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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF DRIVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2013-0079494, filed on
Jul. 8, 2013, in the Korean Intellectual Property Office, the
entire contents of which are incorporated herein by reference
in their entirety.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
organic light emitting display device and a method of driving
the same.

[0004] 2. Description of the Related Art

[0005] Flatpanel display devices include liquid crystal dis-
play devices, field emission display devices, plasma display
panels, organic light emitting display devices, and the like.

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

SUMMARY

[0007] Embodiments of the present invention provide an
organic light emitting display device and a method of driving
the same, which may increase (or improve) image quality by
using together a first blue organic light emitting diode formed
of a light blue organic light emitting material and a second
blue organic light emitting diode formed of a dark blue
organic light emitting material.

[0008] According to an embodiment of the present inven-
tion, there is provided an organic light emitting display device
including: a plurality of pixels, each including a red sub-pixel,
a green sub-pixel, a first blue sub-pixel and a second blue
sub-pixel; and an initialization power source configured to
supply a plurality of initialization voltages to the pixels,
wherein the first and second blue sub-pixels are adjacent to
each other and are coupled to a same data line.

[0009] Each of the red sub-pixel, the green sub-pixel, the
first blue sub-pixel and the second blue sub-pixel may include
a driving transistor including a gate electrode configured to
receive any one of the plurality of initialization voltages
before a data signal is supplied.

[0010] The initialization power source may be configured
to supply a first initialization voltage to the red and green
sub-pixels, a second initialization voltage to the first blue
sub-pixel, and a third initialization voltage to the second blue
sub-pixel.

[0011] The first initialization voltage may be a voltage
lower than the data signal.

[0012] The initialization power source may be configured
to supply a low second initialization voltage lower than the
data signal or a high second initialization voltage higher than
the data signal.
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[0013] The initialization power source may be configured
to supply a low third initialization voltage lower than the data
signal or a high third initialization voltage higher than the data
signal.

[0014] The first blue sub-pixel may include an organic light
emitting diode formed of a sky blue organic light emitting
material.

[0015] The second blue sub-pixel may include an organic
light emitting diode formed of a deep blue organic light
emitting material.

[0016] The organic light emitting display device may fur-
ther include a scan driver configured to supply a scan signal to
a plurality of scan lines coupled to the pixels at respective
horizontal lines and supply an emission control signal to a
plurality of emission control lines; and a data driver config-
ured to supply a data signal to a plurality of data lines coupled
to the pixels at respective vertical lines.

[0017] Each of the red sub-pixel, the green sub-pixel, the
first blue sub-pixel and the second blue sub-pixel may include
an organic light emitting diode configured to generate light of
acorresponding one ofred, green and blue; and a pixel circuit
configured to control an amount of current supplied to the
organic light emitting diode.

[0018] Each pixel circuit may include a driving transistor
configured to control an amount of current flowing through
the organic light emitting diode from a first power source
coupled to the driving transistor via a first node; a second
transistor coupled between a gate electrode of the driving
transistor and the initialization power source, the second tran-
sistor being configured to turn on when the scan signal is
supplied to a previous scan line of the plurality of scan lines;
a third transistor coupled between the gate electrode and a
second electrode of the driving transistor, the third transistor
being configured to turn on when the scan signal is supplied to
a current scan line of the plurality of scan lines; and a fourth
transistor coupled between the first node and a data line of the
plurality of data lines, the fourth transistor being configured
to turn on when the scan signal is supplied to the current scan
line.

[0019] Each pixel circuit may further include a fifth tran-
sistor coupled between the first node and the first power
source, the fifth transistor being configured to turn off off
when the emission control signal is supplied to a current
emission control line of the plurality of emission control
lines; and a sixth transistor coupled between the second elec-
trode of the driving transistor and the organic light emitting
diode, the sixth transistor being configured to turn off when
the emission control signal is supplied to the current emission
control line.

