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7) ABSTRACT

An emission control circuit for controlling emission of R, G,
B EL elements and method for driving an organic light
emitting diode display using the same. An emission control
signal generating circuit of a flat panel display includes a
plurality of pixels. Each pixel includes a plurality of EL
elements, and emission of the elements is controlled by
emission control signals. The circuit includes a first signal
generating device for generating one of the emission control
signals, and a plurality of second signal generating devices
for generating other ones of the emission control signals
using an output signal of the first signal generating device
and an external control signal. The first signal generating
device may include a shift register. Each of the plurality of
second signal generating devices may include a NAND gate
using the external signal and the external control signal, or
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AMOLED DISPLAY AND DRIVING METHOD
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2003-84779, filed Nov.
27, 2003, the disclosure of which is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic light
emitting diode, and more particularly, to an active matrix
organic light emitting diode (AMOLED) display and
method for driving the same, which has a simplified con-
figuration of an emission control signal generating circuit.

[0004] 2. Description of the Related Art

[0005] In recent vears, a liquid crystal display (LCD) and
an organic light emitting diode (OLED) display are widely
used in a portable information terminal due to advantages of
light weight, thin size, and the like. The OLED display is
being recognized as a next generation flat panel display
because it has brightness and viewing angle characteristics
superior to the LCD.

[0006] Typically,in an active matrix organic light emitting
diode (AMOLED) display, one pixel includes R, G and B
unit pixels, and each of the unit pixels has an electrolumi-
nescent (EL) element. The EL elements have R, G, and B
organic emission layers interposed between an anode elec-
trode and a cathode electrode thereof, respectively, which
emit light in response to the voltage applied to the anode and
cathode electrodes.

[0007] FIG. 1 shows a configuration of a conventional
AMOLED display 10.

[0008] Referring to FIG. 1, the conventional AMOLED
display 10 includes a pixel portion 100, a gate line driving
circuit 110, a data line driving circuit 120, and an emission
control signal generating circuit 190. The pixel portion 100
includes a plurality of gate lines 111-11m provided with scan
signals 81-Sm from the gate line driving circuit 110, and a
plurality of data lines 121-12n for providing data signals
DR1,DG1, DB1-DRn, DGn, DBn from the data line driving
circuit 120. In addition, the pixel portion 100 includes a
plurality of emission control lines 191-19m for providing
emission control signals output from the emission control
signal generating circuit 190, and a plurality of power supply
lines 131-13# for providing power supply voltage VDD1-
VDDn.

[0009] In the pixel portion 100, a plurality of pixels
P11-Pmn are arranged in a matrix format, and are connected
to the plurality of gate lines 111-11m, the plurality of data
lines 121-12n, the plurality of emission control lines 191-
19m, and the plurality of power supply lines 131-13x. Each
of the pixels P11-Pmn includes three unit pixels, namely R,
G, B unit pixels PR11, PG11, PB11-PRmn, PGmn, PBmn,
and 1s connected to corresponding ones of the gate lines, the
data lines, the emission control lines and the power supply
lines.

1. Field of the Invention
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[0010] For example, the pixel P11 includes the R unit pixel
PR11, the G unit pixel PG11, and the B unit pixel PB11, and
is connected to a first gate line 111 for providing a first scan
signal S1 among the plurality of gate lines 111-11m, a first
data line 121 among the plurality of data lines 121-12#, and
a first power supply line 131 among the plurality of power
supply lines 131-13x.

[0011] In other words, the R unit pixel PR11 of the pixel
P11 is connected to the first gate line 111, the R data line
121R of the first data line 121 provided with the R data
signal DR1, and the R power supply line 131R of the first
power supply line 131. In addition, the G unit pixel PG11 is
connected to the first gate line 111, the G data line 121G of
the first data line 121 provided with the G data signal DG1,
and the G power supply line 131G of the first power supply
line 131. Further, the B unit pixel PB11 is connected to the
first gate line 111, the B data line 121B of the first data line
121 provided with the B data signal DB1, and the B power
supply line 131 B of the first power supply line 131.

[0012] The above-mentioned emission control signal gen-
erating circuit 190 includes three emission control signal
generating devices for R, G, B, which provide the R, G, B
subpixels PR11-PRmn, PG11-PGmn, and PB11-PBmn with
emission control signals, respectively, as disclosed in the
Japanese Patent Publication No. 2001-60076. Since each of
the R, G, B emission control signal generating devices
includes a shift register, the number of elements becomes
larger and a circuit area also becomes larger. As a result, a
failure rate increases and the yield decreases.

SUMMARY OF THE INVENTION

[0013] An exemplary embodiment according to the
present invention provides an organic light emitting diode
(OLED) display suitable for fine pitch and a method for
driving the same.

[0014] Another exemplary embodiment according to the
present invention provides an OLED display having a sim-
plified emission control signal generating circuit and a
method for driving the same.

[0015] Yet another exemplary embodiment of the present
invention provides an OLED display capable of lengthening
the lifetime by adjusting a current flowing through the EL
element and a method for driving the same.

[0016] In an exemplary embodiment according to the
present invention, an emission control signal generating
circuit of a flat panel display is provided. The emission
control signal generating circuit includes a plurality of
pixels, each said pixel including a plurality of EL elements.
Emission of the elements is controlled by a plurality of
emission control signals. The circuit includes a first signal
generating device for generating one of the plurality of
emission control signals as an output signal, and a plurality
of second signal generating devices for generating other
ones of the plurality of emission control signals using the
output signal of the first signal generating device and an
external control signal.

[0017] The first signal generating device for generating
said one of the plurality of emission control signals may
include a shift register. One of the plurality of second signal
generating devices may include a NAND gate having the
external control signal and the output signal of the first
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signal generating device as two inputs, and another one of
the plurality of second signal generating devices may
include a NAND gate having an inverted signal of the
external control signal and the output signal of the first
signal generating device as two inputs.

[0018] One of the plurality of second signal generating
devices may include a first transfer gate for providing the
output signal of the first signal generating device as one of
said other ones of the plurality of emission control signals
using the external control signal having a first level and an
inverted signal of the external control signal having a second
level, and a second transfer gate for allowing said one of said
other ones of the plurality of emission control signals to have
the second level using the external control signal having the
second level and the inverted signal of the external control
signal having the first level. Another one of the plurality of
second signal generating devices may include a third trans-
fer gate for providing the output signal of the first signal
generating device as another one of said other ones of the
plurality of emission control signals using the external
control signal having the second level and the inverted
signal of the external control signal having the first level,
and a fourth transfer gate for allowing said another one of
said other ones of the plurality of emission control signals to
have the second level using the external control signal
having the first level and the inverted signal of the external
control signal having the second level.

