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(54) Organic light emitting display device and driving method thereof

(57) An organic light emitting diode (OLED) display
device and a driving method using a time division control
drive method for OLEDs having a relatively longer life
time and a general drive method for OLEDs having a
relatively shorter life time. A gate drive circuit provides
scan signals in sub-frames to scan lines. A data drive
circuit provides a data signal to data lines. An emission
control signal generation circuit provides first and second

emission control signals to control the OLEDs. A display
region includes pixels arranged in a matrix and connect-
ed to the scan lines, data lines, emission control lines,
and power lines. The pixels include a first and a second
unit pixel portion. The first unit pixel portion performs a
time division control drive by driving a plurality of organic
light emitting diodes by one shared pixel circuit. In the
second unit portion one organic light emitting diode is
driven by an independent pixel circuit.
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Description

BACKGROUND

1. Field of the Invention

[0001] The present invention relates to an organic light
emitting display device and a driving method thereof, and
more particularly to an organic light emitting display de-
vice and a driving method thereof, which solve problems
due to a life time variation of red, green, and blue organic
light emitting diodes.

2. Discussion of Related Art

[0002] Recently, since liquid crystal display devices
and organic light emitting display devices have light-
weight and thin characteristics, they have been widely
used in a field of portable information devices. In partic-
ular, since light emitting display devices have greater
useful temperature range, higher resistance to shock or
vibration, a wider angle of visibility, and a higher response
speed in comparison with other flat pannel display de-
vices including liquid crystal display devices, they have
been proposed as the next-generation planar type dis-
play devices.
[0003] In general, in an active matrix type organic light
emitting display device, one pixel includes R, G, and B
unit pixels. Each of the R, G, and B unit pixels includes
an organic light emitting diode. In each organic light emit-
ting diode, an R, G, or B organic emission layer is sand-
wiched between an anode electrode and a cathode elec-
trode. Light is emitted from the R, G, or B organic emis-
sion layer as a result of a voltage applied to the anode
electrode and the cathode electrode in the organic light
emitting diode.
[0004] FIG. 1 is a block diagram showing a conven-
tional active matrix type organic light emitting display de-
vice 10.
[0005] With reference to FIG. 1, a conventional active
matrix type organic light emitting display device 10 in-
cludes a display region 100, a gate drive circuit 110, a
data drive circuit 120, and a controller (not shown). The
display region 100 includes a plurality of scan lines 111
to 11m, a plurality of data lines 121 to 12n, and a plurality
of power supply lines 131 to 13n. Scan signals S 1 to Sm
from the gate drive circuit 110 are provided to the plurality
of scan lines 111 to 11m. The plurality of data lines 121
to 12n provide data signals DR1, DG1, DB1 ... DRn, DGn,
and DBn. The plurality of power supply lines 131 to 13n
provide source voltages VDD 1 to VDDn.
[0006] The display region 100 includes a plurality of
pixels P11 to Pmn. The plurality of pixels P 11 to Pmn,
which are arranged in a matrix, are connected to the plu-
rality of scan lines 111 to 11m, the plurality of data lines
121 to 12n, and the plurality of power supply lines 131
to 13n. Each of the pixels P 11 to Pmn includes 3 unit
pixels, namely, R, G, and B unit pixels PR11, PG11,

PB11 ... PRmn, PGmn, and PBmn, which are connected
to one corresponding scan line, one corresponding data
line, and one corresponding power supply line among
the plurality of scan lines 111 to 11m, the plurality of data
lines 121 to 12n, and the plurality of power supply lines
131 to 13n.
[0007] For example, a pixel P11 disposed at an upper
left end of the display region 100 includes an R unit pixel
PR11, a G unit pixel PG11, and a B unit pixel PB 11.
Further, the pixel P 11 is connected to a first scan line
111 among the scan lines 111 to 11m, a first data line
121 among the data lines 121 to 12n, and a first power
supply line 131 among the power supply lines 131 to 13n.
[0008] That is, an R unit pixel PR11 is connected to a
first scan line 111, an R data line 121R among the first
data lines 121 to which a data signal DR1 is provided,
and an R power supply line 131R among first power sup-
ply lines 131. A G unit pixel PG11 is connected to the
first scan line, a G data line 121G among the first data
lines 121 to which a G data signal DG1 is provided, and
a G power supply line 131 G among first power supply
lines 131. A B unit pixel PB11 is connected to the first
scan line 111, a B data line 121B among the first data
lines 121 to which a B data signal is provided, and a B
power supply 131B among the first power lines 131.
[0009] FIG. 2 is a circuit diagram of each pixel in the
conventional organic light emitting display device shown
in FIG. 1, which shows a circuit arrangement of one pixel
P11 configured by R, G, and B unit pixels.
[0010] Referring to FIG. 2, the R unit pixel PR11 in-
cludes a switching transistor M1_R, a drive transistor
M2_R, a capacitor C1_R, and an R organic light emitting
diode EL1_R. A scan signal S1 from the first scan line
111 is provided to a gate of the switching transistor M1_R,
and a data signal DR1 from the R data line 121R is pro-
vided to a source of the switching transistor M1_R. A
gate of the drive transistor M2_R is connected to a drain
of the switching transistor M1_R, and a source voltage
VDD 1 from a power supply line 131 R is provided to a
source of the drive transistor M2_R. The capacitor C1_R
is connected to the gate and source of the drive transistor
M2_R. An anode of the R organic light emitting diode
EL1_R is connected to a drain of the drive transistor
M2_R, and a cathode thereof is connected to a ground
voltage VSS.
[0011] In a similar manner, the G unit pixel PG11 in-
cludes a switching transistor M1_G, a drive transistor
M2_G, a capacitor C1_G, and a G organic light emitting
diode EL1_G. A scan signal S 1 from the first scan line
111 is provided to a gate of the switching transistor M1_G,
and a data signal DG1 from the G data line 121G is pro-
vided to a source of the switching transistor M1_G. A
gate of the drive transistor M2_G is connected to a drain
of the switching transistor M1_G, and a source voltage
VDD1 from a power supply line 131G is provided to a
source of the drive transistor M2_G. The capacitor C1_G
is connected to the gate and source of the drive transistor
M2_G. An anode of the G organic light emitting diode
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EL1_G is connected to a drain of the drive transistor
M2_G, and a cathode thereof is connected to a ground
voltage VSS.
[0012] Further, the B unit pixel PB11 includes a switch-
ing transistor M1_B, a drive transistor M2_B, a capacitor
C1_B, and a B organic light emitting diode EL1_B. A scan
signal S 1 from the first scan line 111 is provided to a
gate of the switching transistor M1_B, and a data signal
DB 1 from the B data line 121B is provided to a source
of the switching transistor M1_B. A gate of the drive tran-
sistor M2_B is connected to a drain of the switching tran-
sistor M1_B, and a source voltage VDD1 from a power
supply line 131B is provided to a source of the drive tran-
sistor M2_B. The capacitor C1_B is connected to the
gate and source of the drive transistor M2_B. An anode
of the B organic light emitting diode EL1_B is connected
to a drain of the drive transistor M2_B, and a cathode
thereof is a ground voltage VSS.
[0013] In the operation of the display region 100, when
a scan signal S 1 is applied to the scan line 111, the
switching transistors M1_R, M1_G, and M1_B of R, G,
and B unit pixels in the pixel P11 are driven, and R, G,
and B data signals DR1, DG1, and DB1 from R, G, and
B data lines 121R, 121G, and 121B are applied to the
drive transistors M2_R, M2_G, and M2_B, respectively.
[0014] The drive transistors M2_R, M2_G, and M2_B
provide a drive current corresponding to a difference be-
tween the data signals DR1, DG1, and DB1 applied to
the gates thereof and the source voltage VDD1 provided
from the R, G, and B power lines 131R, 131G, and 131B,
to the organic light emitting diodes EL1_R, EL1_G, and
EL1_B, respectively. The organic light emitting diodes
EL1_R, EL1_G, and EL1_B are driven by the drive cur-
rent applied through the drive transistors M2_R, M2_G,
and M2_B to drive the pixel P11. The capacitors C1_R,
C1_G, and C1_B are used to store the data signals DR1,
DG1, and DB1 applied to the R, G, and B data lines 12
1 R, 121G, and 121B.
[0015] An operation of the conventional organic light
emitting display device having a construction mentioned
above will be described with reference to a drive wave-
form of FIG. 3.
[0016] First, when the scan signal S1 is applied to the
first scan line 111, the first scan line 111 is driven, and
pixels P11 to P1n connected to the first scan line 111 are
driven.
[0017] That is, switching transistors of R, G, and B unit
pixels PR11 to PR1n, PG 11 to PG1n, and PB11 to PB1n
of the pixels P11 to P1n connected to the first scan line
111, are driven by the scan signal S 1 applied to the first
scan line 111. According to driving of the switching tran-
sistors, R, G, and B, data signals D(S1) including DR1
to DRn, DG1 to DGn, and DB1 to DBn from R, G, and B
data lines 121R to 12nR, 121G to 12nG, and 121B to
121nB, constituting the first to nth data lines 121 to 12n,
are concurrently applied to gates of drive transistors in
the R, G, and B unit pixels, respectively.
[0018] The drive transistors of the R, G, and B unit

