SP1" and the third subpixels
SP3" may be alternately disposed in the third direction DR3.
The second subpixel SP2" and the third subpixel SP3" may
also be disposed on a diagonal line. In the first unit pixel
PXL1", the first subpixel SP1" may be disposed on a left
portion, and the second subpixel SP2" may be disposed on
a right portion.

[0156] In the second unit pixel PXL.2", the first subpixel
SP1" and the third subpixel SP3" may be disposed on a
diagonal line. That is, the first subpixels SP1" and the third
subpixels SP3" may be alternately disposed in the third
direction DR3. The second subpixel SP2" and the third
subpixel SP3" may also be disposed on a diagonal line. In
the second unit pixel PXL.2", the first subpixel SP1" may be
disposed on a right portion, and the second subpixel SP2"
may be disposed on a left portion.

[0157] Referring to FIG. 7A, first unit pixels PXL1" may
be arranged in a first direction DR1. Also, second unit pixels
PXL2" may be arranged in the first direction DR1. The first
unit pixels PXL.1" and the second unit pixels PX1.2" may be
alternately arranged in a second direction DR2.

[0158] Hereinafter, a method converting data correspond-
ing to the stripe-type pixel arrangement structure to data
corresponding to the pixel arrangement structure shown in
FIG. 7A will be described.

[0159] FIG. 7B is a diagram illustrating, by way of
example, the function of the first converter of generating
second data using first data in accordance with an exemplary
embodiment of the invention. Particularly. FIG. 7B is a
diagram for describing the data conversion method in the
case where subpixels included in the organic light-emitting
display device are arranged in the manner shown in FIG. 7A.

[0160] The first converter 310 (refer to FIG. 3) may
receive first data corresponding to the stripe-type pixel
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arrangement structure and convert the first data to second
data corresponding to the PenTile-type pixel arrangement
structure.

[0161] In FIG. 7B, for the sake of explanation, there will
be illustrated an example in which the first data correspond-
ing to first and second unit pixels PS1 and PS2 having the
stripe-type pixel arrangement structure is converted to the
second data corresponding to a first unit pixel PXL1"
including first and second portions PP1" and PP2" having
the PenTile-type pixel arrange structure.

[0162] Referringto FIGS. 3 and 7B, the first converter 310
may generate green data and blue data corresponding to a
first portion PP1" of the first unit pixel PXL1" having the
PenTile-type pixel arrange structure, using green data and
blue data of the first data for the first unit pixel PS1 having
the stripe-type pixel arrangement structure.

[0163] The first converter 310 may generate red data and
blue data corresponding to a second portion PP2" of the first
unit pixel PXL1" having the PenTile-type pixel arrange
structure, using red data and blue data of the first data for the
second unit pixel PS2 having the stripe-type pixel arrange-
ment structure.

[0164] In the case where the subpixels included in the
organic light-emitting display device are arranged in the
pattern shown in FIG. 7A, the second converter 320 may
generate third data corresponding thereto. In detail, the
second converter 320 may generate YCbCrY-type third data
using RGBG-type second data.

[0165] For the sake of explanation, it is assumed that the
second data includes green data G1, first blue data B1, red
data R2, and second blue data B2, for example.

[0166] The second converter 320 may generate first lumi-
nance information Y1, first blue chroma information Cbl,
and first red chroma information Crl, using green data G1
corresponding to the first subpixel SP1" of the second data,
red data R2 corresponding to the second subpixel SP2", and
first blue data B1 corresponding to any one of the third
subpixels SP3".

[0167] The first luminance information Y1, the first blue
chroma information Cb1, and the first red chroma informa-
tion Crl may be generated according to the following
[Equation 9].

Y1=0+(0.299xR2)+(0.587x G1 1(0.114xB1),
Ch1=128-(0.168736xR2)-(0.331264xG1)+(0.5xB1),

Cr1=128+(0.5xR2)-(0.418688xG1)-(0.081312xB1)

[0168] Furthermore, the second converter 320 may gen-
erate second luminance information Y2, second blue chroma
information Cb2, and second red chroma information Cr2,
using the green data G1 corresponding to the first subpixel
SP1" of the second data, the red data R2 corresponding to
the second subpixel SP2", and second blue data B2 corre-
sponding to the other third subpixels SP3".

[0169] The second luminance information Y2, the second
blue chroma information Cb2, and the second red chroma
information Cr2 may be generated according to the follow-
ing [Equation 10].