[0019] The plurality of EL elements may be sequentially
driven per each of subframes that form one frame and may
be in a black color state, or one of the plurality of EL
elements may be driven again, during one of the plurality of
subframes.

[0020] In another exemplary embodiment according to the
present invention, an emission control signal generating
circuit of an organic light emitting diode display including
a plurality of pixels is provided. Each said pixel includes R,
G, B EL elements, and emission of said elements is con-
trolled by R, G, B emission control signals. The circuit
includes a shift register for gencrating the G emission
control signal as an output signal. The circuit also includes
a first NAND gate for generating the R emission control
signal using the output signal of the shift register and an
external control signal as two inputs. An inverting gate
inverts the external control signal to generate an inverted
external control signal, and a second NAND gate generates
the B emission control signal using the inverted external
control signal and the output signal of the shift register as
two inputs.

[0021] In yet another exemplary embodiment according to
the present invention, an emission control signal generating
circuit of an organic light emitting diode display including
a plurality of pixels is provided. Each said pixel includes R,
G, B EL elements, and emission of said elements is con-
rolled by R, G, B emission control signals. The circuit
includes an inverting gate for inverting an external control
signal to generate an inverted external control signal, and a
shift register for generating the G emission control signal as
an output signal. A first transfer gate transfers the output
signal of the shift register as the R emission control signal
using the inverted external control signal and the external
control signal. A second transfer gate grounds the R emis-
sion control signal using the inverted external control signal
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and the external control signal. A third transfer gate transfers
the output signal of the shift register as the B emission
control signal using the inverted external control signal and
the external control signal. A fourth transfer gate grounds the
B emission control signal using the inverted external control
signal and the external control signal.

[0022] In yet another exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power
supply lines, and a pixel portion including a plurality of
pixels. Each said pixel is connected to a corresponding said
gate line, a corresponding said data line, a corresponding
said emission control line, and a corresponding said power
supply line. A gate line driving circuit supplies the plurality
of gate lines with a plurality of scan signals, a data line
driving circuit sequentially supplies the plurality of data
lines with R, G, B data signals, and an emission control
signal generating circuit supplies the plurality of emission
control lines with a plurality of emission control signals.
Each said pixel includes R, G, B EL elements, which
sequentially emit light based on the emission control signals
per each of a plurality of subframes that form one frame. The
emission control signal generating circuit includes a first
signal generating device for generating one of the plurality
of emission control signals as an output signal, and a
plurality of second signal generating devices for generating
other ones of the plurality of emission control signals using
the output signal of the first signal generating device and an
external control signal.

[0023] Each pixel may further include at least one switch-
ing transistor for switching the data signal, at least one
driving transistor for providing the R, G, B EL elements with
a driving current corresponding to the data signal, and a
capacitor for storing the data signal, and a sequential control
device for controlling sequential driving of the R, G, B EL
elements.

[0024] The sequential control device may include first,
second and third P-type thin film transistors, each said thin
film transistor including a gate to which a corresponding
said emission control signal is applied, a source connected
to the driving device in common, and a drain connected to
a corresponding one of the R, G, B EL elements. Alterna-
tively, the sequential control device may include a first
N-type thin film transistor, a first P-type thin film transistor
and a second N-type thin film transistor, each said thin film
transistor including a gate to which a corresponding said
emission control signal is applied, a source connected to the
driving device in common, and a drain connected to a
corresponding one of the R, G, B EL elements.

[0025] Inyet another exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power
supply lines, and a pixel portion including a plurality of
pixels, each said pixel being connected to a corresponding
said gate line, a corresponding said data line, a correspond-
ing said emission control line and a corresponding said
power supply line. A gate line driving circuit supplies the
plurality of gate lines with a plurality of scan signals, a data
line driving circuit sequentially supplies the plurality of data
lines with R, G, B data signals, and an emission control
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signal generating circuit supplies the plurality of emission
control lines with R, G, B emission control signals. Each
said pixel includes R, G, B EL elements, which sequentially
emit light based on the R, G, B emission control signals per
each of a plurality of subframes that form one frame. The
emission control signal generating circuit includes a shift
register for generating the G emission control signal as an
output signal, and a first NAND gate for generating the R
emission control signal using the output signal of the shift
register and an external control signal as two inputs. An
inverting gate inverts the external control signal to generate
an inverted external control signal, and a second NAND gate
generates the B emission control signal using the inverted
external control signal and the output signal of the shift
register as two inputs.

[0026] In yet another exemplary embodiment according to
the present invention, an organic light emitting diode display
includes a plurality of gate lines, a plurality of data lines, a
plurality of emission control lines, a plurality of power
supply lines, and a pixel portion including a plurality of
pixels, each said pixel being connected to a corresponding
said gate line, a corresponding said data line, a correspond-
ing said emission control line and a corresponding said
power supply line. A gate line driving circuit supplies the
plurality of gate lines with a plurality of scan signals, a data
line driving circuit sequentially supplies the plurality of data
lines with R, G, B data signals, and an emission control
signal generating circuit supplies the plurality of emission
control lines with R, G, B emission control signals. Each
said pixel includes R, G, B EL elements, which sequentially
emit light based on the R, G, B emission control signals per
each of a plurality of subframes that form one frame. The
emission control signal generating circuit includes an invert-
ing gate for inverting an external control signal to generate
an inverted external control signal, and a shift register for
generating the G emission control signal as an output signal.
A first transfer gate transfers the output signal of the shift
register as the R emission control signal using the inverted
external control signal and the external control signal. A
second transfer gate grounds the R emission control signal
using the inverted external control signal and the external
control signal. A third transfer gate transfers the output
signal of the shift register as the B emission control signal
using the inverted external control signal and the external
control signal. A fourth transfer gate grounds the B emission
control signal using the inverted external control signal and
the external control signal.

