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PIXEL CIRCUIT AND ORGANIC LIGHT
EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of and priority to
Korean Patent Application No. 10-2004-103817, filed on
Dec. 9, 2004, in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a pixel circuit and an
organic light emitting display, and in particular, a pixel circuit
connected to a plurality of organic light emitting diodes
(OLEDs) that emit light so that it is possible to improve the
aperture ratio of the light emitting display using such a pixel
circuit.

2. Discussion of Related Art

Recently, flat panel displays have been developed, that are
of reduced weight and volume as compared with displays
using cathode ray tubes (CRT). Highlighted are organic light
emitting displays having improved luminous efficiency,
brightness, and view angle and high response speed.

An OLED has a structure in which an emission layer that
may be a light emitting thin film is positioned between a
cathode electrode and an anode electrode. Electrons and cor-
responding holes are injected into the emission layer so that
they are recombined to generate exciters whose energy is
reduced. As a result, light is emitted.

Inthe OLED, the emission layer is formed of either organic
or inorganic material. Types of OLEDs are divided into an
inorganic OLEDs and an organic OLEDs according to the
emission layer material.

Referring to FIG. 1, four adjacent pixels are shown each
that include an OLED and a pixel circuit. The pixel circuit
includes a first transistor M1, a second transistor M2, a third
transistor M3, and a capacitor Cst. The first, second, and third
transistors M1, M2, and M3 each includes a gate, a source,
and a drain. The capacitor Cst includes a first electrode and a
second electrode.

Since the pixels have the same structure, the pixel shown in
the upper left of FIG. 1 will be described. The source of the
first transistor M1 is connected to a power source supply line
Vdd, the drain is connected to the source of the third transistor
M3, and the gate is connected to a first node A. The first node
A is connected to the drain of the second transistor M2. The
first transistor M1 supplies current corresponding to a data
signal to the OLEDs.

The source of the second transistor M2 is connected 1o a
data line D1, the drain is connected to the first node A, and the
gate is connected to a first scan line S1. The second transistor
M2 transmits the data signal to the first node A in accordance
with the scan signal applied to the second transistor’s gate.

The source of the third transistor M3 is connected to the
drain of the first transistor M1, the drain is connected to the
anode electrode of the OLED, and the gate is connected to an
emission control line E1 to respond to an emission control
signal. Therefore, the third transistor M3 controls the flow of
current that flows from the first transistor M1 to the OLED in
accordance with the emission control signal to control emis-
sion of the OLED.

The first electrode of the capacitor Cst is connected to the
power source supply line Vdd while the second electrode is
connected to the first node A. The capacitor Cst charges in
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accordance with the data signal and applies the data signal to
the gate of the first transistor M1 for one frame for operation
of the first transistor M1 over the frame.

However, according to the pixel used for a typical organic
light emitting display, since an OLED is connected to each
pixel circuit, a plurality of pixel circuits are necessary in order
to emit light from a plurality of OLED:s.

Also, since one emission control line is connected to each
pixel row, the aperture ratio of the organic light emitting
display deteriorates.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides a pixel circuit,
in which a plurality of OLEDs are connected to one pixel
circuit. Thus it is possible to reduce the number of pixel
circuits of an organic light emitting display and thereby
improve its aperture ratio. Moreover, the emission times of
the plurality of OLEDs are controlled so that it is possible to
minimize color breakup in an organic light emitting display
using such an arrangement.

According to a first aspect of the present invention, there is
provided an organic light emitting display having a first pixel,
a second pixel, and a third pixel. Each pixel includes: a first,
second and third OLED for emitting red, green, and blue
light, respectively; a driving circuit commonly connected to
the OLED:s for driving; and a switching circuit connected to
the OLEDs and the driving circuit to sequentially control the
driving of the first, second, and third OLEDs. The first, sec-
ond, and third pixels are arranged to receive a data signal
through a common data line, and an emission order of red,
green, and blue light components of each pixel are different
from one another. Further, the driving circuit includes: a first
transistor for receiving a first power source corresponding to
a first voltage applied to its gate to selectively supply driving
current to the OLEDs; a second transistor for selectively
transmitting the data signal to a first electrode of the first
transistor according to a first scan signal; a third transistor for
selectively permitting a flow of electric current to the first
transistor so that the first transistor serves as a diode accord-
ing to the first scan signal; a capacitor for storing the voltage
applied to the gate of the first transistor while a data voltage is
applied to the first electrode of the first transistor and for
maintaining the stored voltage in the gate of the first transistor
in a period when the OLEDs emit light; a fourth transistor for
selectively transmitting an initializing signal to the capacitor
according to a second scan signal; a fifth transistor for selec-
tively transmitting the first power source to the first transistor
according to a first emission control signal; a sixth transistor
for selectively transmitting the first power source to the first
transistor according to a second emission control signal; and
aseventh transistor for selectively transmitting the first power
source to the first transistor according to a third emission
control signal.