[0020] The emission control signal supplied to the current
emission control line may overlap with the scan signal sup-
plied to the previous scan line and the current scan line.

[0021] According to another aspect of the present inven-
tion, there is provided a method of driving an organic light
emitting display device which includes a pixel including ared
sub-pixel, a green sub-pixel, a first blue sub-pixel and a sec-
ond blue sub-pixel, the method including: controlling
whether or not the first and second blue sub-pixels sharing a
data line emit light; supplying a data signal to the red sub-
pixel, the green sub-pixel, the first blue sub-pixel and the
second blue sub-pixel; and allowing the sub-pixel set in an
emission state by including the red and green sub-pixels to
emit light, corresponding to the data signal.
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[0022] The first blue sub-pixel may include an organic light
emitting diode formed of a sky blue organic light emitting
material.

[0023] The second blue sub-pixel may include an organic
light emitting diode formed of a deep blue organic light
emitting material.

[0024] Each of the red sub-pixel, the green sub-pixel, the
first blue sub-pixel and the second blue sub-pixel may include
a driving transistor diode-coupled during a period in which
the data signal is supplied.

[0025] The controlling may include supplying, to a gate
electrode of the driving transistor of the first blue sub-pixel, a
high second initialization voltage higher than the data signal
or a low second initialization voltage lower than the data
signal, before the data signal is supplied; and supplying, to a
gate electrode of the driving transistor of the second blue
sub-pixel, a high third initialization voltage higher than the
data signal or a low third initialization voltage lower than the
data signal, before the data signal is supplied.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Example embodiments of the present invention will
now be described more fully hereinafter with reference to the
accompanying drawings; however, they may be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the example embodi-
ments of the present invention to those skilled in the art.
[0027] Inthe drawing figures, dimensions may be exagger-
ated for clarity of illustration. It will be understood that when
an element is referred to as being “between” two elements, it
may be the only element between the two elements, or one or
more intervening elements may also be present. Like refer-
ence numerals refer to like elements throughout.

[0028] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention.

[0029] FIGS. 2A and 2B are schematic diagrams illustrat-
ing a pixel according to an embodiment of the present inven-
tion.

[0030] FIG. 3 illustrates color coordinates showing emis-
sion regions of first and second organic light emitting diodes.
[0031] FIG. 4 is a schematic diagram illustrating an
embodiment of the structure of blue sub-pixels.

[0032] FIG. 5 is a circuit diagram illustrating the structure
of a second pixel circuit according to an embodiment of the
present invention.

[0033] FIG. 6 is a waveform diagram illustrating an
embodiment of a method of driving the pixel circuit shown in
FIG. 5.

[0034] FIG. 7 is a diagram illustrating a process of supply-
ing an initialization power source according to an embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0035] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be not only directly coupled to the
second element but may also be indirectly coupled to the
second element via a third element. Further, some of the
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elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals refer to like elements throughout.

[0036] FIG. 1 is a diagram illustrating an organic light
emitting display device according to an embodiment of the
present invention.

[0037] Referring to FIG. 1, the organic light emitting dis-
play device according to this embodiment includes a display
unit 130 configured to include pixels 140 positioned in an area
defined by scan lines S1 to Sn and data lines D1 to Dm, a scan
driver 110 configured to drive the scan lines S1 to Sn and
emission control lines E1 to En, a data driver 120 configured
to drive the data lines D1 to Dm, an initialization power unit
(or initialization power source) 160 configured to generate
initialization voltages Vintl, Vint2 and Vint3, and a timing
controller 150 configured to control the scan driver 110, the
data driver 120 and the initialization power unit 160.

[0038] The scan driver 110 receives scan driving control
signal SCS supplied from the timing controller 150. The scan
driver 110 receiving the scan driving control signal SCS
generates a scan signal, and supplies the generated scan signal
to the scan lines S1 to Sn. The scan driver 110 generates an
emission control signal, in response to the scan driving con-
trol signal SCS, and supplies the generated emission control
signal to the emission control lines E1 to En. Here, the width
of the emission control signal may be set identical to or wider
than that of the scan signal. For example, the emission control
signal supplied to an i-th (i is a natural number) emission
control line Ei is supplied to overlap with the scan signal
supplied to (i-1)-th and i-th scan lines Si-1 and Si.