[0027] In yet another exemplary embodiment according to
the present invention, a method for driving an organic light
emitting diode display including a plurality of pixels is
provided. Each said pixel includes R, G, B EL elements, and
emission of said elements is controlled by R, G, B emission
control signals. The G emission control signal is generated
during a first subframe among a plurality of subframes that
form one frame to emit the G EL element, and the R
emission control signal is generated using the G emission
control signal during a second said subframe to emit the R
EL element. The B emission control signal is generated
using the G emission control signal during a third said
subframe to emit the B EL element. The EL elements are
maintained to be a black color during a rest subframe among
the plurality of subframes.
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[0028] In yet another exemplary embodiment of the
present invention, a method for driving an organic light
emitting diode display including a plurality of pixels is
provided. Each said pixel includes R, G, B EL elements, and
emission of each said element is controlled by R, G, B
emission control signals. The G emission control signal is
generated during a first subframe among a plurality of
subframes that form one frame to emit the G EL ¢lement,
and the R emission control signal is generated using the G
emission control signal during a second said subframe to
emit the R EL element. The B emission control signal is
generated using the G emission control signal during a third
said subframe to emit the B EL element. One of the R, G, B
EL elements is emitted during a rest subframe among the
plurality of subframes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features of the present inven-
tion will become more apparent to those of ordinary skill in
the art with the description in detail of certain exemplary
embodiments thereof with reference to the attached draw-
ings in which:

[0030] FIG. 1 shows a configuration of a conventional
organic light emitting diode (OLED) display.

[0031] FIG. 2 is a block diagram of a sequential driving
OLED display in accordance with an exemplary embodi-
ment of the present invention.

[0032] FIG. 3 is a block diagram of the OLED display of
FIG. 2, which shows a pixel portion in more detail.

[0033] FIG. 4 shows a pixel circuit in the OLED display
of FIG. 3.
[0034] FIG. 5 shows an emission control signal generat-

ing circuit in the OLED display in accordance with a first
exemplary embodiment of the present invention.

[0035] FIG. 6 shows operating waveforms of an OLED
display using the emission control signal generating circuit
of FIG. 5.

[0036] FIG. 7 shows other operating waveforms of an
OLED display using the emission control signal generating
circuit of FIG. 5.

[0037] FIG. 8 shows a pixel circuit of an OLED display
in accordance with a second exemplary embodiment of the
present invention.

[0038] FIG. 9 shows an emission control signal generat-
ing circuit of an OLED display in accordance with a second
exemplary embodiment of the present invention.

[0039] FIG. 10 shows operating waveforms of an OLED
display using the emission control signal generating circuit
of FIG. 9.

DETAILED DESCRIPTION

[0040] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This present invention may, however, be embodied
in different forms and should not be construed as limited to
the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
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and complete, and will fully convey the scope of the
invention to those skilled in the art. In the drawings, the
thickness of layers and regions are exaggerated for clarity.
Like numbers refer to like elements throughout the specifi-
cation.

[0041] Referring to FIG. 2, an OLED display 50 includes
a pixel portion 500, a gate line driving circuit 510, a data line
driving circuit 520, and an emission control signal generat-
ing circuit 590. The gate line driving circuit 510 sequentially
generates scan signals S1-Sm to gate lines of the pixel
portion 500 during one frame. The data line driving circuit
520 sequentially provides data lines of the pixel portion 500
with R, G, B data signals D1-Dn each time the scan signal
is applied to the pixel portion during one frame. The
emission control signal generating circuit 590 sequentially
supplies emission control lines 591-59m (shown in FIG. 3)
of the pixel portion 500 with emission control signals
(EC_R, G, Bl) to (EC_R, G, Bm) for controlling emission
of the R, G, B EL elements each time the scan signal is
applied to the pixel portion during one frame.

[0042] Referring to FIG. 3, the pixel portion 500 includes
a plurality of gate lines 511-51m provided with scan signals
S1-Sm, respectively, from the gate line driving circuit 510,
a plurality of data lines 521-52n provided with data signals
D1-Dn, respectively, from the data line driving circuit 520,
a plurality of emission control lines 591-59m provided with
emission control signals EC R, G, Bl to EC_R, G, Bm,
respectively, from the emission control signal generating
circuit 590, and a plurality of power supply lines 531-53x for
providing power supply voltages VDD1-VDDn, respec-
tively.

[0043] The pixel portion 500 further includes a plurality of
pixels P11'-Pmn' arranged in a matrix format, which are
connected to the plurality of gate lines 511-51m, the plurality
of data lines 521-52n, the plurality of emission control lines
591-59m, and the plurality of power supply lines 531-53x.
Each of the pixels P11'-Pmn' is connected to a corresponding
one of the plurality of gate lines 511-51m, a corresponding
one of the plurality of data lines 521-52n, a corresponding
one of the plurality of emission control lines 591-59m, and
a corresponding one of the plurality of power supply lines
531-53n.

[0044] For example, the pixel P11' is connected to a first
gate line 511 for providing a first scan signal S1 among the
plurality of gate lines 511-51m, a first data line 521 for
providing a first data signal D1 among the plurality of data
lines 521-32n, a first emission control line 591 for providing
a first emission control signal EC_R, G, Bl among the
plurality of emission control lines 591-59m, and a first
power supply line 531 among the plurality of power supply
lines 531-33x.

[0045] FIG. 4 shows a pixel circuit for one pixel in a
sequential driving OLED display in accordance with a first
exemplary embodiment of the present invention, which
corresponds to a case for the one pixel P11' among the
plurality of pixels.

[0046] Referring to FIG. 4, the pixel P11' includes a gate
line 511, a data line 521, three emission control lines 5917,
591g, 591b, a power supply line 531, and R, G, B EL
elements EL1 R, EL1 G, EL1 B for emitting R, G, B
colors, respectively, as display elements.
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[0047] In addition, the pixel P11' includes an active ele-
ment for driving the R, G, B EL elements EL1_R, EL.1_G,
EL1 Bin a time-sharing and sequential manner. The active
element has a driving device 540 for supplying the R, G, B
EL elements EL1_R, EL1_G, EL1_B with a driving current
corresponding to the R, G, B data signal D1 (DR1, DGI,
DB1) each time the scan signal S1 is applied thereto, and a
sequential control device 550 for sequentially providing the
R,G,BELelements EL1 R, EL1 G, EL1 B with a driving
current corresponding to the R, G, B data signals (DRI,
DG1, DBI) from the driving device 540 based on the
emission control signals EC_R1, EC_G1, EC_BI.

[0048] The driving device 540 includes a switching tran-
sistor M51, a driving transistor M52, and a capacitor C51
connected between a gate and a source of the driving
transistor M52. The scan signal S1 is applied to the gate of
the switching transistor M51 from the gate line 511, and R,
G, B data signals DR1, DG1, DB1 are sequentially applied
to the source of the switching transistor M51 from the data
line 521. In addition, the gate of the driving transistor M52
is connected to the drain of the switching transistor M51.
Further, a power supply voltage VDD1 is applied to the
source of the driving transistor M52 from the power supply
line 531, and the drain of the driving transistor M52 is
connected to the sequential control device 550.