According to a second aspect of the present invention, there
is provided an Is organic light emitting display having a first
pixel, a second pixel, and a third pixel. Each pixel includes a
first, second and third OLED for emitting red, green, and blue
light, respectively; a driving circuit commonly connected to
the OLED:s for driving; and a sequential control circuit con-
nected to the OLEDs and the driving circuit to sequentially
control the driving of the first, second, and third OLEDs. The
first, second, and third pixels are arranged to receive a data
signal through a common data line, and an emission order of
red, green, and blue light components of each pixel are dif-
ferent from one another. Moreover, the driving circuit
includes: a first transistor including a first electrode, a second
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electrode, and third electrode connected to a first node, a
second node, and a third node, respectively; a second transis-
tor including a first electrode, a second electrode, and third
electrode connected to a data line, the second node, and a first
scan line, respectively; a third transistor including a first
electrode, a second electrode, and a third electrode are con-
nected to the first node, the third node, and the first scan line,
respectively; a fourth transistor including a first electrode, a
second electrode, and a third electrode connected to the third
node, an initializing signal line, and a second scan line,
respectively; a capacitor including a first electrode and a
second electrodes connected to a first power source and the
third node, respectively; a fifth transistor including a first
electrode, a second electrode, and a third electrode connected
to the first node, the first power source, and a first emission
control line, respectively; a sixth transistor including a first
electrode, a second electrode, and a third electrode connected
to the second node, the first power source and a second emis-
sion control line, respectively; and a seventh transistor includ-
ing a first electrode, a second electrode, and a third electrode
connected to the second node, the first power source, and a
third emission control line, respectively.

Accordingtoa third aspect of the present invention, there is
provided an organic light emitting display having a first pixel,
a second pixel, and a third pixel. Each pixel includes a first,
second and third OLED for emitting red, green, and blue
light, respectively; a driving circuit commonly connected to
the OLED:s for driving; and a sequential control circuit con-
nected to the OLEDs and the driving circuit to sequentially
control the driving of the first, second, and third OLEDs. The
first, second, and third pixels are arranged to receive a data
signal through a common data line, and an emission order of
red, green, and blue light components of each pixel are dif-
ferent from one another. In addition, the driving circuit com-
prises: a first transistor including a first electrode, a second
electrode, and third electrode connected to a first node, a
second node, and a third node, respectively; a second transis-
tor including a first electrode, second electrode, and third
electrode connected to a data line, the first node, and a first
scan line, respectively; a third transistor including a first
electrode, second electrode, and third electrode connected to
the second node, the third node, and the first scan line, respec-
tively; a fourth transistor including a first electrode, second
electrode, and third electrode connected to the third node, an
initializing signal line, and a second scan line respectively; a
capacitor including a first electrode and a second electrode
connected to the first power source and the third node, respec-
tively; a fifth transistor including a first electrode, second
electrode, and third electrode connected to the second node,
the first power source, and a first emission control line,
respectively; a sixth transistor including a first electrode,
second electrode, and third electrode connected to the second
node, the first power source, and a third electrode connected
a second emission control line, respectively; and a seventh
transistor including a first electrode, second electrode, and
third electrode connected to the second node, the first power
source, and a third emission control line, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and advantages of the invention will become
apparent and more readily appreciated from the following
description of the preferred embodiments, taken in view of
the accompanying drawings.

FIG. 1 is a circuit diagram illustrating a section of a con-
ventional organic light emitting display.
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FIG. 2 illustrates the structure of an organic light emitting
display according to an embodiment of the present invention.

FIG. 3isacircuit diagram illustrating a first embodiment of
the image display unit used for the organic light emitting
display of FIG. 2.

FIG. 4 illustrates waveforms of signals transmitted to the
image display unit of FI1G. 3.

FIG. 5A, FIG. 5B, and FIG. 5C illustrate how the organic
light emitting display of FIG. 3 emits light in accordance with
the signals of FIG. 4 in one frame.

FIG. 6A, FIG. 6B, and FIG. 6C illustrate how the organic
light emitting display of FIG. 3 emits light in one frame.

FIG. 7 is a circuit diagram illustrating a section of another
embodiment of the image display unit used for the organic
light emitting display of FIG. 2.

FIG. 8 illustrates waveforms of signals transmitted to the
organic light emitting display of FIG. 7.

FIGS. 9A, F1G. 9B, and F1G. 9C illustrate that an organic
light emitting display emits light in accordance with the sig-
nals of FIG. 8 in one frame.

FIG. 10 is a circuit diagram illustrating a pixel for which
the driving circuit of FIG. 8 according to an embodiment is
used.

FIG. 11 is a circuit diagram illustrating a pixel for which
the driving circuit of FIG. 8 according to another embodiment
is used.

FIG. 12 illustrates waveforms that illustrate the operations
of the pixels of FIG. 10 and FIG. 11.

FIG. 13 illustrates waveforms that illustrate the operations
of the pixels of FIG. 10 and FIG. 11 when the pixels are
formed of NMOS transistors.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, preferred embodiments of the present inven-
tion will be described with reference to the accompanying
drawings.