pixels provide drive currents corresponding to R, G, and
B data signals D(S1) including DR1 to DRn, DG1 to DGn,
and DB1 to DBn respectively applied to R, G, and B data
lines 121R to 12nR, 121G to 12nG, and 121B to 121nB,
to R, G, and B organic light emitting diodes, respectively.
Accordingly, when a scan signal S 1 is applied to the first
scan line 111, organic light emitting diodes constituting
the R, G, and B unit pixels PR11 to PR1n, PG11 to PG1n,
and PB11 to PB1n of the pixels P11 to P1n connected
to the first scan line 111, are concurrently driven.
[0019] In the same manner, when a scan signal S2 for
driving the second scan line 112 is applied, data signals
D(S2) including DR1 to DRn, DG1 to DGn, and DB 1 to
DBn from R, G, and B data lines 121R to 12nR, 12 1 G
to 121nG, and 121B to 121nB constituting first to nth data
lines 121 to 12n, are respectively applied to R, G, and B
unit pixels PR21 to PR2n, PG21 to PG2n, and PB21 to
PB2n of pixels P21 to P2n connected to a second scan
line 112.
[0020] Organic light emitting diodes including R, G,
and B unit pixels PR21 to PR2n, PG21 to PG2n, and
PB21 to PB2n of pixels P21 to P2n connected to the
second scan line 112 are concurrently driven by drive
currents corresponding to the data signals D(S2) includ-
ing DR1 to DRn, DG1 to DGn, and DB1 to DBn.
[0021] By repeating the above mentioned operation, a
scan signal Sm is finally applied to an mth scan line 11m,
according to data signals D(Sm) including DR1 to DRn,
DG1 to DGn, and DB1 to DBn applied to the R, G, and
B data lines 121 R to 12nR, 12 1 G to 121nG, and 121
B to 12nB, organic light emitting diodes constituting R,
G, and B unit pixels PRm1 to PRmn, PGm1 to PGmn,
and PBm1 to PBmn of pixels Pml to Pmn connected to
an mth scan line 11m, are concurrently driven.
[0022] Consequently, scan signals S1 to Sm are se-
quentially applied to the first scan line 111 to the mth scan
line 11m. As a result, the pixels P11 to P1n through Pm1
to Pmn connected to scan lines 111 to 11m are sequen-
tially driven to drive the pixels during one frame 1F, so
that an image is displayed.
[0023] In the conventional organic light emitting dis-
play device having the configuration described above,
each pixel includes three R, G, and B unit pixels. A driver,
namely, a switching thin film transistor, a drive thin film
transistor, and a capacitor are arranged in the R, G, and
B unit pixels, and a data line and a common power line
provide a data signal and a common power supply to the
unit pixels.
[0024] According to a construction of the conventional
organic light emitting display device, since each pixel in-
cludes three unit pixels, a plurality of wirings and a plu-
rality of elements are arranged in every pixel, the circuit
arrangement is complex, and it increases occurrence of
defects, thereby deteriorating yield.
[0025] Moreover, as a display device is made with in-
creasingly higher resolution, area of each pixel is re-
duced. Accordingly, it becomes difficult to arrange a plu-
rality of elements in each pixel and the aperture ratio is
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reduced.
[0026] In addition, since organic light emitting diodes
in R, G, and B unit pixels include emission layers formed
by different materials, the life time of the organic light
emitting diodes in different unit pixels are different from
each other.
[0027] Accordingly, as time goes by, luminance reduc-
tion degrees are different in the R, G, and B unit pixels,
thereby causing a white balance variation and an image
sticking development.