[0049] The sequential control device 550 is connected
between the drain of the driving transistor M52 of the
driving device 540 and anodes of the R, G, B EL elements
EL._R,EL1_G,EL1_B as display elements, and sequentially
controls the driving of the R, G, B EL elements EL1 R,
ELl1 G, EL1_B based on the emission control signals
EC_R1, EC_G1, EC_BI.

[0050] The sequential control device 550 has a first P-type
thin film transistor M35 _R for providing the R EL element
(EL1_R) with the driving current corresponding to the R
data signal from the driving transistor M52 in response to the
first emission control signal EC_R1 applied to its gate,
which is connected between the driving device 540 and the
R EL element ELL1_R.

[0051] The sequential control device 550 also includes a
second P-type thin film transistor M55 _G for providing the
G EL element EL1_G with the driving current correspond-
ing to the G data signal from the driving transistor M52 in
response to the second emission control signal EC_G1
applied to its gate, which is connected between the driving
means 540 and the G EL element EL1_G.

[0052] Further, the sequential control device 550 includes
a third P-type thin film transistor M55-B for providing the B
EL element EL1_B with the driving current corresponding
to the B data signal from the driving transistor M52 in
response to the third emission control signal EC_B1 applied
to its gate, which is connected between the driving device
540 and the B EL element EL1 B.

[0053] The pixel circuit having the above-mentioned con-
figuration allows R, G, B EL elements EL1 R, EL1 G,
EL1_B to share the one driving device 540, so that these R,
G, B EL clements EL1 R, EL1_G, EL1_B are sequentially
driven in order to have the pixel P11' display a desired color
by driving three. R, G, B EL elements EL1_R, EL1_G,
EL1 B during one frame. In other words, one frame is
divided into three sub frames, and R, G, B emission control
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signals corresponding to the sub frames are applied to the
sequential control device 550 so as 1o perform sequential
emission of the R, G, B EL elements EL1 R, EL1 G,
EL1 B. As a result, the R, G, B EL elements EL1 R,
EL1_G, EL1_B are driven in a time-sharing and sequential
manner during one frame to thereby allow the pixel P11' to
implement the desired color.

[0054] Referring to FIG. 5, the emission control signal
generating circuit 590 includes a shift register 59-11 for
generating the emission control signals is EC_G1-EC_Gm
for controlling the emission of the G EL elements. The
emission control signal generating circuit 590 also includes
a first NAND gate 59-13 that uses the output control signal
OC and the output signal of the shift register 59-11 (outl-
outm) as two inputs to generate the emission control signals
EC_R1-EC_Rm for controlling the emission of the R EL
elements. Further, the emission control signal generating
circuit 590 includes an inverter 59-12 for inverting the
output control signal OC, and a second NAND gate 59-14
that uses the output signal of the shift register 59-11 (outl-
outm) and the output of the inverter 59-12 as two inputs to
generate the emission control signals EC_B1-EC_Bm for
controlling the emission of the B EL elements.

[0055] Waveform having the same duty ratio as the G
emission control signals EC_G1-EC_Gm as shown in FIG.
6 for controlling the G EL elements is supplied to the shift
register 59-11 as an input signal, and the shift register 59-11
delays the input signal for a predetermined time to generate
the G emission control signals EC_G1-EC_Gm.

[0056] Hereinafter, a method for driving the OLED dis-
play having the above-mentioned configuration in accor-
dance with the present invention will be described with
reference to FIG. 6.

[0057] In exemplary embodiments of the present inven-
tion, one frame is divided into four subframes, and a scan
signal is applied to the respective gate lines from the gate
line driving circuit 510 during each subframe, so that 4m
scan signals are applied thereto during one frame. When the
scan signal S1 is applied to the first gate line 511 during the
first subframe 1SF, the switching transistor M31 is turned on
to allow the R data signal DR1 to be applied from the data
line 521 to the driving transistor M52.

[0058] In this case, the R emission control signal EC_R1
is generated by the NAND gate 59-13 using the output
control signal OC and the G emission control signal EC_G1
as two inputs in the emission control signal generating
circuit 590. As a result, when the emission control signal
EC_R1 is applied to the sequential control device 550 to
control the R EL element EL R of each of the pixels
P11'-P1#' connected to the first gate line 511 through the
emission control line 591y the thin film transistor M35 _R is
turned on to allow the driving current corresponding to the
R data signals DR1-DRn to flow, respectively, through the R
EL elements of the pixels to be driven.

[0059] When the second scan signal S1 is applied to the
first gate line 511 during the second subframe 2SF of the first
frame 1F, the G data signals DG1-DGn are applied to the
driving transistors M52 of the pixels P11'-P1#' through the
data line 521-52n, respectively. In this case, the G emission
control signal EC_G1 generated by the shift register 59-11
in the emission control signal generating circuit 590 is
provided through the emission control line 591g.
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[0060] As a result, when the emission control signal
EC_G1 is applied to the sequential control device 550 to
control the G EL element EL. G of each of the pixels
P11'-P1#x' connected to the first gate line 511, the thin film
transistors M55_G in the pixels are turned on to allow the
driving current corresponding to the G data signals DG1-
DGn to flow, respectively, through the G EL elements to be
driven.

[0061] When the third scan signal S1 is applied to the first
gate line 511 during the third subframe 3SF of the first frame
1F, the B data signals DB1-DBn are applied to the driving
transistors M52 of the pixels P11'-P1#' through the data line
521-52n, respectively. In this case, the B emission control
signal EC_B1 is generated in the emission control signal
generating circuit 590 by the NAND gate 59-14 using its two
inputs of the output control signal OC and the output signal
outl of the shift register 59-11 to the emission control line
591b.

[0062] As a result, when the emission control signal
EC_B1 is applied to the sequential control device 350 to
control the B EL element EL._B in each of the pixels
P11'-Pin' connected to the first gate line 511, the thin film
transistors M55_B of the pixels are turned on to allow the
driving current corresponding to the B data signals DB1-
DBn to flow, respectively, through the B EL elements to be
driven.

[0063] During the fourth subframe 4SF of the first frame,
in response to the emission control signals EC_R1 and
EC_B1 generated by the emission control signal generating
circuit 590, the R and B EL elements are turned off, and a
driving current corresponding to black data flows through
the G EL element to thereby display a black color during the
fourth subframe.