[0039] The data driver 120 receives a data driving control
signal DCS supplied from the timing controller 150. The data
driver 120 receiving the data driving control signal DCS
generates a data signal, and supplies the generated data signal
to the data lines D1 to Dm, in synchronization with the scan
signal.

[0040] The display unit 130 includes the pixels 140 posi-
tioned in the area defined by the scan lines S1 to Sn and the
data lines D1 to Dm. The pixels 140 receive a first power
source ELVDD and a second power source ELVSS set to a
voltage lower than that of the first power source ELVDD from
the outside of the organic light emitting display device.
[0041] Each pixel 140 includes a plurality of sub-pixels,
e.g., ared sub-pixel, a green sub-pixel, a first blue sub-pixel
and a second blue sub-pixel. Each sub-pixel includes a driv-
ing transistor and an organic light emitting diode. The driving
transistor controls the amount of current flowing from the first
power source ELVDD to the second power source ELVSS via
the organic light emitting diode, corresponding to the data
signal.

[0042] Inembodiments of the present invention, each sub-
pixel allows the driving transistor to be diode-coupled during
a period in which the data signal is supplied so that the
threshold voltage of the driving transistor may be compen-
sated. To this end, each sub-pixel initializes the voltage at a
gate electrode of the driving transistor, using an initialization
voltage (any one of Vint1, Vint2 and/or Vint3) before the data
signal is supplied.

[0043] Thetiming controller 150 generates the data driving
control signal DCS and the scan driving control signal SCS,
corresponding to synchronization signals supplied from the
outside of the organic light emitting display device. The data
driving control signal DCS generated in the timing controller
150 is supplied to the data driver 120, and the scan driving
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control signal SCS generated in the timing controller 150 is
supplied to the scan driver 110. The timing controller 150
supplies data Data supplied from the outside to the data driver
120.

[0044] The timing controller 150 controls the initialization
power unit 160, corresponding to a user’s signal, an external
light signal sensed in a sensing unit, etc.

[0045] The initialization power unit 160 generates a first
initialization voltage Vintl, a second initialization voltage
Vint2 and a third initialization voltage Vint3. Here, the first
initialization voltage Vint1 may be supplied to the red and
green sub-pixels. The second initialization voltage Vint2 may
be supplied to the first blue sub-pixel, and the third initializa-
tion voltage Vint3 may be supplied to the second blue sub-
pixel. Additionally, the initialization power unit 160 may
control the second and third initialization voltages Vint2 and
Vint3 so that the first blue sub-pixel and/or the second blue
sub-pixel becomes an emission state and/or a non-emission
state, under the control of the timing controller 150.

[0046] For example, the initialization power unit 160 may
supply a high voltage as the second initialization voltage
Vint2 and a low voltage as the third initialization voltage
Vint3 under the control of the timing controller 150. Here, the
high voltage refers to a voltage higher than the data signal,
and the low voltage refers to a voltage lower than the data
signal.

[0047] When the high voltage as the second initialization
voltage Vint2 is supplied, the first blue sub-pixel may be set in
the non-emission state, regardless of the data signal. When
the low voltage as the third initialization voltage Vint3 is
supplied, the second blue sub-pixel may generate light with a
specific luminance, corresponding to the data signal.

[0048] FIGS. 2A and 2B are schematic diagrams illustrat-
ing a pixel according to an embodiment of the present inven-
tion.

[0049] Referring to FIGS. 2A and 2B, the pixel 140 accord-
ing to this embodiment includes a red sub-pixel R, a green
sub-pixel G, a first blue sub-pixel B1 and a second blue
sub-pixel B2. In other embodiments, the sub-pixels R, G, Bl
and B2 may have various suitable configurations in the area of
the pixel 140.