SUMMARY OF THE INVENTION

[0028] Accordingly, it is an aspect of the present in-
vention to provide an organic light emitting display device
and a driving method thereof, which solve problems due
to variation between the life time durations of red, green,
and blue organic light emitting diodes by using a time
division control drive method for organic light emitting
diodes having a relatively longer life time and by using a
general drive method for organic light emitting diodes
having a relatively shorter life time.
[0029] According to a first aspect of the present inven-
tion, an organic light emitting display device is provided.
The device comprises a gate drive circuit for generating
scan signals and providing the scan signals to a plurality
of scan lines, a data drive circuit for providing a data
signal to a plurality of data lines when the scan signals
are applied to the scan lines, an emission control signal
generation circuit for generating first and second emis-
sion control signals and providing the first and second
emission control signals to a plurality of emission control
lines to control emission of organic light emitting diodes,
and a display region including a plurality of pixels ar-
ranged in a matrix, the pixels coupled to the plurality of
scan lines, the plurality of data lines, the plurality of emis-
sion control lines, and a plurality of power lines. Each of
the plurality of pixels comprises a first unit pixel portion
having a first pixel circuit and at least two of the organic
light emitting diodes and a second unit pixel portion hav-
ing a second pixel circuit and one of the organic light
emitting diodes. The first unit pixel portion performs a
time division control drive by sharing the first pixel circuit
among the at least two of the organic light emitting diodes,
and the second unit pixel portion drives the one of the
organic light emitting diodes using the second pixel cir-
cuit.
[0030] One frame may be divided into predetermined
blocks of time to form sub-frames.
[0031] In some embodiments, at least two of the or-
ganic light emitting diodes in the first unit pixel portion
comprise organic light emitting diodes not having the
shortest life times among the organic light emitting diodes
in the pixels. The at least two of the organic light emitting
diodes in the first unit pixel portion may comprise a red
organic light emitting diode and a green organic light emit-
ting diode.
[0032] In some embodiments, the one of the organic

light emitting diodes in the second unit pixel portion com-
prises an organic light emitting diode having the shortest
life time among the organic light emitting diodes in the
pixels. The one of the organic light emitting diodes in the
second unit pixel portion may comprise a blue organic
light emitting diode. Red and green data signals may be
provided in sequential sub-frames to data lines coupled
to the first unit pixel portion from among the plurality of
data lines. A blue data signal may be provided in one
frame period to a data line coupled to the second unit
pixel portion from among the plurality of data lines.
[0033] In some embodiments, the first emission control
signal of a low level is provided in the sub-frames when
the first and second unit pixel portions each include a
PMOS transistor for receiving the first emission control
signal, and wherein the first and second unit pixel portions
emit light in the sub-frames responsive to the low level
of the first emission control signal.
[0034] In some embodiments, the first emission control
signal of a high level is provided in the sub-frames when
the first and second unit pixel portions each include an
NMOS transistor for receiving the first emission control
signal, and wherein the first and second unit pixel portions
emit light in the sub-frames responsive to the high level
of the first emission control signal.
[0035] In some embodiments, the first unit pixel portion
sequentially emits lights having different colors respon-
sive to the second emission control signal having a signal
level being inverted in consecutive sub-frames.
[0036] In some embodiments, each of the pixel circuits
comprises: a storage capacitor and a sixth transistor cou-
pled in series between a first power supply and an initial-
ization power supply; a fourth transistor, a first transistor,
and a fifth transistor coupled in series between the first
power supply and an organic light emitting diode; a third
transistor coupled between a gate electrode and a first
electrode of the first transistor; and a second transistor
coupled between one of the plurality of data lines and a
second electrode of the first transistor. The first, second,
third, fourth, fifth, and sixth transistors may be PMOS
transistors. The first unit pixel portion further may com-
prise a seventh transistor, and an eighth transistor, the
seventh and the eighth transistors respectively coupled
between red and green organic light emitting diodes and
the fifth transistor. The seventh transistor may be a
PMOS transistor, and the eighth transistor may be an
NMOS transistor.
[0037] In some embodiments, a second emission con-
trol line from among the plurality of emission control lines
is coupled to a gate electrode of the seventh transistor
and a gate electrode of the eighth transistor, and the sec-
ond emission control signal is provided to the second
emission control line for sequentially driving the red and
green organic light emitting diodes of the first unit pixel
portion.
[0038] According to a second aspect of the present
invention, an organic light emitting display device com-
prising a gate drive circuit for generating scan signals
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and providing the scan signals to a plurality of scan lines,
a data drive circuit for providing a data signal to a plurality
of data lines when the scan signals are applied to the
scan lines, an emission control signal generation circuit
for generating first and second emission control signals
and providing the first and second emission control sig-
nals to a plurality of emission control lines for controlling
emission of organic light emitting diodes, and a display
region including a plurality of pixels arranged in a matrix,
the pixels coupled to the plurality of scan lines, the plu-
rality of data lines, the plurality of emission control lines,
and a plurality of power lines. Each of the plurality of
pixels is divided into a first unit pixel portion and a second
unit pixel portion according to whether the organic light
emitting diodes in the pixel portions are driven time divi-
sionally.
[0039] In some embodiments, the first unit pixel portion
may comprise a first pixel circuit shared between at least
two of the organic light emitting diodes, and wherein the
second unit pixel portion comprises one of the organic
light emitting diodes having a shortest life time among
the organic light emitting diodes.
[0040] The first emission control signal may be provid-
ed in the sub-frame period as a signal having low or high
level. In some embodiments, the first emission control
signal of the low level is provided when the unit pixel
portion comprises a PMOS transistor for receiving the
first emission control signal, and wherein the first emis-
sion control signal of the high level is provided when the
unit pixel portion comprises an NMOS transistor for re-
ceiving the first emission control signal.
[0041] In some embodiments the first unit pixel portion
sequentially emits light in the sub-frames responsive to
the second emission control signal, and wherein a signal
level of the second emission control signal is inverted in
consecutive sub-frames.
[0042] The first unit pixel portion may further comprise
a plurality of transistors coupled respectively between
the first pixel circuit and the at least two of the organic
light emitting diodes, the plurality of transistors receiving
the second emission control signal.
[0043] According to a third aspect of the present in-
vention, there is provided a method for driving an organic
light emitting display device including a pixel having first
and second unit pixel portions, the first unit pixel portion
including a first pixel circuit shared by at least two organic
light emitting diodes, and the second unit pixel portion
including a second pixel circuit driving one organic light
emitting diode. The method comprises driving the first
unit pixel portion by sequentially providing at least two
data signals to the first unit pixel portion through a first
data line in one frame; and driving the second unit pixel
portion by providing a data signal, other than the at least
two data signals provided to the first unit pixel portion, to
the second unit pixel portion through a second data line
in the one frame. Sub-frames may be formed by dividing
the one frame into predetermined blocks of time.
[0044] In some embodiments, the at least two organic

light emitting diodes of the first unit pixel portion do not
have a shortest life time among organic light emitting
diodes of the organic light emitting display device. The
one organic light emitting diode of the second unit pixel
portion may have a shortest life time among organic light
emitting diodes of the organic light emitting display de-
vice.
[0045] In some embodiments, red and green data sig-
nals are sequentially provided to the first data line cou-
pled to the first unit pixel portion. In some embodiments,
a blue data signal is provided to the second data line
coupled to the second unit pixel portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] These and/or other aspects and features of the
invention will become apparent and more readily appre-
ciated from the following description of the exemplary
embodiments, taken in conjunction with the accompany-
ing drawings of which:
[0047] FIG. 1 is a block diagram showing a conven-
tional organic light emitting display device;
[0048] FIG. 2 is a circuit diagram of each pixel in the
conventional organic light emitting display device shown
in FIG. 1;
[0049] FIG. 3 is a waveform diagram illustrating an op-
eration of each pixel shown in FIG. 2;
[0050] FIG. 4 is a block diagram showing a configura-
tion of an organic light emitting display device according
to an embodiment of the present invention;
[0051] FIG. 5 is a view showing a circuit arrangement
of a pixel that is formed at a display region of the organic
light emitting display device of FIG. 4; and
[0052] FIG. 6 is a timing chart for input/output signals
of the pixel shown in FIG. 5.