[0064] When the above-mentioned operation is repeated
per each subframe of one frame to apply the scan signal to
the m'™ gate line 51m, the R, G, B data signals (DR1-DRn),
(DG1-DGn), (DB1-DBn) are sequentially applied to the data
lines 521-52n, and the emission control signals (EC_Rm,
EC_Gm, EC_Bm) are sequentially generated by the emis-
sion control signal generating circuit 590 to the sequential
control device 550, which sequentially controls the R, G, B
EL elements of the pixel Pm1'-Pmn' connected to the m™
gate line 51m through the emission control lines 59mr,
39mg, 59mb. As a result, the thin film transistors M55_R,
MS55_G, M55_B are sequentially turned on to thereby allow
driving currents corresponding to the R, G, B data signals
DR1-DRn, DG1-DGn, DB1-DBn to sequentially flow
through the R, G, B EL elements to be driven.

[0065] Therefore, one frame is divided into four sub-
frames, and the R, G, B EL elements are sequentially
controlled by the emission control signals generated from
the emission control signal generating circuit 590 during the
first to third subframes, and are controlled to have a black
color in the fourth subframe in the described embodiment of
the present invention.

[0066] As such, whenever the scan signals S1-Sm are
applied per each subframe of the one frame, the data signals
DR1-DRn, DG1-DGn, DB1-DBn are sequentially applied to
the data lines, respectively, so that the R, G, B EL elements
EL R,EL G, EL_B of the pixel P11'-Pmn’ are sequentially
driven in a time-sharing manner. In this case, the R, G, B EL
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elements are sequentially driven, however, such sequential
driving takes place within a very short time period, so that
people may perceive these R, G, B EL elements as being
simultaneously driven to allow the image therefrom to be
naturally displayed.

[0067] The pixel circuit of the present invention allows R,
G, B EL elements EL1 R, EL1_G, EL1_B of the pixel P11
to share one driving device 540, which leads to simplify the
circuit configuration. In addition, three emission control
signals for R, G, B are generated from one shift register to
thereby reduce the circuit area.

[0068] The output control signal OC is supplied from an
external source to the emission control signal generating
circuit 590, and controls the R, G, B emission control signals
1o be output from the emission control signal generating
circuit.

[0069] In accordance with a method for driving the OLED
display of the present invention, as shown in FIG. 6, one
frame is divided into four subframes, and R, G, B EL
elements are sequentially driven by the R, G, B emission
control signals generated from the emission control signal
generating circuit 590 per each of the three subframes, and
the R and B EL elements are put in a non-emission state and
the G EL element to be in a black color state by the R, G,
B emission control signals generated from the emission
control signal generating circuit during the rest subframe.

[0070] In accordance with another method for driving the
OLED display of the present invention, as shown in FIG. 7,
one frame is divided into four subframes, and R, G, B EL
elements are sequentially driven by the R, G, B emission
control signals generated from the emission control signal
generating circuit 590 per each of the three subframes, and
the emission control signal generating circuit 590 drives
again one of the R, G, B EL elements, for example, the G EL
element during the rest subframe. As such, one EL element,
for example, the G EL element having a relatively high
driving current among the R, G, B EL elements is driven by
half of the driving current in the second subframe and by
half in the fourth subframe, so that it is driven twice, which
reduces the current amount flowing through the G EL
element during one subframe to thereby reduce the power
consumption and lengthen the lifetime thereof.

[0071] FIG. 8 shows a pixel circuit of a sequential driving
OLED display in accordance with a second exemplary
embodiment of the present invention, which corresponds to
a case for one pixel P11" among the plurality of pixels. The
pixel P11" of FIG. 8, for example, may be used in the OLED
display that has substantially the same configuration as the
OLED display 50 of FIGS. 2 and 3 in a pixel portion which
is substantially the same as the pixel portion 500.

[0072] Referring to FIG. 8, the configuration of the pixel
circuit in accordance with the second exemplary embodi-
ment of the present invention is almost the same as the pixel
circuit of the first embodiment. A difference therebetween is
as follows. A sequential control device 550 includes a first
N-type thin film transistor M55_R' connected between a
driving device 540 and the R EL clement EL1 R and
provides a driving current corresponding to the R data signal
from the driving transistor M52 to the R EL element EL1_R
in response to the first emission conirol signal EC_R1'
applied to its gate. In addition, a second P-type thin film
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transistor M35_G' connected between the driving device
540 and the G EL element ELL1_G provides a driving current
corresponding to the G data signal from the driving transis-
tor M52 to the G EL element EL1_G in response to the
second emission control signal EC_G1' applied to its gate.
Further, a third N-type thin film transistor M55_B' con-
nected between the driving device 540 and the B EL element
EL1_B provides a driving current corresponding to the B
data signal from the driving transistor M52 to the B EL
element EL1_B in response to the third emission control
signal EC_B1" applied to its gate.

[0073] FIG. 9 shows an emission control signal generat-
ing circuit 590' of an OLED display in accordance with a
second exemplary embodiment of the present invention. The
emission control signal generating circuit 590' of FIG. 9, for
example, may be used in an OLED display which is sub-
stantially the same as the OLED display 50 of FIGS. 2 and
3

[0074] Referring to FIG. 9, the emission control signal
generating circuit in accordance with the second exemplary
embodiment includes a shift register 59-21 that generates
emission control signals EC_G1'-EC_Gm' for controlling
the emission of the G EL elements, and an inverting gate
59-22 for inverting the output control signal OC.

[0075] In addition, the emission control signal generating
circuit 590" further includes a first transfer gate 59-24 for
transferring the output signals outl-outm (ie., EC_G1'-
EC_Gm') of the shift register $9-21 in response to the output
signal of the inverting gate 59-22 and the external control
signal as the R emission control signals EC_R1-EC_Rm,
and a second transfer gate 59-23 for grounding the R
emission control signals EC_R1-EC_Rm' in response to the
output signal of the inverting gate 59-22 and the output
control signal OC.

[0076] The emission control signal generating circuit 590’
further includes a third transfer gate 59-26 for transferring
the output signals outl-outm (i.e., EC_G1'-EC_Gm') of the
shift register 59-21 in response to the output signal of the
inverting gate 59-22 and the output control signal OC as the
B emission control signals EC_B1'-EC_Bm', and a fourth
transfer gate 59-27 for grounding the B emission control
signals EC_B1-EC_Bm in response to the output signal of
the inverting gate 59-22 and the output control signal OC.