[0050] The red sub-pixel R includes a red organic light
emitting diode, and generates red light corresponding to the
data signal. The red sub-pixel R initializes the voltage at the
gate electrode of the driving transistor, using the first initial-
ization voltage Vint1.

[0051] The green sub-pixel G includes a green organic light
emitting diode, and generates green light corresponding to the
data signal. The green sub-pixel G initializes the voltage at the
gate electrode of the driving transistor, using the first initial-
ization voltage Vint1.

[0052] The first blue sub-pixel Bl includes a first blue
organic light emitting diode formed of a sky blue (or light
blue) organic light emitting material, and generates blue light
corresponding to the data signal. The first blue sub-pixel B1
initializes the voltage at the gate electrode of the driving
transistor, using the second initialization voltage Vint2.

[0053] Insomeembodiments, the second blue sub-pixel B2
includes a second blue organic light emitting diode formed of
a deep blue (or dark blue) organic light emitting material, and
generates blue light corresponding to the data signal. The
second blue sub-pixel B2 initializes the voltage at the gate
electrode of the driving transistor, using the third initializa-
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tion voltage Vint3. Here, the first and second blue sub-pixels
B1 and B2 included in the same pixel 140 are coupled to the
same data line Dm.

[0054] The first blue sub-pixel B1 including the first blue
organic light emitting diode may be driven with low power
consumption due to its high efficiency. The first blue organic
light emitting diode may emit light with high luminance, and
accordingly, the visibility of the first blue organic light emit-
ting diode may be increased in a bright environment (e.g.,
daytime).

[0055] The second blue sub-pixel B2 including the second
blue organic light emitting diode may have increased (or
high) color reproducibility. For example, as shown in the
color coordinates of FIG. 3, the first blue organic light emit-
ting diode displays colors in first region Region1. On the other
hand, the second blue organic light emitting diode may
express colors in first and second regions Regionl and
Region2. Thus, the second blue organic light emitting diode
may implement an image with increased quality, which may
be more comfortable for a user’s eyes in a dark environment
(e.g., night).

[0056] FIG. 4 is a schematic diagram illustrating an
embodiment of the structure of blue sub-pixels. For conve-
nience of illustration, a sub-pixel coupled to an n-th scan line
Sn and an m-th data line Dm will be shown in FIG. 4.
[0057] Referring to FIG. 4, the first blue sub-pixel Bl
includes a first pixel circuit 142 and a first blue organic light
emitting diode OLED(B1). In some embodiments, the first
pixel circuit 142 initializes the voltage at a gate electrode of a
driving transistor, using the second initialization voltage
Vint2.

[0058] The second blue sub-pixel B2 includes a second
pixel circuit 144 and a second blue organic light emitting
diode OLED(B2). In some embodiments, the second pixel
circuit 144 initializes the voltage at a gate electrode of a
driving transistor, using the third initialization voltage Vint3.
[0059] In some embodiments, the first and second pixel
circuits 142 and 144 are implemented with the same circuit,
and allow the driving transistor to be diode-coupled during a
period in which a data signal is supplied. Practically, in
embodiments of the present invention, the first and second
pixel circuits 142 and 144 may be implemented with various
types of circuits which receive the initialization voltages
Vint2 and Vint3. The first and second pixel circuits 142 and
144 adjacent to each other are coupled to the same data line
Dm.

[0060] Additionally, the pixel circuits respectively
included in the red and green sub-pixels R and G may also be
implemented with the same circuit as the first and second
pixel circuits 142 and 144.

[0061] FIG. 5 is a circuit diagram illustrating the structure
of a second pixel circuit according to an embodiment of the
present invention.

[0062] Referring to FIG. 5, the second pixel circuit 144
according to this embodiment includes first to sixth transis-
tors M1 to M6.