DETAILED DESCRIPTION

[0053] Hereinafter, exemplary embodiments accord-
ing to the present invention will be described with refer-
ence to the accompanying drawings. Here, when one
element is described to be connected to another element,
the element may be directly connected to the other ele-
ment or indirectly connected to the other element via one
or more other elements. Further, some elements are
omitted for clarity. Also, like reference numerals refer to
like elements throughout.
[0054] FIG. 4 is a block diagram showing a configura-
tion of an organic light emitting display device according
to an embodiment of the present invention. The organic
light emitting display device of FIG. 4 is one embodiment
but the present invention is not limited thereto.
[0055] With reference to FIG. 4, the organic light emit-
ting display device 400 according to an embodiment of
the present invention includes a display region 410, a
gate drive circuit 430, a data drive circuit 420, and an
emission control signal generation circuit 440.
[0056] The gate drive circuit 430 provides scan signals
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S1 to Sm to a plurality of scan lines of the display region
410 during sub-frames.
[0057] Dividing one frame into predetermined blocks
of time configures the sub-frames. In an embodiment of
the present invention, one frame is divided by 2 to give
two sub-frames.
[0058] Each time a scan signal is applied in sub-
frames, the data drive circuit 420 provides R, G, and B
data signals DR1 to DRn, DG1 to DGn, and DB1 to DBn
to a data line of the display region 410.
[0059] In the described embodiment of the present in-
vention, a pixel 450 includes R, G, and B organic light
emitting diodes as an example. Organic light emitting di-
odes included in each pixel are driven by using a time
division control drive method for organic light emitting
diodes having a relatively longer life time, namely, R and
G organic light emitting diodes, and by using a general
drive method for organic light emitting diodes having a
relatively shorter life time, namely, B organic light emitting
diodes.
[0060] That is, the pixel 450 is divided into a first unit
pixel portion 452 and a second unit pixel portion 454. The
first unit pixel portion 452 uses a time division drive meth-
od by sharing one pixel circuit between the R and G or-
ganic light emitting diodes with a relatively longer life time.
A B organic light emitting diode having the shortest life
time is controlled by the second unit pixel portion 454
that is not driven by the time division drive method.
[0061] Accordingly, R and G data signals are sequen-
tially provided to a data line connected to the first unit
pixel portion 452 in sub-frames. When a scan signal is
applied to a data line connected to the second unit pixel
portion 454 in sub-frames, a B data signal is applied to
the data line in the sub-frames.
[0062] Furthermore, the emission control signal gen-
eration circuit 440 provides emission control signals E11
to Em1 and E12 to Em2 to respective pixels, wherein the
emission control signals (E11, E12) to (Em1, Em2) con-
trol an emission of each of the R, G, and B organic light
emitting diode included in the unit pixel portions.
[0063] The emission control signals are divided into
first emission control signals E11 to Em1 and second
emission control signals E12 to Em2. The first emission
control signals E11 to Em1 are signals that cause both
the first and second unit pixel portions 452 and 454 to
emit light in sub-frames, and are provided during a pre-
determined period of a sub-frame period as a special
level (high or low level). The second emission control
signals E12 to Em2 function to cause the first unit pixel
portion 452 to sequentially emit light in sub-frames, and
a voltage level thereof is inverted in consecutive sub-
frames.
[0064] For example, when each of the first and second
pixel portions 452 and 454 includes a PMOS transistor,
the first emission control signals E11 to Em1 of low level
are provided during the predetermined time period. In
contrast, when each of the first and second pixel portions
452 and 454 includes an NMOS transistor, the first emis-