[0077] Waveform having the same duty ratio as the G
emission control signals EC_G1'-EC_Gm' as shown in FIG.
9 for controlling the G EL elements is supplied to the shift
register 59-21 as an input signal, and the shift register 59-21
delays the input signal for a predetermined time to generate
the G emission control signals EC_GI1'-EC_Gm'. The
ground voltage Vss may be separately provided, or it may be
the ground voltage used for the shift register 59-21 or the
inverting gate 59-22

[0078] The emission control circuit of the OLED display
in accordance with the second exemplary embodiment of the
present invention places the emission control signal of the
corresponding EL element in a ground level when the
corresponding EL element is in a non-emission state, how-
ever, it may place the emission control signal of the EL
element of the non-emission state in a level of power supply
voltage (VDD) when all of the transistors in the sequential
control device are P-type thin film transistors as shown in the
pixel circuit of FIG. 4.
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[0079] Hereinafter, a method for driving the OLED dis-
play having the above-mentioned emission control signal
generating circuit in exemplary embodiments of the present
invention will be described with reference to FIG. 10.

[0080] One frame is divided into four subframes in exem-
plary embodiments of the present invention, and scan sig-
nals are applied from the gate line driving circuit 510 to the
gate lines during each subframe, so that 4m scan signals are
applied thereto during one frame. When the scan signal S1
is applied to the first gate line 511 during the first subframe,
the switching transistor M51 is turned on to allow the R data
signal DR1 to be supplied from the data line 521 to the
driving transistor M52.

[0081] In this case, the R emission control signal EC_RT'
is generated by the emission control signal generating circuit
590" through the transfer gate 59-24 having the output
control signal OC and the output control signal OC inverted
from the inverting gate 59-22 as its control signals. As a
result, when the emission control signal EC_R1' is applied
to the sequential control device 350' to control the R EL
element EL_R in each of the pixels P11'-P1s' connected to
the first gate line 511 through the emission control line 5917,
the thin film transistor M55 _R' is turned on to allow the
driving current corresponding to the R data signals DR1-
DRa to flow, respectively, through the R EL elements to be
driven. In this case, since the ground voltage Vss is applied
through the transfer gate 59-27 as the B emission control
signals EC_B1-EC_Bm, the B EL elements are not driven.

[0082] When the second scan signal S1 is applied to the
first gate line 511 during the second subframe 2SF of the first
frame 1F, the G data signals DG1-DGn are applied to the
driving transistors M52 of the pixels P11'-P1#' through the
data lines 521-52n, respectively. In this case, the emission
control signal generating circuit 590' generates the G emis-
sion control signal EC_G1' from the shift register 59-21,
which is provided through the emission control line 591g.

[0083] As such, when the emission control signal EC_GI'
is applied to the sequential control device 550" to control the
G EL elements EL._G of the pixels P11'-Pin' connected to the
first gate line 511, the thin film transistors M55_G' of the
pixels P11'-P1x' are turned on to allow the driving current
corresponding to the G data signals DG1-DGn to flow,
respectively, through the G EL elements to be driven.

[0084] When the third scan signal S1 is applied to the first
gate line 511 during the third subframe 3SF of the first frame
1F, the B data signals DB1-DBn are applied to the driving
transistors M52 through the data lines 521-52#, respectively.
In this case, the emission control signal generating circuit
590" generates the B emission control signal EC_B1' to the
emission control line 5915 through the transfer gate 59-26 in
response to the output control signal OC and the output
control signal OC inverted by the inverter 59-22. Since the
ground voltage Vss is supplied to the transfer gate 59-23 as
the R emission control signals EC_R1-EC_Rm/, the R EL
element is not driven.

[0085] As such, when the emission control signal EC_BI'
is applied to the sequential control device 550 to control the
B EL clements EL_B of the pixels P11'-P1x' connected to
the first gate line 511, the thin film transistors M55_B' in the
pixels are turned on to allow the driving current correspond-
ing to the B data signals DB1-DBn to flow, respectively,
through the B EL elements to be driven.
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[0086] During the fourth subframe 4SF of the first frame,
the emission control signals generated from the sequential
control device 550' turn off the R and B EL elements, and
have the driving current corresponding to black data to flow
through the G EL element, which leads to have the black
color displayed in the fourth subframe.

[0087] When the above-mentioned operation is repeated
per each subframe of one frame to apply the scan signal to
the m'™ gate line 51m, the R, G, B data signals (DR1-DRn),
(DG1-DGn), (DB1-DBn) are sequentially applied to the data
lines 521-52#, and the emission control signals (EC_Rm,
EC_Gm', EC_Bm') are sequentially generated by the emis-
sion control signal generating circuit 590' to the sequential
control device 550', which sequentially controls the R, G, B
EL elements of the pixels Pm1'-Pmn’ connected to the m™
gate line 51m through the emission control lines 59mr,
39mg, 39mb. As a result, the thin film transistors M35 R/,
MS55_G', M55_B' are sequentially turned on to thereby allow
driving currents corresponding to the R, G, B data signals
DR1-DRn, DG1-DGn, DB1-DBn to sequentially flow,
respectively, through the R, G, B EL elements to be driven.

[0088] As such, whenever the scan signals S1-Sm are
applied during each subframe of one frame, the data signals
DR1-DRn, DG1-DGn, DB1-DBn are sequentially applied to
the data lines, respectively, so that the R, G, B EL elements
EL R,EL G, EL_B of the pixel P11'-Pmn’ are sequentially
driven in a time-sharing manner.

[0089] The output control signal OC is supplied from an
external source to the emission control signal generating
circuit, and controls the R, G, B emission control signals to
be output from the emission control signal generating cir-
cuit.

[0090] In accordance with a method for driving the OLED
display in accordance with the second exemplary embodi-
ment of the present invention, as shown in FIG. 10, one
frame is divided into four subframes, and the R, G, B EL
elements are sequentially driven by the R, G, B emission
control signals generated from the emission control signal
generating circuit 590" per each of three subframes, and are
driven by the R, G, B emission control signals to allow them
to be in black color state during the rest subframe.

[0091] In accordance with another method for driving the
OLED display of the second exemplary embodiment of the
present invention, as shown in FIG. 7, one frame is divided
into four subframes, and the R, G, B EL elements may be
sequentially driven by the R, G, B emission control signals
generated from the emission control signal generating circuit
590 per each of three subframes, and by the emission control
signal generating circuit 590, the G EL element of the R, G,
B EL elements may be driven again during the rest sub-
frame.

[0092] In accordance with the method for driving the
OLED display of the present invention, the R, G, B emission
control signals may be controlled to have a duty ratio of 50%
to thereby reduce flicker and may be readily adjusted to
thereby adjust white balance.