Looking at FIG. 2, an organic light emitting display may
include an image display unit 100, a data driver 200, and a
scan driver 300.

The image display unit 100 can include a plurality of pixels
110 and 120 comprising a plurality of OLEDs, a plurality of
scan lines S0, S1, S2 . . . Sn-1, and Sn arranged along a row
direction, a plurality of first emission control lines E11,
E12...E1n-1, and Elx, second emission control lines E21,
E22...E2#n-1, and E2#, and third emission control lines E31,
E32...E3r-1,and E3n also arranged along the row direction,
a plurality of data lines D1, D2 . . . Dm-1, and Dm arranged
along a column direction, and a plurality of pixel power
source lines Vdd (not shown), which receive power sources
from the outside to supply the pixel power sources.

The pixels 110 and 120 receive a scan signal from the
adjacent scan lines S0 to Sn and generate driving currents
corresponding to data signals provided by data lines D1 to
Dm. The driving currents are transmitted to the OLEDs by
emission control signals transmitted through the first emis-
sion control lines E11 to Elr to the third emission control
lines E31 to E3#x so that images are displayed.

In particular, adjacent first and second pixels 110 and 120
connected to one scan line S1 are connected to one pixel
power source line Vdd to receive a pixel power source.

The data driver 200 is connected to the data lines D1 to Dm
to transmit the data signals to the image display unit 100. One
data line sequentially transmits red, green, and blue data.

The scan driver 300 is connected to the scan lines S0 to Sn
and the first, second, and third emission control lines to
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sequentially transmit the scan signals and the emission con-
trol signals to the image display unit 100.

As shown in FIG. 3, the first and second pixels 110 and 120
are connected to one data line D,,. The first and second pixels
110 and 120 may each include driving circuits 111 and 121,
switching circuits 112 and 122, and first to third OLEDs
(OLED1 to OLED3).

The driving circuits 111 and 121 may include a first tran-
sistor M1, a second transistor M2, and a capacitor Cst. The
switching circuits 112 and 122 may include a first switching
device MR, a second switching device MG, a third switching
device MB, and first to third OLEDs (OLED1 to OLED3).
OLED1,OLED2, and OLED3 emit red, green, and blue light
components, respectively.

In the first pixel 110, the source of the first transistor M1 is
connected to the pixel power source line Vdd, the drain is
connected to a second node B, and the gate is connected to a
first node A so that the current that flows through the second
node B is determined by the voltage of the first node A.

The source of the second transistor M2 is connected to the
data line Dm, the drain is connected to the first node A, and the
gate of the second transistor M2 is connected to the scan line
Sn.

The first electrode of the capacitor is connected to the pixel
power source line and the second electrode of the capacitor is
connected to the first node A so that the capacitor stores the
voltage corresponding to difference between the pixel power
source and the voltage of the first node A.

The source of the first switching device MR is connected to
the second node B, the drain is connected to the OLED1, and
the gate is connected to the first emission control line E11 so
that the first switching device MR selectively transmits the
current that flows through the second node B to OLEDI.

The source of the second switching device MG is con-
nected to the second node B, the drain is connected to
OLED?2, and the gate is connected to the second emission
control line E21 so that the second switching device MG
selectively transmits the current that flows through the second
node B to OLED2.

The source of the third switching device MB is connected
to the second node B, the drain is connected to OLED3, and
the gate is connected to the third emission control line E31 so
that the third switching device MB selectively transmits the
current that flows through the second node B to OLED3.

The second pixel 120, is arranged similar to the first pixel
110, but the switching devices MR, MG, and MB are respec-
tively connected to emission control lines E12, E22, and E32.

Referring to FIG. 4, in operation, an image display unit
receives first and second scan signals s1 and s2, data signals,
first, second and third emission control signals e11, ¢21, and
e31, which are followed by first, second, and third emission
control signals e12, €22, and e32. The scan signals and the
emission control signals repeat, first, second and third periods
T1, T2 and T3.

First, in the first period T1, a red data signal is transmitted
through a data line. At this time, when the red data signal is
transmitted to the first node A through the first transistor M1
of the first pixel 110 by the first scan signal s1, the capacitor
Cst stores the voltage corresponding to difference between
the pixel power source and the data signal and the voltage
corresponding to EQUATION 1 is transmitted between the
gate electrode and the source electrode of the first transistor
M.

Vsg=Vdd-Vdata [EQUATION 1]
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6

Vsg, Vdd, and Vdata represent the voltage between the gate
electrode and the source electrode of the first transistor M1,
the voltage of the pixel power source, and the voltage of the
data signal, respectively.

Therefore, the current corresponding to EQUATION 2
flows through the second node B.

[EQUATION 2]

I=S(Vgs—|Vih)* =

L2 ™

((Vdd - Vdata) — |ViH|* = g (Vdd - Vdata— |ViH))*

SR

Vgs, Vdd, Vdata, Vth, and { represent the voltage between
the gate electrode and the source electrode of the first tran-
sistor M1, the voltage of the pixel power source, the voltage of
the data signal, the threshold voltage of the first transistor, and
the gain factor of the first transistor M1, respectively.