[0063] A first electrode of the fourth transistor M4 is
coupled to the data line Dm, and a second electrode of the
fourth transistor M4 is coupled to a first node N1. A gate
electrode of the fourth transistor M4 is coupled to the n-th
scan line Sn. The fourth transistor M4 is turned on when a
scan signal is supplied to the n-th scan line Sn (e.g., a current
scan line), to supply a data signal from the data line Dm to the
first node N1.
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[0064] A first electrode of the first transistor (e.g., the driv-
ing transistor) M1 is coupled to the first node N1, and a second
electrode of the first transistor M1 is coupled to a first elec-
trode of the sixth transistor M6. A gate electrode of the first
transistor M1 is coupled to a second node N2. The second
transistor M2 controls the amount of current flowing from the
first power source ELVDD to the second power source
ELVSS via an organic light emitting diode OLED(B2), cor-
responding to a voltage charged in a storage capacitor Cst.

[0065] A first electrode of the second transistor M2 is
coupled to the second node N2, and a second electrode of the
second transistor M2 is coupled to the third initialization
voltage Vint3. A gate electrode of the second transistor M2 is
coupled to an (n—1)-th scan line Sn-1. The second transistor
M2 is turned on when the scan signal is supplied to the
(n=1)-th scan line Sn-1 (e.g., a previous scan line), to supply
the third initialization voltage Vint3 to the second node N2.
That is, when the scan signal is supplied to the (n-1)-th scan
line Sn-1, a high or low third initialization voltage Vint3 is
supplied to the second node N2.

[0066] A first electrode of the third transistor M3 is coupled
to the second electrode of the first transistor M1, and a second
electrode of the third transistor M3 is coupled to the second
node N2. A gate electrode of the third transistor M3 is coupled
to the n-th scan line Sn. The third transistor M3 is turned on
when the scan signal is supplied to the n-th scan line Sn, to
allow the first transistor M1 to be diode-coupled.

[0067] A first electrode of the fifth transistor M5 is coupled
to the first power source ELVDD, and a second electrode of
the fifth transistor M5 is coupled to the first node N1. A gate
electrode of the fifth transistor M5 is coupled to an emission
control line En. The fifth transistor M5 is turned off when an
emission control signal is supplied to the emission control
line En, and is turned on when the emission control signal is
not supplied. For example, the emission control signal is a
logic high signal in this embodiment.

[0068] The first electrode of the sixth transistor M6 is
coupled to the second electrode of the first transistor M1, and
a second electrode of the sixth transistor M6 is coupled to an
anode electrode of the organic light emitting diode OLED
(B2). A gate electrode of the sixth transistor M6 is coupled to
the emission control line En. The sixth transistor M6 is turned
off when the emission control signal is supplied to the emis-
sion control line En, and is turned on when the emission
control signal is not supplied.

[0069] FIG. 6 is a waveform diagram illustrating an
embodiment of a method of driving the pixel circuit shown in
FIG. 5.

[0070] Referring to FIG. 6, the emission control signal is
first supplied to the emission control line En so that the fifth
and sixth transistors M5 and M6 are turned off. When the fifth
transistor M5 is turned off, the first power source ELVDD and
the first node N1 are electrically decoupled from each other.
When the sixth transistor M6 is turned off, the first transistor
M1 and the organic light emitting diode OLED(B2) are elec-
trically decoupled from each other. That is, the sub-pixel B2
is set in the non-emission state during a period in which the
emission control signal is supplied.

[0071] Subsequently, the scan signal is supplied to the
(n-1)-th scan line Sn-1. When the scan signal is supplied to
the (n-1)-th scan line Sn-1, the second transistor M2 is turned
on. When the second transistor M2 is turned on, the third
initialization voltage Vint3 is supplied to the second node N2.
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[0072] After the third initialization voltage Vint3 is sup-
plied to the second node N2, the scan signal is supplied to the
n-th scan line Sn so that the third and fourth transistors M3
and M4 are turned on. When the third transistor M3 is turned
on, the first transistor M1 is diode-coupled. When the fourth
transistor M4 is turned on, the data signal from the data line
Dm is supplied to the first node N1.