[Equation 9]

F2=0+(0.299xR2)+(0.587x G1 +(0.114x52),
Ch2=128-(0.168736xR2)-(0.331264xG1)+(0.5xB2),

Cr2=128+(0.5%R2)~(0.418688x G1)-(0.081312x52)  [Equation 10]
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[0170] The second converter 320 may generate third data
using the luminance information Y1 and Y2, the blue
chroma information Cb1l and Cb2, and the red chroma
information Crl and Cr2.

[0171] In detail, the first luminance information Y1 and
the second luminance information Y2 may be included in the
third data by the second converter 320. Furthermore, any
one of the first blue chroma information Cb1 and the second
blue chroma information Cb2 may be included in the third
data by the second converter 320. Also, any one of the first
red chroma information Crl and the second red chroma
information Cr2 may be included in the third data by the
second converter 320.

[0172] Hereinafter, a method of compressing third data in
accordance with an exemplary embodiment of the invention
will be described in detail.

[0173] The second converter 320 in accordance with an
exemplary embodiment of the invention may convert second
data to third data, and then generate first compressed data
provided by compressing the third data at a first ratio.
[0174] FIG. 8is a diagram illustrating, by way of example,
a method of compressing third data at the first ratio by the
second converter in accordance with an exemplary embodi-
ment of the invention.

[0175] Referring to F1G. 8, YCbCrY-type first compressed
data YCbCrY' may be generated by compressing third data
Y1CbiCrjY2 (i is either 1 or 2, and j is also either 1 or 2)
corresponding to a first unit pixel PXL1 and third data
Y3CbmCrnY4 (m is either 3 or 4, and n is also either 3 or
4) corresponding to a second unit pixel PXL.2.

[0176] Here, the first compressed data YCbCrY' may
include Y1 or Y3 as the first luminance information. In the
case where the first luminance information is Y1, the second
luminance information may be Y2. In an alternative exem-
plary embodiment, in the case where the first luminance
information is Y3, the second luminance information may be
Y4.

[0177] The first compressed data YCbCrY' may include
any one of the first blue chroma information Cb1, Cb2, Cb3
and Cb4, and any one of the second red chroma information
Crl, Cr2, Cr3, and Cr4.

[0178] The following [Table 4] indicates the first com-
pressed data YCbCrY' which may be generated by the
above-mentioned method, and particularly, shows the first
compressed data YCbCrY" in the case where the first lumi-
nance information is Y1 and the second luminance infor-
mation is Y2.

TABLE 4
Chroma_select 0 Y1Cbl1CrlY2  Chroma_select 8 Y1Cb3Cr3Y2
Chroma._select 1 Y1Cb1Cr2Y2  Chroma_select 9 Y1Cb3CrlY2
Chroma_select 2 Y1Cb1Cr4Y2  Chroma select 10 Y1Cb3Cr2Y2
Chroma_select 3 Y1Cb1Cr3Y2  Chroma_ select 11 Y1Cb3CrdY2
Chroma_select 4 Y1Cb2Cr2Y2  Chroma select 12 Y1Cb4CrdY2
Chrema._select 5 Y1Cb2Cr4Y2  Chroma select 13 Y1Cb4Cr3Y2
Chroma_select 6 Y1Cb2Cr3Y2  Chroma select 14  Y1Cb4CrlY2
Chroma_select 7 Y1Cb2CrlY2  Chroma select 15 Y1Cb4Cr2Y2

[0179] The following [Table 5] indicates the first com-
pressed data YCbCrY' which may be generated by the
above-mentioned method, and particularly, shows the first
compressed data YCbCrY" in the case where the first lumi-
nance information is Y3 and the second luminance infor-
mation is Y4.
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TABLE 5
Chroma_select 0 Y3CblCrlY4  Chroma_select 8 Y3Cb3Cr3Y4
Chroma_select 1 Y3CblCr2Y4  Chroma_select 9 Y3Cb3CrlY4
Chroma_select 2 Y3CblCrdY4  Chroma_ select 10 Y3Cb3Cr2Y4
Chroma_select 3 Y3Cb1Cr3Y¥4  Chroma_select 11 Y3Cb3CrdY4
Chroma_select 4 Y3Cb2Cr2Y4  Chroma select 12 Y3Cb4CrdY4
Chroma_select 5 Y3Cb2CrdY4  Chroma_select 13 Y3Cb4Cr3Y4
Chroma_select 6 Y3Cb2Cr3Y¥4  Chroma_select 14 Y3Cb4CrlY4
Chroma._select 7 Y3Cb2CrlY4  Chroma select 1S Y3Cb4Cr2Y4

[0180] The second converter 320 may select any one of
Chroma_select 0 to Chroma_select 15 of [Table 4] as the
first compressed data YCbCrY", or select any one of Chro-
ma_select 0 to Chroma_select 15 as the first compressed
data YCbCrY'.