The current corresponding to the EQUATION 2 is trans-
mitted to OLED1 of first pixel 110 by the first emission
control signal el11 to emit red light.

A second pixel circuit is selected by the second scan signal
s2 so that the red data signal is transmitted to the second pixel
circuit and the current corresponding to the EQUATION 2
flows to the second node B. Current is transmitted to OLED1
of the second pixel circuit by the first emission control signal
el2 so that red light is emitted.

In the second period T2, the first pixel circuit is selected by
the first scan signal s1 so that a green data signal is transmit-
ted. OLED2 of the first pixel circuit is selected by the second
emission control signal e21 to emit green light.

The second pixel circuit is selected by the second scan
signal s2 so that the green data signal is transmitted to the
second pixel circuit and the current corresponding to the
BQUATION 2 flows to the second node B. Current is trans-
mitted to OLED2 by the second emission control signal e21
so that green light is emitted.

In the third period T3, the first pixel circuit is selected by
the first scan signal s1 so that a blue data signal is transmitted.
OLED3 of'the first pixel circuit is selected by the third emis-
sion control signal e31 to emit blue light.

The second pixel circuit is selected by the second scan
signal s2 so that the blue data signal is transmitted to the
second pixel circuit. The current corresponding to the EQUA-
TION 2 flows to the second node B. Current is transmitted to
OLED3 by the third emission control signal e32 so that blue
light is emitted.

Therefore, three OLEDs are controlled by a single pixel
circuit, thereby reducing the number of pixel circuits required
for the image display unit 100. As a result, it is possible to
improve the aperture ratio of the image display unit 100.
However, since the red light is emitted in the first period T1,
the green light is emitted in the second period T2, and the blue
light 1s emitted in the third period T3, only one color is
emitted per period so that color breakup is generated. Also,
since the current value varies with deviation in the threshold
voltage of the first transistor M1, image quality can deterio-
rate.

FIG. 5A, F1G. 5B, and 5C illustrate first to third sub-fields
included in one frame, respectively. As illustrated in FIG. 54,
red, green, and blue light components are emitted in the first
sub-field. As illustrated in FIG. 5B, red, green, and blue light
components are emitted in the second sub-field. As illustrated
in FIG. 5C, red, green, and blue light components are emitted
in the third sub-field. One row of each sub-field emits light
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components of the same color. Because all of the colors are
displayed in each sub-field, however, color breakup is not
significant.

Also, the emission control signals can be controlled so that
light is emitted as illustrated in FIG. 6A, FIG. 6B, and FIG.
6C.

Turning to FIG. 7, three pixels are connected to one data
line and three pixels are connected to one scan line so that a
total of nine pixels are displayed. The pixels are referred to as
first to ninth pixels 110a through 110i, respectively. Each
pixel may include a driving circuit 111, a switching circuit
112, and first to third OLEDs (OLED1 to OLED3). In each
pixel, the driving circuit 111 receives the pixel power source
Vdd, the data signals, and the scan signal sl to generate
current so that the current flows to the first node A.

The switching circuit 112 included in each pixel includes
switching devices MR, MG, and MB. The source of the first
switching device MR is connected to the first node A and the
drain is connected to OLED1. The source of the second
switching device MG is connected to the first node A and the
drain is connected to OLED?2. The source of the third switch-
ing device MB is connected to the first node A and the drain
is connected to OLED3.

The first switching device MR of the first pixel 100a, the
second switching device MG of the second pixel 1005, and
the third switching device MB of the third pixel 100¢ are
sequentially connected to the first emission control line E11.
The second switching device MG of the first pixel 100a, the
third switching device MB of the second pixel 1005, and the
first switching device MR of the third pixel 100¢ are sequen-
tially connected to the second emission control line E21. The
third switching device MB of the first pixel 100q, the first
switching device MR of the second pixel 1005, and the sec-
ond switching device MG of the third pixel 100¢ are sequen-
tially connected to the third emission control line E31.

The second switching device MG of the fourth pixel 1004,
the third switching device MB of the fifth pixel 100¢, and the
first switching device MR of the sixth pixel 100/ are sequen-
tially connected to the first emission control line E12. The
third switching device MB of the fourth pixel 1004, the first
switching device MR of the fifth pixel 100e, and the second
switching device MG of the sixth pixel 1001 are sequentially
connected to the second emission control line E22. The first
switching device MR of the fourth pixel 100d, the second
switching device MG of the fifth pixel 100e, and the third
switching device MB of the sixth pixel 100f are sequentially
connected to the third emission control line E32 that comes
second.