sion control signals E11 to Em1 of high level are provided
during the predetermined time period.
[0065] Accordingly, in the first unit pixel portion 452,
according to the first and second emission control sig-
nals, red and green organic light emitting diodes EL_R
and EL_G sequentially emit light in sub-frames. In con-
trast, the blue organic light emitting diode EL_B of the
second unit pixel portion 454 continues to emit light in
sub-frames according to the first emission control signal.
[0066] In other words, the display region 410 includes
a plurality of scan lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power supply
lines. Scan signals S1 to Sm from the gate drive circuit
430 are provided to the plurality of scan lines. Data sig-
nals DR1, DG1, DB1, to DRn, DGn, DBn from the data
drive circuit 420 are provided to the plurality of data lines.
The first emission control signals E11 to Em1 and the
second emission control signals E12 to Em2 from the
emission control signal generation circuit 440 are provid-
ed to the plurality of emission control lines. The plurality
of power supply lines provide a source voltage ELVDD.
The display region 410 further includes a plurality of the
pixels 450 arranged in a matrix pattern, which are con-
nected to the plurality of scan lines, the plurality of data
lines, the plurality of emission control lines, and the plu-
rality of power supply lines.
[0067] Here, the pixel 450 includes a plurality of organ-
ic light emitting diodes. The described embodiment is
characterized in that among at least three organic light
emitting diodes included in the pixel 450, those having a
relatively longer life time use a time division drive method,
and the remaining diodes having a relatively shorter life
time use a general drive method. For this purpose, two
emission control lines are connected to every pixel 450.
[0068] As one embodiment, in a pixel including R, G,
and B organic light emitting diodes, the B organic light
emitting diode having the shortest life time is driven by a
general drive method, and R and G organic light emitting
diodes having relatively longer life times are driven in a
time division drive method. Accordingly, as described
above, the pixel 450 includes a first unit pixel portion 452
and a second unit pixel portion 454. The first unit pixel
portion 452 uses a time division drive method by sharing
one pixel circuit between the R and G organic light emit-
ting diodes having relatively longer life times. The second
unit pixel portion 454 is configured by the B organic light
emitting diode with the shortest life time, that does not
use the time division drive method.
[0069] As one embodiment, a first scan signal S 1 is
applied to the pixel 450 through a first scan line, and R
and G data signals DR1 and DG1 are sequentially pro-
vided to the pixel 450 through a first data line. While the
R and G data signals are being sequentially provided, a
B data signal DB 1 is provided through a second data
line, and first and second emission control signals E11
and E12 are provided through first and second emission
control lines. As a result, emission times of first and sec-
ond unit pixel portions 452 and 454 of the pixel 450 are
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controlled, and a predetermined power supply ELVDD is
applied through a power supply line.
[0070] Accordingly, each time a scan signal is applied
in sub-frames, corresponding R, G, and B data signals
are applied to the respective pixels 450. The R, G, and
B organic light emitting diodes are driven according to
the emission control signals to emit light corresponding
to the R, G, and B data signals, with the result that an
image of a predetermined color is displayed for one
frame.
[0071] However, in the described embodiment of the
present invention, the first unit pixel portion 452 shared
by organic light emitting diodes having a relatively longer
life time, namely, the R and G organic light emitting di-
odes, are sequentially driven during a half of one frame
period, namely, a sub-frame of one frame period, in a
time division drive method. In contrast, the second unit
pixel portion 454 including an organic light emitting diode
with a shorter life time, namely, the B organic light emit-
ting diode, is driven during every sub-frame, with the re-
sult that it is driven during one frame period. This may
solve problems due to variation between the life times of
the organic light emitting diodes without reducing an ap-
erture ratio of the display region. Although the B diode is
provided with a blue data signal during each sub-frame
when either the R or the G diodes are being provided
with their corresponding red or green data signals, be-
cause the B diode is controlled by the first emission con-
trol signal, it will emit light during the entire length of one
frame period, while the first emission control signal is at
an appropriate level.
[0072] That is, the B organic light emitting diode having
a shorter life time emits light for one frame period, the R
and G organic light emitting diodes having a relatively
longer life time sequentially emit light during one half of
one frame period. Accordingly, in order to emit the same
luminance of light, a current density required by the B
organic light emitting diode is less than the current density
required by each of the R and G organic light emitting
diodes. As a result, a difference between the life time of
the B organic light emitting diode and each of the R and
G organic light emitting diodes can be reduced.
[0073] In the embodiment of the present invention de-
scribed above, the R and G organic light emitting diodes
are driven by using a time division control drive method.
This means that the R and G organic light emitting diodes
share one pixel circuit, and are sequentially driven for
one frame period.
[0074] That is, one frame is divided into two sub-
frames, and the R and G organic light emitting diodes
are sequentially driven every sub-frame through the
shared pixel circuit, for one frame using a time division
drive method. For example, if the time of one frame is
divided between two sub-frames, the R organic light emit-
ting diode is driven during one sub-frame and the G or-
ganic light emitting diode is driven during the other sub-
frame.
[0075] Consequently, in some embodiments of the

present invention, the R and G organic light emitting di-
odes are sequentially driven in a time division drive man-
ner during consecutive sub-frames of one frame. The B
organic light emitting diode, on the other hand, continues
to be driven for one frame period. As a result, respective
pixels emit light of a predetermined color by a combina-
tion of R, G, and B colors to display an image.
[0076] In the embodiment of the present invention that
has been explained above, each pixel includes R, G, and
B organic light emitting diodes wherein the diodes are
driven in an order of R and G organic light emitting diodes
for two consecutive sub-frames of one frame to sequen-
tially emit light of R and G colors, and the B organic light
emitting diode is driven in a general drive manner but not
the time division drive manner, so that respective pixels
may be embodied by predetermined colors. However, to
adjust chromaticity, brightness or luminance, an emis-
sion order of the R, G, and B, organic light emitting diodes
may be optionally changed. In other embodiments, the
emission order may be R, G, B, and W. Otherwise, one
frame is divided into at least three sub-frames and at
least one of the R, G, and B colors can be further emitted
during a remaining sub-frame.
[0077] Namely, for remaining unit pixel portions except
a unit pixel portion including an organic light emitting di-
ode having the shortest life time among the R, G, B, and
W organic light emitting diodes, one frame is divided into
a plurality of sub-frames, and this can be driven in a time
division drive manner. So, the unit pixel portion including
the organic light emitting diode with the shortest life time
is driven continuously during a frame period while the
frame period is divided into sub-frames for driving the
unit pixel portions including the organic light emitting di-
odes with relatively longer life times. These unit pixel por-
tions are driven sequentially during the sub-frames such
that the time of a frame is divided between them. Con-
tinuous driving indicates that an appropriate data signal
is being provided to the unit pixel portion for all sub-
frames of one frame period. Sequential driving indicates
that data signals corresponding to different colors are
provided to the unit pixel portions one after the other.
[0078] FIG. 5 is a view showing a circuit arrangement
of a pixel that is formed at a display region of the organic
light emitting display device according to an embodiment
of the present invention. FIG. 6 is a timing diagram for
input/output signals of the pixel shown in FIG. 5.
[0079] The circuit arrangement of the pixel shown in
FIG. 5 is an exemplary embodiment of the present inven-
tion, but the pixel is not limited to the arrangement shown.
[0080] With reference to FIG. 5, each pixel 450 of the
organic light emitting display device according to an em-
bodiment of the present invention includes a plurality of
unit pixel portions. Each of the pixel is configured to be
divided into the first unit pixel portion 452 and the second
unit pixel portion 454 according to whether its driven with
a time division driving method or not.
[0081] That is, as shown, assuming that the pixel in-
cludes the R, G, and B organic light emitting diodes, life
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times of the organic light emitting diodes are compared
with each other. As the result of the comparison, the R
and G organic light emitting diodes having relatively long-
er life time share one pixel circuit 500 and are configured
as the first unit pixel portion 452 using a time division
drive method. The B organic light emitting diode having
a shorter life time is configured as the second unit pixel
portion 454 that does not use the time division drive meth-
od.
[0082] Accordingly, the first unit pixel portion 452 is
coupled with the first and second emission control lines.
In the first unit pixel portion 452, R and G organic light
emitting diodes sequentially emit light during consecu-
tives halves of one frame, namely, in sub-frames respon-
sive to the first and second emission control signals Em1
and Em2. In contrast, the second unit pixel portion 454
is coupled with the first emission control line, and a B
organic light emitting diode in the second unit pixel portion
454 emits light responsive to the first emission control
signal Em1 for one frame.
[0083] As shown in FIG. 6, the first emission control
signal Em1 functions to cause the first and second unit
pixel portions 452 and 454 to emit light in sub-frames,
and the first emission control signal of a special level (low
or high level) is provided during a predetermined period
of the sub-frame period. The second emission control
signal Em2 functions to cause the first unit pixel portion
452 to sequentially emit light in sub-frames wherein a
voltage level thereof is inverted in sub-frames. So, the
voltage level of the second emission control signal Em2
during one sub-frame is inverted with respect to the volt-
age level of the second emission control signal Em2 dur-
ing a next sub-frame.
[0084] Since in the embodiment of the present inven-
tion that has been described above, the unit pixel portion
includes a PMOS transistor, it is understood that the first
emission control signal Em1 is provided during a prede-
termined time period as a low level. In other words, in
the exemplary pixel 450 shown, the transistors receiving
the first emission control signal Em1 at their gate termi-
nals are depicted as PMOS transistors. As a result, a low
level first emission control signal Em1 is used to turn
these transistors on.
[0085] As described above, the B organic light emitting
diode having a shorter life time emits light for one frame
period, the R and G organic light emitting diodes having
a relatively longer life time sequentially emit light during
halves of one frame period. Accordingly, in order to emit
the same luminance of light, a current density necessary
for the B organic light emitting diode is less than a current
density necessary for each of the R and G organic light
emitting diodes, with the result that a difference between
the life time of the B organic light emitting diode and each
of the R and G organic light emitting diodes can be re-
duced.
[0086] Referring to FIG. 5, the pixel 450 includes two
scan lines, two data lines, a first emission control line,
and a second emission control line. The scan lines pro-