[0181] Inthis case, the amount of the first compressed data
YCbCrY' may be approximately 0.5 times that of the first
data, for example.

[0182] The second converter 320 in accordance with an
exemplary embodiment of the invention may convert second
data to third data, and then generate second compressed data
provided by compressing the third data at a second ratio.
[0183] FIG. 9is a diagram illustrating, by way of example,
a method of compressing third data at the second ratio by the
second converter in accordance with an exemplary embodi-
ment of the invention.

[0184] Referring to FIG. 9, YCbCrY-type second com-
pressed data YCbCrY" may be generated by compressing
third data Y1CbCrY2 (Cb corresponds to either Cb1 or Cb2,
and Cr corresponds to either Crl or Cr2) corresponding to a
first unit pixel PXL1, third data Y3CbCrY4 (Cb corresponds
to either Cb3 or Cb4, and Cr corresponds to either Cr3 or
Crd) corresponding to a second unit pixel PXI.2, third data
Y5CbCrY6 (Cb corresponds to either Cb5 or Cb6, and Cr
corresponds to Cr5 or Cr6) corresponding to a third unit
pixel PXL3, third data Y7CbCrY8 (Cb corresponds to either
Cbl or Cb8, and Cr corresponds to either Cr7 or Cr8)
corresponding to a fourth unit pixel PXL4.

[0185] Here, the second compressed data YCbCrY" may
include any one of Y1, Y3, Y5, and Y7 as the first luminance
information. In the case where the first luminance informa-
tion is Y1, the second luminance information may be Y2. In
an alternative exemplary embodiment, in the case where the
first luminance information is Y3, the second luminance
information may be Y4. As a further alternative exemplary
embodiment, in the case where the first luminance informa-
tion is Y5, the second luminance information may be Y6. As
a further alternative exemplary embodiment, in the case
where the first luminance information is Y7, the second
luminance information may be Y8.

[0186] The second compressed data YCbCrY" may
include any one of the first blue chroma information Cb1 to
Cb8, and any one of the second red chroma information Crl
to Cr8.

[0187] In this case, the amount of the second compressed
data YCbCrY" may be approximately 0.33 times that of the
first data, for example.

[0188] The data converter may return the compressed data
(the first compressed data or the second compressed data) to
the third data by reversely performing the data compressing
process.

[0189] Furthermore, the pixel arrangement structure of the
invention may be changed in various ways, rather than being
limited to the structure shown in FIG. 2, 6A or 7A.
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[0190] In accordance with the invention, the power con-
sumption of an organic light-emitting display device may be
reduced by compressing image data.

[0191] Furthermore, various embodiments of the inven-
tion may provide an organic light-emitting display device
capable of setting a compression ratio of the image data to
various values.

[0192] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they are
used and are to be interpreted in a generic and descriptive
sense only and not for purpose of limitation. In some
instances, as would be apparent to one of ordinary skill in the
art as of the filing of the application, features, characteristics,
and/or elements described in connection with a particular
embodiment may be used singly or in combination with
features, characteristics, and/or elements described in con-
nection with other exemplary embodiments unless otherwise
specifically indicated. Accordingly, it will be understood by
those of skill in the art that various changes in form and
details may be made without departing from the spirit and
scope of the invention as set forth in the following claims.

What is claimed is:

1. An organic light-emitting display device comprising:

a data converter which generates, using first data corre-

sponding to a first type and supplied from an external
device, second data corresponding to a second type
different from the first type, and generates, using the
second data, third data corresponding to a third type
different from the first type or the second type; and

a display unit which displays, using a plurality of unit

pixels, an image corresponding to data output from the
data converter,

wherein each of the plurality of unit pixels comprises a

first subpixel and a second subpixel disposed on a first
column, and third subpixels disposed on a second
column parallel to the first column, and

wherein the data converter generate the second data based

on an arrangement of the first to third subpixels.

2. The organic light-emitting display device according to
claim 1,

wherein the data converter comprises a first converter

which generates the second data using the first data, and
wherein the first data corresponds to an RGB type, and the
second data corresponds to an RGBG type.

3. The organic light-emitting display device according to
claim 2, wherein the first subpixel expresses a first color, the
second subpixel expresses a second color different from the
first color, and the third subpixels express a third color
different from the first color or the second color.