The third switching device MB of the seventh pixel 100g,
the first switching device MR of the eighth pixel 100/, and the
second switching device MG of the ninth pixel 100; are
sequentially connected to the first emission control line E13.
The first switching device MR of the seventh pixel 100g, the
second switching device MG of the eighth pixel 100/, and the
third switching device MB of the ninth pixel 1007 are sequen-
tially connected to the second emission control line E22. The
second switching device MB of the seventh pixel 100g, the
third switching device MB of the eighth pixel 100/, and the
first switching device MR of the ninth pixel 100/ are sequen-
tially connected to the third emission control line E33.

As shown in FIG. 8, the image display unit 100 first
receives a first group of the first, second, and third emission
control signals el1, 21, and e31, a second group of the first,
second, and third emission control signals e12, €22, and €32
come next, and then a third group of the first, second, and third
emission control signals e13, €23, and €33 to transmit cur-
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rents to the OLEDs. The emission control signals repeat over
the first, second, and third periods T1, T2, and T3.

In the first period T1, when the first scan signal s1 is
transmitted to the driving circuit 111, the red, green, and blue
data signals are transmitted through the first, second, and
third data lines D1, D2, and D3, respectively, so that the first,
second, and third pixels 1004, 1005, and 100¢ emit the red,
green, and blue light components, respectively.

When the second scan signal s2 is transmitted to the driving
circuit 111, the green, blue, and red data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the fourth, fifth, and sixth pixels
1004, 100e, and 100/ emit the green, blue, and red light
components, respectively.

When the third scan signal s3 is transmitted to the driving
circuit 111, the blue, red, and green data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the seventh, eighth, and ninth pixels
100g, 100/, and 100; emit the blue, red, and green light
components, respectively.

In the second period T2, when the first scan signal sl is
transmitted to the driving circuit 111, the green, blue, and red
data signals are transmitted through the first, second, and
third data lines D1, D2, and D3, respectively, so that the first,
second, and third pixels 100a, 1005, and 100c¢ emit the green,
blue, and red light components, respectively.

When the second scan signal s2 is transmitted to the driving
circuit 111, the blue, red, and green data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the fourth, fifth, and sixth pixels
1004, 100e, and 100/ emit the blue, red, and green light
components, respectively.

When the third scan signal s3 is transmitted to the driving
circuit 111, the red, green, and blue data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the seventh, eighth, and ninth pixels
100g, 100/, and 100; emit the red, green, and blue light
components, respectively.

In the third period T3, when the first scan signal sl is
transmitted to the driving circuit 111, the blue, red, and green
data signals are transmitted through the first, second, and
third data lines D1, D2, and D3, respectively, so that the first,
second, and third pixels 100a, 1005, and 100c emit the blue,
red, and green light components, respectively.

When the second scan signal s2 is transmitted to the driving
circuit 111, the red, green, and blue data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the fourth, fifth, and sixth pixels
1004, 100e, and 100/ emit the red, green, and blue light
components, respectively.

When the third scan signal s3 is transmitted to the driving
circuit 111, the green, blue, and red data signals are transmit-
ted through the first, second, and third data lines D1, D2, and
D3, respectively, so that the seventh, eighth, and ninth pixels
100g, 100/, and 100; emit the green, blue, and red light
components, respectively.

FIG. 9A, FIG. 9B, and FIG. 9C illustrate first to third
sub-fields included in one frame, respectively. As illustrated
in FIG. 9A, red, green, and blue light components are emitted
in the first sub-field. As illustrated in FIG. 9B, red, green, and
blue light components are emitted in the second sub-field. As
illustrated in FIG. 9C, red, green, and blue light components
are emitted in the third sub-field.

One row of each sub-field emits the red, green, and blue
light components, which is different from the sub-fields
shown in FIGS. 5A to 5C or FIGS. 6A to 6C, so that color
breakup is not generated.
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Referring to FIG. 10, the pixel circuit, may include first to
seventh transistors M1 to M7, first to third switching devices
MR, MG, and MB, and a capacitor Cst. Each transistor and
switching device may include a source, a drain, and a gate.
The capacitor Cst may include a first electrode and a second
electrode. Since the drains and sources of the first to seventh
transistors M1 to M7 and the first to third switching devices
MR, MG, and MB have no physical differences, each source
and drain may be referred to as a first electrode and a second
electrode.

The drain of the first transistor M1 is connected to a first
node A, the source is connected to a second node B, and the
gate is connected to a third node C so that current flows from
the second node B to the first node A in accordance with the
voltage of the third node C.

The source of the second transistor M2 is connected to the
data line Dm, the drain is connected to the second node B, and
the gate is connected to the first scan line Sn so that the second
transistor M2 performs a switching operation in accordance
with the scan signal transmitted through the first scan line Sn
to selectively transmit the data signal transmitted through the
data line Dm to the second node B.

The source of the third transistor M3 is connected to the
first node A, the drain is connected to the third node C, and the
gate is connected to the first scan line Sn so that the potential
of the first node A is made equal to the potential of the third
node C by the scan signal transmitted through the first scan
line Sn. Therefore, electric current flows through the first
transistor M1 so that the first transistor M1 serves as a diode.