vide scan signals Sm and Sm-1. One of the data lines
provides data signals DRn and DGn to the first unit pixel
portion 452. The other data line provides a data signal
DBn to the second unit pixel portion 454. The first emis-
sion control line is coupled to the first and second unit
pixel portions 452 and 454 in common, and provides the
first emission control signal Em1 thereto. The second
emission control line is coupled to the second unit pixel
portion 454, and provides the second emission control
signal Em2 thereto. Power supply lines are coupled with
the first and second unit pixel portions 452 and 454, and
supply the first power supply ELVDD thereto.
[0087] Furthermore, the first unit pixel portion 452 in-
cludes the pixel circuit 500 for driving the R and G organic
light emitting diodes. The second unit pixel portion 454
includes a pixel circuit 501 for driving the B organic light
emitting diode. An anode electrode of each of the organic
light emitting diodes is coupled with the pixel circuits 500,
501, and a cathode electrode of each diode is coupled
with a second power supply ELVSS.
[0088] A voltage less than the voltage of the first power
supply ELVDD, for example a ground voltage, is set as
the second power supply ELVSS. Moreover, the organic
light emitting diodes generate any one of red, green, and
blue colors corresponding to an electric current provided
from the pixel circuit 500, 501. The R and G organic light
emitting diodes are included in the first unit pixel portion
452, and share the same pixel circuit 500.
[0089] The pixel circuit 500 includes a storage capac-
itor C, a first transistor M1, a second transistor M2, a third
transistor M3, a fourth transistor M4, a fifth transistor M5,
and a sixth transistor M6. The storage capacitor C and
the sixth transistor M6 are coupled in series between the
first power supply ELVDD and an initialization power sup-
ply Vinit. The fourth transistor M4, the first transistor M1,
and the fifth transistor M5 are coupled in series between
the first power supply ELVDD and an organic light emit-
ting diode OLED. The third transistor M3 is coupled be-
tween a gate electrode and a first electrode of the first
transistor M1. The second transistor M2 is coupled be-
tween a data line and a second electrode of the first tran-
sistor M1.
[0090] For each transistor, either a drain electrode or
a source electrode is set as a first electrode, and an elec-
trode other than the first electrode is set as a second
electrode. For example, when the source electrode is set
as the first electrode, the drain electrode is set as the
second electrode.
[0091] The first to sixth transistors M1 to M6 are shown
in FIG. 5 as PMOS transistors, but embodiments of the
present invention are not limited thereto. When the first
to sixth transistors M1 to M6 are embodied by NMOS
transistors, as known in the art, polarity of a drive wave-
form is inverted.
[0092] The second unit pixel portion 454, includes the
pixel circuit 501. The pixel circuit 501 includes transistors
M1’, M2’, M3’, M4’, M5’, and M6’ and the capacitor C’
that are coupled together in substantially the same man-
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ner as their corresponding components of the pixel circuit
500. In the pixel circuit 501 of the second unit pixel portion
454, the second electrode of the transistor M1’ is coupled
with a B organic light emitting diode through the transistor
M5’. A gate electrode of the transistor M1’ is coupled to
the storage capacitor C’. The transistor M1’ provides an
electric current corresponding to a voltage charged in the
storage capacitor C’, to the organic light emitting diode
EL_B that is coupled to the pixel circuit 501.
[0093] In contrast, in the case of the first unit pixel por-
tion 452, the pixel circuit 500 is coupled to the R and G
organic light emitting diodes through a seventh transistor
M7 and an eighth transistor M8, respectively. Since a
second emission control line is further coupled to the first
unit pixel portion 452 in order to sequentially drive the R
and G organic light emitting diodes for one half of one
frame, namely, during a sub-frame, the second electrode
of the first transistor M1 is coupled with the R and G
organic light emitting diodes through the fifth and seventh
transistor M5 and M7 or the fifth and eighth transistors
M5 and M8.
[0094] The structure of pixel circuit 500 will be de-
scribed below. The structure of the pixel circuit 501 is
substantially the same. In the pixel circuit 500 of the first
unit pixel portion 452, a first electrode of the third tran-
sistor M3 is coupled with the first electrode of the first
transistor M1, and a second electrode of the third tran-
sistor M3 is coupled with a gate electrode of the first tran-
sistor M1. A gate electrode of the third transistor M3 is
coupled with an mth scan line. When a scan signal Sm
is supplied to the mth scan line, the third transistor M3 is
turned on, so that the first transistor M1 is diode-connect-
ed.
[0095] A first electrode of the second transistor M2 is
coupled with a data line, and a second electrode thereof
is coupled with the second electrode of the first transistor
M1. A gate electrode of the second transistor M2 is cou-
pled with the mth scan line receiving the scan signal Sm.
When the scan signal Sm is provided to the mth scan
line, the second transistor M2 is turned on, so that a data
signal DRn or DGn supplied to the data line is supplied
to the second electrode of the first transistor M1.
[0096] A first electrode of the fourth transistor M4 is
coupled with the first power supply ELVDD, and a second
electrode thereof is coupled with the first transistor M1.
A gate electrode of the fourth transistor M4 is coupled
with an emission control line receiving the first emission
control signal Em1. When an emission control signal is
not being supplied (i.e., when the signal is low), the fourth
transistor M4 is turned on to electrically connect the first
power supply ELVDD and the first transistor M1 to each
other.
[0097] In the case of the second unit pixel portion 454,
a first electrode of the transistor M5’ is coupled with the
transistor M1’, and a second electrode of the transistor
M5’ is coupled with the B organic light emitting diode EL_
B. A gate electrode of the transistor M5’ is coupled with
the first emission control line. When the first emission