[0093] The emission control signal generating circuit of
the present invention is applied to the OLED display which
is sequentially driven per each subframe, however, it may be
applied to the OLED display for driving the R, G, B EL
elements using a plurality of emission control signals.
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[0094] Inthe OLED display in accordance with the above-
mentioned exemplary embodiments, the emission control
signal generating circuit is formed to combine one shift
register and a plurality of logic gates, which results in a
simplified circuit configuration and a reduced circuit area. In
addition, the duty ratio of the emission control signal may be
adjusted to reduce the flicker and to adjust the white balance.

[0095] Further, the R, G, B EL elements share thin film
transistors and a switching thin film transistor to be driven
in a time-sharing manner, which implements the fine pitch,
and the number of elements and interconnection lines may
be reduced to improve the aperture ratio and the yield. In
addition, RC delay and IR drop may be reduced.

[0096] While the present invention has been described
with reference to certain exemplary embodiments, it should
be understood that the disclosure has been made with the
purpose of illustrating the invention by way of examples and
is not intended to limit the scope of the invention. One
skilled in the art would recognize that the described embodi-
ments may be amended in various different ways without
departing from the spirit or scope of the present invention.
The scope of the present invention is indicated by the
appended claims, and all changes that come within the
meaning and range of equivalents thereof are intended to be
embraced therein.

What is claimed is:

1. An emission control signal generating circuit of a flat
panel display comprising a plurality of pixels, each said
pixel including a plurality of EL elements, and emission of
said elements being controlled by a plurality of emission
control signals, the circuit comprising:

a first signal generating device for generating one of the
plurality of emission control signals as an output signal;
and

a plurality of second signal generating devices for gen-
erating other ones of the plurality of emission control
signals using the output signal of the first signal gen-
erating device and an external control signal.

2. The circuit as claimed in ¢laim 1, wherein the first
signal generating device for generating said one of the
plurality of emission control signals includes a shift register.

3. The circuit as claimed in claim 1, wherein one of the
plurality of second signal generating devices includes a
NAND gate having the external control signal and the output
signal of the first signal generating device as two inputs, and
another one of the plurality of second signal generating
devices includes a NAND gate having an inverted signal of
the external control signal and the output signal of the first
signal generating device as two inputs.

4. The circuit as claimed in claim 1, wherein one of the
plurality of second signal generating devices includes:

a first transfer gate for providing the output signal of the
first signal generating device as one of said other ones
of the plurality of emission control signals using the
external control signal having a first level and an
inverted signal of the external control signal having a
second level; and

a second transfer gate for allowing said one of said other
ones of the plurality of emission control signals to have
the second level using the external control signal hav-
ing the second level and the inverted signal of the
external control signal having the first level.
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5. The circuit as claimed in claim 4, wherein another one
of the plurality of second signal generating devices includes:

a third transfer gate for providing the output signal of the
first signal generating device as another one of said
other ones of the plurality of emission control signals
using the external control signal having the second
level and the inverted signal of the external control
signal having the first level; and

a fourth transfer gate for allowing said another one of said
other ones of the plurality of emission control signals to
have the second level using the external control signal
having the first level and the inverted signal of the
external control signal having the second level.

6. The circuit as claimed in claim 4, wherein the first level

is a high logic level, and the second level is a low logic level.

7. The circuit as claimed in claim 5, wherein the first level
is a high logic level, and the second level is a low logic level.

8. The circuit as claimed in claim 1, wherein the external
control signal is an output control signal that controls the
output of the emission control signal generating circuit,
which is supplied from an external source.

9. The circuit as claimed in claim 1, wherein the plurality
of EL elements are sequentially driven per each of a plurality
of subframes that form one frame, and are in a black color
state during one of the plurality of subframes.

10. The circuit as claimed in claim 1, wherein the plurality
of EL elements are sequentially driven per each of sub-
frames that form one frame, and one of the plurality of EL
elements is driven again during one of the plurality of
subframes.

11. An emission control signal generating circuit of an
organic light emitting diode display comprising a plurality
of pixels, each said pixel including R, G, B EL elements,
emission of said elements being controlled by R, G, B
emission control signals, the circuit comprising:

a shift register for generating the G emission control
signal as an output signal;

a first NAND gate for generating the R emission control
signal using the output signal of the shift register and an
external control signal as two inputs;

an inverting gate for inverting the external control signal
to generate an inverted external control signal; and

a second NAND gate for generating the B emission
control signal using the inverted external control signal
and the output signal of the shift register as two inputs.

12. The circuit as claimed in claim 11, wherein the R, G,
B EL elements are sequentially driven per each of a plurality
of subframes that form one frame, and the R, G, B EL
elements are in a black color state or one of the R, G, B EL
elements is driven again during one of the plurality of
subframes.

13. An emission control signal generating circuit of an
organic light emitting diode display comprising a plurality
of pixels, each said pixel including R, G, B EL elements, and
emission of said elements being controlled by R, G, B
emission control signals, the circuit comprising:

an inverting gate for inverting an external control signal
to generate an inverted external control signal;

a shift register for generating the G emission control
signal as an output signal;

a first transfer gate for transferring the output signal of the
shift register as the R emission control signal using the
inverted external control signal and the external control
signal;
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a second transfer gate for grounding the R emission
control signal using the inverted external control signal
and the external control signal,

a third transfer gate for transferring the output signal of
the shift register as the B emission control signal using
the inverted external control signal and the external
control signal; and

a fourth transfer gate for grounding the B emission control
signal using the inverted external control signal and the
external control signal.

14. The circuit as claimed in claim 13, wherein the R, G,
B EL elements are sequentially driven per each of a plurality
of subframes that form one frame, and the plurality of EL
elements are in a black color state or one of the plurality of
EL elements is driven again during one of the plurality of
subframes.

15. An organic light emitting diode display, comprising:

a plurality of gate lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power
supply lines;

a pixel portion including a plurality of pixels, each said
pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said
emission control line and a corresponding said power
supply line;

a gate line driving circuit for supplying the plurality of
gate lines with a plurality of scan signals;

a data line driving circuit for sequentially supplying the
plurality of data lines with R, G, B data signals; and

an emission control signal generating circuit for supplying
the plurality of emission control lines with a plurality of
emission control signals,

wherein each said pixel includes R, G, B EL elements,
which sequentially emit light based on the emission
control signals per each of a plurality of subframes that
form one frame, and

wherein the emission control signal generating circuit
includes:

a first signal generating device for generating one of the
plurality of emission control signals as an output signal;
and

a plurality of second signal generating devices for gen-
erating other ones of the plurality of emission control
signals using the output signal of the first signal gen-
erating device and an external control signal.