The source and gate of the fourth transistor M4 are con-
nected to the second scan line Sn-1 and the drain is connected
to the third node C so that the fourth transistor M4 transmits
an initializing signal to the third node C. The initial signal is
the scan signal sn-1 input to the row that precedes the row
from which the first scan line Sn inputs a scan signal by one
row.

The source of the fifth transistor M5 is connected to the
pixel power source line Vdd, the drain is connected to the
second node B, and the gate is connected to the first emission
control line Elr so that the fifth transistor M5 selectively
transmits the pixel power source to the second node B accord-
ing to the emission control signal transmitted through the first
emission control line E1x.

The source of the sixth transistor M6 is connected to the
pixel power source line Vdd, the drain is connected to the
second node B, and the gate is connected to the second emis-
sion control line E2r so that the sixth transistor M6 selec-
tively transmits the pixel power source to the second node B
according to the emission control signal transmitted through
the second emission control line E2x.

The source of the seventh transistor M7 is connected to the
pixel power source line Vdd, the drain is connected to the
second node B, and the gate is connected to the third emission
control line E3# so that the seventh transistor M7 selectively
transmits the pixel power source to the second node B accord-
ing to the emission control signal transmitted through the
third emission control signal E3n.

The source of the first switching device MR is connected to
the first node A, the drain is connected to OLED1, and the gate
is connected to the first emission control line E1z so that the
first switching device MR transmits the current that flows
through the first node A to OLEDI1 according to the emission
control signal transmitted through the first emission control
line Elz to emit light from OLEDI.

The source of the second switching device MG is con-
nected to the first node A, the drain is connected to OLED?2,
and the gate is connected to the second emission control line
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10
BE2n so that the second switching device MG transmits the
current that flows through the first node A to OLED2 accord-
ing to the emission control signal transmitted through the
second emission control line E2# to emit light from OLED2.

The source of the third switching device MB is connected
to the first node A, the drain is connected to OLED3, and the
gate is connected to the third emission control line E3x so that
the third switching device MB transmits the current that flows
through the first node A to OLED3 according to the emission
control signal transmitted through the third emission control
line E3# to emit light from OLED3.

The first electrode of the capacitor Cst is connected to the
pixel power source line Vdd and the second electrode is
connected to the third node C so that the capacitor Cst is
initialized by the initializing signal transmitted to the third
node C through the fourth transistor M4 and the voltage
corresponding to the data signal is stored and transmitted to
the third node C. Therefore, the gate voltage of the first
transistor M1 is maintained for a predetermined time by the
capacitor Cst.

Referring to FIG. 11, another pixel circuit is shown that
also may include first to seventh transistors M1 to M7 and a
capacitor Cst. Only the differences between the pixel illus-
trated in FIG. 10 and the pixel illustrated in FIG. 11 will now
be described.

Here, the source of the second transistor M2 is connected to
the data line Dm, the drain is connected to the first node A, and
the gate is connected to the first scan line Sn so that the second
transistor M2 performs a switching operation in accordance
with the scan signal transmitted through the first scan line Sn
to selectively transmit the data signal transmitted through the
data line Dm to the first node A.

The source of the third transistor M3 is connected to the
second node B, the drain is connected to the third node C, and
the gate is connected to the first scan line Sn so that the
potential of the second node B is made equal to the potential
of the third node C by the scan signal transmitted through the
first scan line Sn. Therefore, electric current flows through the
first transistor M1 so that it serves as a diode.

The source of the fourth transistor M4 is connected to the
anode electrode of OLEDs, the drain is cormected to the third
node C, and the gate is connected to the second scan line Sn-1
so that the fourth transistor M4 transmits a voltage, when no
current flows to the first to third OLEDs (OLED1 to OLED3),
to the third node C in accordance with the scan signal from the
second scan line Sn-1. At this time, the voltage transmitted to
the third node C in accordance with the scan signal from scan
line Sn-1 is used as an initializing signal for initializing the
capacitor Cst.

Referring to FIG. 12, the pixel is operated using first and
second scan signals sn and sn-1, the data signals, and the first,
second, and third emission control signals eln, e2n, and e3x.
The first and second scan signals sn and sn-1 and the first to
third emission control signals el to e3r are periodical sig-
nals and the second scan signal sn-1 is transmitted to a scan
line that precedes the scan line to which the first scan signal sn
is transmitted.

In the first time period T1, first, when the fourth transistor
M4 is turned on by the second scan signal sn-1, in the case of
FIG. 8, the second scan signal sn-1 is transmitted to the
capacitor Cst through the fourth transistor M4 so that the
capacitor Cst is initialized. In the pixel of FIG. 11, the voltage
applied to the OLEDs when they do not emit light is trans-
mitted to the capacitor Cst through the fourth transistor M4 so
that the capacitor Cst is initialized.

Second, the second and third transistors M2 and M3 are
turned on by the first scan signal sn so that the potential of the
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second node B is made equal to the potential of the third node
C. Therefore, electric current flows through the first transistor
M1 so that it serves as a diode. As a result, the data signal is
transmitted to the second electrode of the capacitor Cst
through the second transistor M2, the first transistor M1, and
the third transistor M3 so that the voltage corresponding to
difference between the data signal and the threshold voltage is
transmitted to the second electrode of the capacitor Cst.