[0073] In a case where the low third initialization voltage
Vint3 is supplied to the second node N2, the first transistor M1
1s turned on, and accordingly, a voltage corresponding to the
data signal and the threshold voltage of the first transistor M1
is applied to the second node N2. In this case, the storage
capacitor Cst is charged with the voltage applied to the second
node N2.

[0074] In a case where the high third initialization voltage
Vint3 is supplied to the second node N2, the first transistor M1
maintains the turn-off state. In this case, the storage capacitor
Cst maintains the charging state of the high third initialization
voltage Vint3.

[0075] That is, when the low third initialization voltage
Vint3 is supplied to the (n—1)-th scan line Sn-1 during a
period in which the scan signal is supplied, the storage capaci-
tor Cst is charged with a voltage corresponding to the thresh-
old voltage ofthe first transistor M1 and the data signal. When
the high third initialization voltage Vint3 is supplied to the
(n-1)-th scan line Sn-1 during the period in which the scan
signal is supplied, the storage capacitor Cst is charged with a
voltage corresponding to the high third initialization voltage
Vint3. Here, in some embodiments, the high third initializa-
tion voltage Vint3 is set as a voltage higher than the data
signal, and accordingly, the first transistor M1 is set in the
turn-off state.

[0076] After the voltage is charged in the storage capacitor
Cst, the supply of the emission control signal to the emission
control line En is stopped so that the fifth and sixth transistors
M5 and M6 are turned on. When the fifth transistor M5 is
turned on, the first power source ELVDD and the firstnode N1
are electrically coupled to each other. When the sixth transis-
tor M6 is turned on, the first transistor M1 and the organic
light emitting diode OLED(B2) are electrically coupled to
each other.

[0077] When the second node N2 is set to the third initial-
ization voltage Vint3, the first transistor M1 maintains the
turn-off state. When the second node N2 is set to a voltage
corresponding to the data signal, the first transistor M1 con-
trols the amount of current flowing from the first power source
ELVDD to the second power source ELVSS via the organic
light emitting diode OLED(B2), corresponding to the voltage
of the data signal.

[0078] FIG. 7 is a diagram illustrating a process of supply-
ing an initialization power source according to an embodi-
ment of the present invention.

[0079] Referring to FIG. 7, the initialization power unit 160
supplies a low first initialization Vintl to the red and green
sub-pixels R and G. The initialization power unit 160 supplies
a low second initialization voltage Vint2 and a high initial-
ization voltage Vint3 during a k-th (k is a natural number)
frame. Then, during the k-th frame, the first blue sub-pixel B1
generates light corresponding to a data signal, and the second
blue sub-pixel B2 maintains the non-emission state, regard-
less of the data signal.

[0080] Subsequently. the initialization power unit 160 sup-
plies a high second initialization voltage Vint2 and a low third
initialization voltage Vint3 during a (k+1)-th frame. Then,
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during the (k+1)-th frame, the first blue sub-pixel B1 is set in
the non-emission state, and the second blue sub-pixel B2
generates light corresponding to the data signal.

[0081] The initialization power unit 160 supplies the low
second initialization voltage Vint2 and the low third initial-
ization voltage Vint3 during a (k+2)-th frame. Then, during
the (k+2)-th frame, the first and second blue sub-pixels Bl
and B2 generate light corresponding to the data signal.
[0082] As described above, in embodiments of the present
invention, the initialization power unit 160 may control the
emission and non-emission of the first and second blue sub-
pixels B1 and B2 by controlling the second and third initial-
ization voltages Vint2 and Vint3. Thus, in embodiments of the
present invention, the presence of emission of the first blue
sub-pixel B1 and/or the second blue sub-pixel B2 may be
controlled, in consideration of power consumption, color
reproducibility, emission efficiency, etc.