control signal Em1 of a low level is provided to the tran-
sistor M5’, the transistor M5’ is turned on, to electrically
connect the transistor M1’ and the B organic light emitting
diode EL_B of the second unit pixel portion 454.
[0098] However, in the case of the first unit pixel portion
452, to sequentially drive the R and G organic light emit-
ting diodes during one half of one frame, a second emis-
sion control line is further provided that receives the sec-
ond emission control signal Em2.
[0099] Accordingly in the first unit pixel portion 452,
the seventh transistor M7 is further provided between the
fifth transistor M5 and the R organic light emitting diode,
and the eighth transistor M8 is further provided between
the fifth transistor M5 and the G organic light emitting
diode.
[0100] In the exemplary embodiment shown in FIG. 5,
the seventh transistor M7 is a PMOS transistor, whereas
the eighth transistor M8 is an NMOS transistor. The pur-
pose is to cause one of the two organic light emitting
diodes not to emit light when one frame is divided into
two sub-frames and while the other organic light emitting
diode of the first unit pixel portion emits light.
[0101] Accordingly, the second emission control line
is coupled with gate electrodes of the seventh and eighth
transistors M7 and M8. The second emission control sig-
nal Em2 for sequentially driving the R and G organic light
emitting diodes of the first unit pixel portion 452 is sup-
plied to the second emission control line.
[0102] A second electrode of the sixth transistor M6 is
coupled with the storage capacitor C and the gate elec-
trode of the first transistor M1, and a first electrode of the
sixth transistor M6 is coupled with the initialization power
supply Vinit. Further, a gate electrode of the sixth tran-
sistor M6 is coupled with an (m-1)th scan line receiving
a scan signal Sm-1. When the scan signal Sm-1 is sup-
plied to the (m-1)th scan line, the sixth transistor M6 is
turned on to initialize the storage capacitor C and the
gate electrode of the first transistor M1. To do this, a
voltage value of the initialization power supply Vinit is set
to be less than that of a data signal.
[0103] Operation of the pixel 450 having the construc-
tion described above will be illustrated with reference to
FIG. 6. During a predetermined time period of a first sub-
frame, as the first emission control signal Em1 of a low
level and the second emission control signal Em1 of a
high level are supplied to the pixel, the green G organic
light emitting diode of the first unit pixel portion 452 and
the blue B organic light emitting diode of the second unit
pixel portion 454 emit light concurrently. This period is
shown as a Green, Blue emission period in FIG. 6.
[0104] Moreover, during a predetermined time period
of the second sub-frame, as the first emission control
signal Em1 of a low level and the second emission control
signal Em1 of a low level are supplied to the pixel, the
red R organic light emitting diode of the first unit pixel
portion 452 and the blue B organic light emitting diode
of the second unit pixel portion 454 emit light concurrent-
ly. This period is shown as a Red, Blue emission period
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on FIG. 6.
[0105] As a result, with reference to FIGs. 5 and 6, in
the first unit pixel portion 452, one frame is divided into
two sub-frames. Through the shared pixel circuit 500, the
G and B organic light emitting diodes are sequentially
driven by the first and second emission control signals
Em1 and Em2 in a time division drive method for each
sub-frame of one frame period. In the second unit pixel
portion 454, the B organic light emitting diode is driven
by the first emission control signal Em1 regardless of the
time division drive method. Consequently, respective pix-
els emit light of predetermined color by a combination of
R, G, and B colors, with the result that an image is dis-
played.
[0106] That is, in some embodiments of the present
invention, the B organic light emitting diode having a
shorter life time emits light for one frame period, and R
and G organic light emitting diodes having relatively long-
er life time sequentially emit light each during one half of
one frame. Accordingly, in order to emit the same lumi-
nance of light, a current density necessary for the B or-
ganic light emitting diode is less than that necessary for
each of the R and G organic light emitting diodes, with
the result that a life time difference between the B organic
light emitting diode and each of the R and G organic light
emitting diodes can be reduced.
[0107] As described above, according to the described
embodiments of the present invention, organic light emit-
ting diodes that have a relatively longer life time are driven
using a time division drive method, whereas the remain-
ing organic light emitting diodes having relatively shorter
life times are driven using a general drive method. Prob-
lems due to differences between duration of life time of
different organic light emitting diodes can be solved with-
out reducing aperture ratio. Namely, white balance var-
iation and image sticking phenomenon that are due to a
difference in the degree of luminance reduction with pas-
sage of time in R, G, and B organic light emitting diodes
may be solved.
[0108] Although certain exemplary embodiments of
the present invention have been shown and described,
it would be appreciated by those skilled in the art that
changes might be made to these embodiments without
departing from the scope of the invention which is defined
in the claims and their equivalents.

Claims

1. An organic light emitting display device comprising:

a gate drive circuit for generating scan signals
and providing the scan signals to a plurality of
scan lines;
a data drive circuit for providing a data signal to
a plurality of data lines;
an emission control signal generation circuit for
generating first and second emission control sig-

nals and for providing the first and second emis-
sion control signals to a plurality of emission con-
trol lines for controlling emission of a plurality of
organic light emitting diodes; and
a display region including a plurality of pixels
arranged in a matrix, the pixels being coupled
to the plurality of scan lines, the plurality of data
lines, the plurality of emission control lines, and
a plurality of power lines,
wherein each of the plurality of pixels is divided
into a first unit pixel portion and a second unit
pixel portion, wherein each of the first unit pixel
portion and the second unit pixel portion con-
tains at least one organic light emitting diode,
wherein the organic light emitting display device
is arranged to drive each organic light emitting
diode of the first unit pixel portion using a time
division driving method.

2. An organic light emitting display device according to
Claim 1, wherein the first unit pixel portion comprises
a first pixel circuit and at least two said organic light
emitting diodes and the second unit pixel portion
comprises a second pixel circuit and one said organ-
ic light emitting diodes, and
wherein said at least two organic light emitting diodes
in the first unit pixel portion are arranged to be driven
using the first pixel circuit, and the one said organic
light emitting diode of the second unit pixel portion
is arranged to be driven using the second pixel cir-
cuit.

3. An organic light emitting display device according to
claim 1 or 2, wherein each one frame is divided into
predetermined blocks of time to form sub-frames.

4. An organic light emitting display device according to
any one of claim 2 or 3, wherein said at least two
organic light emitting diodes in the first unit pixel por-
tion comprise organic light emitting diodes not having
the shortest life times among the organic light emit-
ting diodes in the pixels.