16. The organic light emitting diode display as claimed in
claim 15, wherein the first signal generating device includes
a shift register.

17. The organic light emitting diode display as claimed in
claim 15, wherein one of the plurality of second signal
generating devices includes a NAND gate having the exter-
nal control signal and the output signal of the first signal
generating device as two inputs, and another one of the
plurality of second signal generating devices includes a
NAND gate having an inverted signal of the external control
signal and the output signal of the first signal generating
device as two inputs.
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18. The organic light emitting diode display as claimed in
claim 15, wherein one of the plurality of second signal
generating devices includes:

a first transfer gate for providing the output signal of the
first signal generating device as one of said other ones
of the plurality of emission control signals using the
external control signal having a first level and an
inverted signal of the external control signal having a
second level; and

a second transfer gate for allowing said one of said other
ones of the plurality of emission control signals to have
the second level using the external control signal hav-
ing the second level and the inverted signal of the
external control signal having the first level, and

wherein another one of the plurality of second signal
generating devices includes:

a third transfer gate for providing the output signal of the
first signal generating device as another one of said
other ones of the plurality of emission control signals
using the external control signal having the second
level and the inverted signal of the external control
signal having the first level; and

a fourth transfer gate for allowing said another one of said
other ones of the plurality of the emission control
signals to have the second level using the external
control signal having the first level and the inverted
signal of the external control signal having the second
level.

19. The organic light emitting diode display as claimed in
claim 18, wherein the first level is a high logic level, and the
second level is a low logic level, and the external control
signal is an output control signal that controls an output of
the emission control signal generating circuit, which is
supplied from an external source.

20. The organic light emitting diode display as claimed in
claim 15, wherein the R, G, B EL elements are sequentially
driven per each of a plurality of subframes that form one
frame, and the R, G, B EL elements are in a black color or
one of the R, G, B EL elements is driven again during one
of the plurality of subframes.

21. The organic light emitting diode display as claimed in
claim 18, wherein each said pixel further includes:

at least one switching transistor for switching a data
signal;

at least one driving transistor for providing the R, G, B EL
elements with a driving current corresponding to the
data signal;

a capacitor for storing the data signal; and

a sequential control device for controlling sequential

driving of the R, G, B EL elements.

22. The organic light emitting diode display as claimed in
claim 21, wherein the sequential control device includes
first, second and third P-type thin film transistors, each said
thin film transistor including a gate to which a corresponding
said emission control signal is applied, a source connected
to the driving device in common, and a drain connected to
a corresponding one of the R, G, B EL elements.

23. The organic light emitting diode display as claimed in
claim 21, wherein the sequential control device includes a
first N-type thin film transistor, a first P-type thin film
transistor and a second N-type thin film transistor, each said
thin film transistor including a gate to which a corresponding
said emission control signal is applied, a source connected
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to the driving device in common, and a drain connected to wherein the emission control signal generating circuit
a corresponding one of the R, G, B EL elements. includes:

24. An organic light emitting diode display, comprising:

a plurality of gate lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power
supply lines;

a pixel portion including a plurality of pixels, each said
pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said
emission control line and a corresponding said power
supply line;

a gate line driving circuit for supplying the plurality of
gate lines with a plurality of scan signals;

a data line driving circuit for sequentially supplying the
plurality of data lines with R, G, B data signals; and

an emission control signal generating circuit for supplying
the plurality of emission control lines with R, G, B
emission control signals,

wherein each said pixel includes R, G, B EL elements,
which sequentially emit light based on the R, G, B
emission control signals per each of a plurality of
subframes that form one frame, and

wherein the emission control signal generating circuit
includes:

a shift register for generating the G emission control
signal as an output signal;

a first NAND gate for generating the R emission control
signal using the output signal of the shift register and an
external control signal as two inputs;

an inverting gate for inverting the external control signal
to generate an inverted external control signal; and

a second NAND gate for generating the B emission
control signal using the inverted external control signal
and the output signal of the shift register as two inputs.

25. An organic light emitting diode display, comprising:

a plurality of gate lines, a plurality of data lines, a plurality
of emission control lines, and a plurality of power
supply lines;

a pixel portion including a plurality of pixels, each said
pixel being connected to a corresponding said gate line,
a corresponding said data line, a corresponding said
emission control line and a corresponding said power
supply line;

a gate line driving circuit for supplying the plurality of
gate lines with a plurality of scan signals;

a data line driving circuit for sequentially supplying the
plurality of data lines with R, G, B data signals; and

an emission control signal generating circuit for supplying
the plurality of emission control lines with R, G, B
emission control signals,

wherein each said pixel includes R, G, B EL elements,
which sequentially emit light based on the R, G, B
emission control signals per each of a plurality of
subframes that form one frame, and

an inverting gate for inverting an external control signal
to generate an inverted external control signal;

a shift register for generating the G emission control
signal as an output signal;

a first transfer gate for transferring the output signal of the
shift register as the R emission control signal using the
inverted external control signal and the external control
signal,

a second transfer gate for grounding the R emission
control signal using the inverted external control signal
and the external control signal,

a third transfer gate for transferring the output signal of
the shift register as the B emission control signal using
the inverted external control signal and the external
control signal; and

a fourth transfer gate for grounding the B emission control
signal using the inverted external control signal and the
external control signal.

26. A method for driving an organic light emitting diode
display comprising a plurality of pixels, each said pixel
including R, G, B EL elements, emission of said elements
being controlled by R, G, B emission control signals, the
method comprising:

generating the G emission control signal during a first
subframe among a plurality of subframes that form one
frame to emit the G EL element;

generating the R emission control signal using the G
emission control signal during a second said subframe
to emit the R EL element;

generating the B emission control signal using the G
emission control signal during a third said subframe to
emit the B EL element; and

maintaining the EL elements to be a black color during a

rest subframe among the plurality of subframes.

27. A method for driving an organic light emitting diode
display comprising a plurality of pixels, each said pixel
including R, G, B EL elements, emission of said elements
being controlled by R, G, B emission control signals, the
method comprising:

generating the G emission control signal during a first
subframe among a plurality of subframes that form one
frame to emit the G EL ¢lement;

generating the R emission control signal using the G
emission control signal during a second said subframe
to emit the R EL ¢lement;

generating the B emission control signal using the G
emission control signal during a third said subframe to
emit the B EL ¢lement; and

emitting one of the R, G, B EL elements during a rest
subframe among the plurality of subframes.
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