After the first scan signal sn is transmitted at a high level,
when the first emission control signal el is transmitted at a
low level for a predetermined period, the fifth and sixth tran-
sistors M5 and M6 are turned on by the first emission control
signal elx so that the voltage corresponding to EQUATION 3
is applied between the gate and source of the first transistor
Mi1.

Vsg=Vdd-(Vdata-Vth)

Vsg, Vdd, Vdata, and Vth represent the voltage between the
source and gate electrodes of the first transistor M1, the
voltage of the pixel power source, the voltage of the data
signal, and the threshold voltage of the first transistor M1,
respectively.

The sixth transistor M6 is turned on so that current corre-
sponding to EQUATION 4 flows to the OLEDs.

[EQUATION 3]

[EQUATION 4]

(S

I=c(Vegs—Vih)? =

g (Vdata— Vdd + Vih— Vih)* = B

= (Vdata— Vddy

1, Vgs, Vdd, Vth, and Vdata represent the current that flows
through the first node A, the voltage applied to the gate of the
first transistor M1, the voltage of the pixel power source, the
threshold voltage of the first transistor M1, and the voltage of
the data signal, respectively.

Therefore, the current that flows to the first node A flows
regardless of the threshold voltage of the first transistor M1.

Similar to the current in the first time period T1, the cur-
rents in the second time period T2 and the third time period T3
flow from the first node A to the second and third OLEDs
(OLED2 and OLED3, respectively) by the second and third
emission control signals e2» and e3n, respectively.

Here, the pixels illustrated in FIGS. 11 and 12 are formed
of PMOS transistors. When the pixels are to be formed of
NMOS transistors, the waveforms illustrated in FIG. 13 are
input.

Although preferred 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 the
embodiments described herein without departing from the
principles and spirit of the invention, the scope of which is
defined in the appended claims and their equivalents.

What is claimed is:
1. An organic light emitting display comprising a first
pixel, a second pixel, and a third pixel, each pixel comprising:

a first organic light emitting diode (OLED), a second
OLED, and a third OLED for emitting red, green, and
blue light, respectively;

a driving circuit commonly connected to the first, second,
and third OLEDs for driving thereof; and

aswitching circuit connected to the OLEDs and the driving
circuit to sequentially control the driving of the first,
second, and third OLEDs,

wherein the first pixel, the second pixel, and the third pixel
are arranged to receive a data signal through a common
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data line, and an emission order of red, green, and blue

light components ofthe first, second, and third pixels are

different from each other, and

wherein the driving circuit comprises:

a first transistor for receiving a first power source corre-
sponding to a first voltage applied to a gate thereof to
selectively supply driving current to the OLEDs;

a second transistor for selectively transmitting the data
signal to a first electrode of the first transistor accord-
ing to a first scan signal;

a third transistor for selectively permitting a flow of
electric current to the first transistor so that the first
transistor serves as a diode according to the first scan
signal;

a capacitor for storing the voltage applied to the gate of
the first transistor while a data voltage is applied to the
first electrode of the first transistor and for maintain-
ing the stored voltage in the gate of the first transistor
in a period when the OLEDs emit light;

a fourth transistor for selectively transmitting an initial-
izing signal to the capacitor according to a second
scan signal;

a fifth transistor for selectively transmitting the first
power source to the first transistor according to a first
emission control signal;

a sixth transistor for selectively transmitting the first
power source to the first transistor according to a
second emission control signal; and

a seventh transistor for selectively transmitting the first
power source to the first transistor according to a third
emission control signal.

2. The organic light emitting display of claim 1, wherein
the switching circuit comprises:

a first switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the first OLED;

a second switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the second OLED; and

a third switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the third OLED,

wherein gates of each of the first, second, and third switch-
ing devices receive different emission control signals
among the first, second, and third emission control sig-
nals, respectively, to operate.

3. The organic light emitting display of claim 1, wherein
the second scan signal is transmitted to a second scan line that
precedes a first scan line to which the first scan signal is
transmitted.

4. The organic light emitting display of claim 1, wherein an
initializing voltage is transmitted by the second scan signal.

5. The organic light emitting display of claim 4, wherein
the initializing voltage is a voltage applied to the OLEDs
when no current flows through the first transistor.

6. The organic light emitting display of claim 1, further
comprising a scan driver transmitting the scan signals and the
emission control signals.

7. The organic light emitting display of claim 1, further
comprising a data driver transmitting the data signal.

8. The organic light emitting display of claim 7,

wherein the data driver transmits data signals having infor-
mation on red, green, and blue light components during
a first period, a second period, and a third period through
a data line,

wherein the data signals are transmitted in the order of red,
green, and blue in the first period,
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wherein the data signals are transmitted in the order of
green, blue, and red in the second period, and

wherein the data signals are transmitted in the order of
blue, red, and green in the third period.