[0083] For example, in embodiments of the present inven-
tion, the first and second blue sub-pixels B1 and B2 may
selectively emit light, corresponding to an external environ-
ment (e.g., night or daytime). In other words, the initialization
power unit 160 may control the second and third initialization
voltages Vint2 and Vint3 under the control of the timing
controller 150 so that the first blue sub-pixel B1 emits light in
a bright environment. The initialization power unit 160 may
control the second and third initialization voltages Vint2 and
Vint3 under the control of the timing controller 150 so that the
second blue sub-pixel B2 emits light in a dark environment.
[0084] Although it has been described in embodiments of
the present invention that the transistors are shown as PMOS
transistors for convenience of illustration, embodiments of
the present invention are not limited thereto. In other words,
the transistors may be formed as NMOS transistors.

[0085] By way of summation and review, in a general
organic light emitting display device, a current corresponding
to a data signal is supplied to an organic light emitting diode,
using a transistor formed in each pixel, so that light is gener-
ated in the organic light emitting diode.

[0086] 1In the organic light emitting display device, red,
green and blue lights are mixed using a pixel including red,
green and blue sub-pixels, thereby expressing (or generating)
a color. To this end, the red sub-pixel includes a red organic
light emitting diode configured to generate red light, a green
organic light emitting diode configured to generate green
light, and a blue organic light emitting diode configured to
generate blue light.

[0087] However, the lifespan, power consumption and
color reproducibility of the organic light emitting display
device may be lowered by the material property of the blue
organic light emitting diode. Practically, in a case where a sky
blue organic light emitting material is used for the blue
organic light emitting diode, the power consumption and
lifespan of the organic light emitting display device may be
improved due to high efficiency. However, when the sky blue
organic light emitting material is used, the color reproduc-
ibility of the organic light emitting display device may be
lowered, and therefore, high image quality may not be
expected. In a case where a deep blue organic light emitting
material is used for the blue organic light emitting diode, the
color reproducibility of the organic light emitting display
device may be increased, thereby improving image quality.
However, when the deep blue organic light emitting material
is used, the power consumption may be high and the lifespan
may be short due to low efficiency.
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[0088] 1In the organic light emitting display device and the
method of driving the same according to embodiments of the
present invention, the first and second blue sub-pixels may be
selectively used in consideration of power consumption,
color reproducibility, etc., thereby increasing (or improving)
image quality.

[0089] Example 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 present application, features, characteristics, and/or ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
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 present invention as
set forth in the following claims, and equivalents thereof.

What is claimed is:

1. An organic light emitting display device comprising:

a plurality of pixels, each comprising a red sub-pixel, a
green sub-pixel, a first blue sub-pixel and a second blue
sub-pixel; and

an initialization power source configured to supply a plu-
rality of initialization voltages to the pixels,

wherein the first and second blue sub-pixels are adjacent to
each other and are coupled to a same data line.

2. The organic light emitting display device of claim 1,
wherein each of the red sub-pixel, the green sub-pixel, the
first blue sub-pixel and the second blue sub-pixel comprises a
driving transistor comprising a gate electrode configured to
receive any one of the plurality of initialization voltages
before a data signal is supplied.

3. The organic light emitting display device of claim 2,
wherein the initialization power source is configured to sup-
ply a first initialization voltage to the red and green sub-
pixels, a second initialization voltage to the first blue sub-
pixel, and a third initialization voltage to the second blue
sub-pixel.

4. The organic light emitting display device of claim 3,
wherein the first initialization voltage is a voltage lower than
the data signal.

5. The organic light emitting display device of claim 3,
wherein the initialization power source is configured to sup-
ply a low second initialization voltage lower than the data
signal or a high second initialization voltage higher than the
data signal.

6. The organic light emitting display device of claim 3,
wherein the initialization power source is configured to sup-
ply alow third initialization voltage lower than the data signal
or a high third initialization voltage higher than the data
signal.