5. An organic light emitting display device according to
claim 4, wherein said at least two organic light emit-
ting diodes in the first unit pixel portion comprise a
red organic light emitting diode and a green organic
light emitting diode.

6. An organic light emitting display device according to
any one of claims 2 to 5, wherein said one organic
light emitting diode in the second unit pixel portion
comprises an organic light emitting diode having the
shortest life time among the organic light emitting
diodes in the pixels.

7. An organic light emitting display device according to
claim 6, wherein said one organic light emitting diode
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in the second unit pixel portion comprises a blue or-
ganic light emitting diode.

8. An organic light emitting display device according to
any one of claims 3 to 7, wherein red and green data
signals are provided in sequential sub-frames to data
lines coupled to the first unit pixel portion from among
the plurality of data lines.

9. An organic light emitting display device according to
any one of claims 3 to 8, wherein a blue data signal
is provided in one frame period to a data line coupled
to the second unit pixel portion from among the plu-
rality of data lines.

10. An organic light emitting display device according to
any one of claims 3 to 9,
wherein the first emission control signal of a low level
is provided in the sub-frames, and wherein the first
and second unit pixel portions each include a PMOS
transistor for receiving the first emission control sig-
nal, and
wherein the first and second unit pixel portions are
arranged to emit light in the sub-frames responsive
to the low level of the first emission control signal.

11. An organic light emitting display device according to
any one of claims 3 to 9,
wherein the first emission control signal of a high
level is provided in the sub-frames, and wherein the
first and second unit pixel portions each include an
NMOS transistor for receiving the first emission con-
trol signal, and
wherein the first and second unit pixel portions are
arranged to emit light in the sub-frames responsive
to the high level of the first emission control signal.

12. An organic light emitting display device according to
any one of claims 1 to 11, wherein the first unit pixel
portion is arranged to sequentially emits lights having
different colors responsive to the second emission
control signal having a signal level being inverted in
consecutive sub-frames.

13. An organic light emitting display device according to
any one of claims 1 to 12, wherein each of the pixel
circuits comprises:

a storage capacitor and a sixth transistor cou-
pled in series between a first power supply and
an initialization power supply;
a fourth transistor, a first transistor, and a fifth
transistor coupled in series between the first
power supply and an organic light emitting di-
ode;
a third transistor coupled between a gate elec-
trode and a first electrode of the first transistor;
and

a second transistor coupled between one of the
plurality of data lines and a second electrode of
the first transistor.

14. An organic light emitting display device according to
claim 13, wherein the first, second, third, fourth, fifth,
and sixth transistors are PMOS transistors.

15. An organic light emitting display device according to
claim 13 or 14, wherein the first unit pixel portion
further comprises a seventh transistor, and an eighth
transistor, the seventh and the eighth transistors re-
spectively coupled between red and green organic
light emitting diodes and the fifth transistor.

16. An organic light emitting display device according to
claim 15, wherein the seventh transistor is a PMOS
transistor, and the eighth transistor is an NMOS tran-
sistor.

17. An organic light emitting display device according to
claim 15 or 16, wherein a second emission control
line from among the plurality of emission control lines
is coupled to a gate electrode of the seventh tran-
sistor and a gate electrode of the eighth transistor,
and the second emission control signal is arranged
to provided to the second emission control line for
sequentially driving the red and green organic light
emitting diodes of the first unit pixel portion.

18. An organic light emitting display device according to
claim 1,
wherein the first unit pixel portion comprises a first
pixel circuit shared between at least two of the or-
ganic light emitting diodes, and
wherein the second unit pixel portion comprises one
of the organic light emitting diodes having a shortest
life time among the organic light emitting diodes.

19. An organic light emitting display device according to
any one of claims 1 to 9 or 18, wherein the first emis-
sion control signal is provided in a sub-frame period
as a signal having low or high level.

20. An organic light emitting display device according to
claim 19,
wherein the first and second unit pixel portions each
include an NMOS transistor or an PMOS transistor
for receiving the first emission control signal;
wherein the first emission control signal of a low level
is provided when the unit pixel portion comprises a
PMOS transistor, and
wherein the first emission control signal of the high
level is provided when the unit pixel portion compris-
es an NMOS transistor.

21. An organic light emitting display device according to
any one of claims 1 to 20,
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wherein first unit pixel portion is arranged to sequen-
tially emit light in sub-frames responsive to the sec-
ond emission control signal, and
wherein a signal level of the second emission control
signal is inverted in consecutive sub-frames.

22. An organic light emitting display device according to
any one of claims 18 to 21, wherein the first unit pixel
portion further comprises a plurality of transistors
coupled respectively between the first pixel circuit
and the at least two of the organic light emitting di-
odes, the plurality of transistors being arranged to
receive the second emission control signal.

23. A method for driving an organic light emitting display
device including a pixel having first and second unit
pixel portions, the first unit pixel portion including a
first pixel circuit shared by at least two organic light
emitting diodes, and the second unit pixel portion
including a second pixel circuit driving one organic
light emitting diode, the method comprising:

driving the first unit pixel portion by sequentially
providing at least two data signals to the first unit
pixel portion through a first data line in one
frame; and
driving the second unit pixel portion by providing
a data signal, other than the at least two data
signals provided to the first unit pixel portion, to
the second unit pixel portion through a second
data line in the one frame.

24. The method according to claim 23, wherein sub-
frames are formed by dividing the one frame into
predetermined blocks of time.

25. The method according to claim 23 or 24, wherein the
at least two organic light emitting diodes of the first
unit pixel portion do not have a shortest life time
among organic light emitting diodes of the organic
light emitting display device.

26. A method according to any one of claims 23 to 25,
wherein the one organic light emitting diode of the
second unit pixel portion has a shortest life time
among organic light emitting diodes of the organic
light emitting display device.

27. A method according to any one of claims 23 to 26,
wherein red and green data signals are sequentially
provided to the first data line coupled to the first unit
pixel portion.

28. A method according to any one of claims 23 to 27,
wherein a blue data signal is provided to the second
data line coupled to the second unit pixel portion.
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摘要(译)

有机发光二极管（OLED）显示装置和使用时分控制驱动方法的驱动方
法，用于具有相对较长寿命的OLED，以及用于具有相对较短寿命的
OLED的一般驱动方法。栅极驱动电路在子帧中提供扫描信号以扫描线。
数据驱动电路向数据线提供数据信号。发射控制信号产生电路提供第一
和第二发射控制信号以控制OLED。显示区域包括以矩阵排列并连接到扫
描线，数据线，发射控制线和电源线的像素。像素包括第一和第二单位
像素部分。第一单位像素部分通过一个共用像素电路驱动多个有机发光
二极管来执行时分控制驱动。在第二单元部分中，一个有机发光二极管
由独立的像素电路驱动。
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