4. The organic light-emitting display device according to
claim 3,

wherein the data converter further comprises a second

converter which generates the third data using the
second data, and

wherein the third data corresponds to an YCbCrY type.

5. The organic light-emitting display device according to
claim 4, wherein the third data includes luminance infor-
mation and chroma information.

6. The organic light-emitting display device according to
claim 5, wherein, when the second data includes red data,
first green data, blue data, and second green data, the second
converter generates first luminance information, first blue
chroma information, first red chroma information, using the
red data, the blue data, and the first green data.
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7. The organic light-emitting display device according to
claim 6, wherein the first luminance information, the first
blue chroma information, and the first red chroma informa-
tion are generated by a following [Equation 1]:

Y1=0+(0.299xR1)+(0.587x G1 1(0.114xB2),
Ch1=128-(0.168736xR1)-(0.331264xG1)+(0.5xB2),

Cr1=128+(0.5xR1)-(0.418688xG1)-(0.081312xB2), [Equation 1]

where R1 corresponds the red data, G1 corresponds to the
first green data, B2 corresponds to the blue data, Y1
corresponds to the first luminance information, Cbl
corresponds to the first blue chroma information, and
Crl corresponds to the first red chroma information.

8. The organic light-emitting display device according to
claim 6, wherein the second converter generates second
luminance information, second blue chroma information,
and second red chroma information, using the red data, the
blue data, and the second green data.

9. The organic light-emitting display device according to
claim 8, wherein the second luminance information, the
second blue chroma information, and the second red chroma
information are generated by a following [Equation 2]:

F2=0+(0.299%R1)+(0.587x G2 1+(0.114x52),
Ch2=128-(0.168736xR1)-(0.331264xG2)+(0.5xB2),

Cr2=128+(0.5%R1)-(0.418688x G2)-(0.081312xB2)  [Equation 2]

where R1 corresponds the red data, G2 corresponds to the
second green data, B2 corresponds to the blue data, Y2
corresponds to the second luminance information, Cb2
corresponds to the second blue chroma information,
and Cr2 corresponds to the second red chroma infor-
mation.

10. The organic light-emitting display device according to
claim 8, wherein the third data includes:

the first luminance information and the second luminance

information;

either the first blue chroma information or the second blue

chroma information; and

either the first red chroma information or the second red

chroma information.

11. The organic light-emitting display device according to
claim 10,

wherein the data converter further comprises a third

converter which generates fourth data using the third
data, and

wherein the fourth data corresponds to the RGBG type.

12. The organic light-emitting display device according to
claim 11, wherein the third converter generates the fourth
data based on blue chroma information and red chroma
information which are included in the third data.

13. The organic light-emitting display device according to
claim 10, wherein the second converter generates com-
pressed data provided both by compressing third data cor-
responding to a first unit pixel which is any one of the
plurality of unit pixels, and by compressing third data
corresponding to at least one second unit pixel disposed
adjacent to the first unit pixel.

14. A method of driving an organic light-emitting display
device which displays an image using a plurality of unit
pixels, the method comprising:
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generating, using first data corresponding to a first type
and supplied from an external device, second data
corresponding to a second type different from the first
type; and

generating, using the second data, third data correspond-

ing to a third type different from the first type or the
second type,

wherein each of the plurality of unit pixels comprises a

first subpixel and a second subpixel disposed on a first
column, and third subpixels disposed on a second
column parallel to the first column, and

wherein the second data is generated based on an arrange-

ment of the first to third subpixels.

15. The method according to claim 14, wherein the first
data corresponds to an RGB type, and the second data
corresponds to an RGBG type.

16. The method according to claim 15, wherein the third
data is YCbCrY-type data including luminance information
and chroma information.

17. The method according to claim 16, wherein, when the
second data includes red data, first green data, blue data, and
second green data, the generating the third data comprises
generating first luminance information, first blue chroma
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information, and first red chroma information, using the red
data, the blue data, and the first green data.

18. The method according to claim 17, wherein the
generating the third data comprises generating second lumi-
nance information, second blue chroma information, and
second red chroma information, using the red data, the blue
data, and the second green data.

19. The method according to claim 18, wherein the third
data includes:

the first luminance information and the second luminance

information;

either the first blue chroma information or the second blue

chroma information; and

either the first red chroma information or the second red

chroma information.

20. The method according to claim 19, further comprising
generating fourth data using the third data,

wherein the fourth data corresponds to the RGBG type.

21. The method according to claim 20, wherein the fourth
data is generated based on blue chroma information and red
chroma information which are included in the third data.

* ok %k
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