7. The organic light emitting display device of claim 1,
wherein the first blue sub-pixel comprises an organic light
emitting diode formed of a sky blue organic light emitting
material.

8. The organic light emitting display device of claim 1,
wherein the second blue sub-pixel comprises an organic light
emitting diode formed of a deep blue organic light emitting
material,

9. The organic light emitting display device of claim 1,
further comprising:
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a scan driver configured to supply a scan signal to a plu-
rality of scan lines coupled to the pixels at respective
horizontal lines and supply an emission control signal to
a plurality of emission control lines; and

adatadriver configured to supply a data signal to a plurality
of data lines coupled to the pixels at respective vertical
lines.

10. The organic light emitting display device of claim 9,
wherein each of the red sub-pixel, the green sub-pixel, the
first blue sub-pixel and the second blue sub-pixel comprises:

an organic light emitting diode configured to generate light
of a corresponding one of red, green and blue; and

a pixel circuit configured to control an amount of current
supplied to the organic light emitting diode.

11. The organic light emitting display device of claim 10,

wherein each pixel circuit comprises:

a driving transistor configured to control an amount of
current flowing through the organic light emitting diode
from a first power source coupled to the driving transis-
tor via a first node;

asecond transistor coupled between a gate electrode of the
driving transistor and the initialization power source, the
second transistor being configured to turn on when the
scan signal is supplied to a previous scan line of the
plurality of scan lines;

a third transistor coupled between the gate electrode and a
second electrode of the driving transistor, the third tran-
sistor being configured to turn on when the scan signal is
supplied to a current scan line of the plurality of scan
lines; and

afourth transistor coupled between the first node and a data
line of the plurality of data lines, the fourth transistor
being configured to turn on when the scan signal is
supplied to the current scan line.

12. The organic light emitting display device of claim 11,

wherein each pixel circuit further comprises:

a fifth transistor coupled between the first node and the first
power source, the fifth transistor being configured to
turn off when the emission control signal is supplied to
a current emission control line of the plurality of emis-
sion control lines; and

a sixth transistor coupled between the second electrode of
the driving transistor and the organic light emitting
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diode, the sixth transistor being configured to turn off
when the emission control signal is supplied to the cur-
rent emission control line.

13. The organic light emitting display device of claim 12,
wherein the emission control signal supplied to the current
emission control line overlaps with the scan signal supplied to
the previous scan line and the current scan line.

14. A method of driving an organic light emitting display
device which comprises a pixel comprising a red sub-pixel, a
green sub-pixel, a first blue sub-pixel and a second blue
sub-pixel, the method comprising:

controlling whether or not the first and second blue sub-

pixels sharing a data line emit light;

supplying a data signal to the red sub-pixel, the green

sub-pixel, the first blue sub-pixel and the second blue
sub-pixel; and

allowing the sub-pixel set in an emission state by including

the red and green sub-pixels to emit light, corresponding
to the data signal.

15. The method of claim 14, wherein the first blue sub-
pixel comprises an organic light emitting diode formed of a
sky blue organic light emitting material.

16. The method of claim 14, wherein the second blue
sub-pixel comprises an organic light emitting diode formed of
a deep blue organic light emitting material.

17. The method of claim 14, wherein each of the red sub-
pixel, the green sub-pixel, the first blue sub-pixel and the
second blue sub-pixel comprises a driving transistor diode-
coupled during a period in which the data signal is supplied.

18. The method of claim 17, wherein the controlling com-
prises:

supplying, to a gate electrode of the driving transistor of the

first blue sub-pixel, a high second initialization voltage
higher than the data signal or a low second initialization
voltage lower than the data signal, before the data signal
is supplied; and

supplying, to a gate electrode of the driving transistor of the

second blue sub-pixel, a high third initialization voltage
higher than the data signal or a low third initialization
voltage lower than the data signal, before the data signal
is supplied.
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