9. The organic light emitting display as claimed in claim 7,
wherein the data driver transmits red, green, and blue data to
the data lines when one of the scan signals is transmitted to the
driving circuits of the respective first, second, and third pix-
els.

10. An organic light emitting display comprising a first
pixel, a second pixel, and a third pixel, each pixel comprising:

a first organic light emitting diode (OLED), a second
OLED, and a third OLED;

a driving circuit commonly connected to the first, second,
and third OLEDs for driving thereof; and

a sequential control circuit connected to the OLEDs and
the driving circuit to sequentially control the driving of
the first, second, and third OLEDs,

wherein the first pixel, the second pixel, and third pixel are
arranged to receive a data signal through a common data
line, and an emission order of red, green, and blue light
components of the first, second, and third pixels are
different from each other, and

wherein the driving circuit comprises:

a first transistor including a first electrode, a second
electrode, and a third electrode connected to a first
node, a second node, and a third node, respectively;

a second transistor including a first electrode, a second
electrode, and a third electrode connected to a data
line, the second node, and a first scan line, respec-
tively;

a third transistor including a first electrode, a second
electrode, and a third electrode are connected to the
first node, the third node, and the first scan line,
respectively;

a fourth transistor including a first electrode, a second
electrode, and athird electrode connected to the third
node, an initializing signal line, and a second scan
line, respectively;

a capacitor including a first electrode and a second elec-
trode connected to a first power source and the third
node, respectively;

a fifth transistor including a first electrode, a second
electrode, and a third electrode connected to the first
node, the first power source, and a first emission con-
trol line, respectively;

a sixth transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the first power source and a second emis-
sion control line, respectively; and

a seventh transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the first power source, and a third emission
control line, respectively.

11. The organic light emitting display of claim 10, wherein
the sequential control circuit comprises:

a first switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the first OLED;

a second switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the second OLED; and

a third switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the third OLED,
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wherein gates of each of the first, second, and third switch-

ing devices are connected to different emission control

lines among the first, second, and third emission control
lines.

12. The organic light emitting display of claim 10, wherein
asecond scan signal is transmitted to the second scan line that
precedes the first scan line to which a first scan signal is
transmitted.

13. The organic light emitting display of 10, wherein the
initializing signal line is connected to an anode electrode of at
least one OLED.

14. The organic light emitting display of claim 10, further
comprising a scan driver transmitting scan signals through the
scan lines and emission control signals through the emission
control lines.

15. The organic light emitting display of claim 10, further
comprising a data driver transmitting data signals through the
data line.

16. The organic light emitting display of claim 15,

wherein the data driver transmits data signals having infor-

mation on red, green, and blue light components during
afirst period, a second period, and a third period through
the data line,

wherein the data signals are transmitted in the order of red,

green, and blue in the first period,

wherein the data signals are transmitted in the order of

green, blue, and red in the second period, and

wherein the data signals are transmitted in the order of

blue, red, and green in the third period.

17. The organic light emitting display as claimed in claim
15, wherein the data driver transmits red, green, and blue data
to the data lines when a scan signal from one of the scan lines
is transmitted to the driving circuits of the respective first,
second, and third pixels.

18. An organic light emitting display comprising a first
pixel, a second pixel, and a third pixel, each pixel comprising:

a first organic light emitting diode (OLED), a second

OLED, and a third OLED,;

a driving circuit commonly connected to the first, second,

and third OLEDs for driving thereof; and

a sequential control circuit connected to the OLEDs and

the driving circuit to sequentially control the driving of

the first, second, and third OLEDs,

wherein the first pixel, the second pixel, and the third pixel

are arranged to receive a data signal through a common

data line, and the emission order of red, green, and blue
light components ofthe first, second, and third pixels are
different from each other, and

wherein the driving circuit comprises:

a first transistor including a first electrode, a second
electrode, and a third electrode connected to a first
node, a second node, and a third node, respectively;

a second transistor including a first electrode, a second
electrode, and a third electrode connected to a data
line, the first node, and a first scan line, respectively;

a third transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the third node, and the first scan line,
respectively;

a fourth transistor including a first electrode, a second
electrode, and a third electrode connected to the third
node, aninitializing signal line, and a second scan line
respectively;

a capacitor including a first electrode and a second elec-
trode connected to the first power source and the third
node, respectively;
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a fifth transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the first power source, and a first emission
control line, respectively;

a sixth transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the first power source, and a second emis-
sion control line, respectively; and

a seventh transistor including a first electrode, a second
electrode, and a third electrode connected to the sec-
ond node, the first power source, and a third emission
control line, respectively.

19. The organic light emitting display of claim 18, wherein
the sequential control circuit comprises:

a first switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the first OLED;

a second switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the second OLED; and

a third switching device including a first electrode con-
nected to the driving circuit and a second electrode con-
nected to the third OLED,

wherein gates of each of the first, second, and third switch-
ing devices are connected to different emission control
lines among the first, second, and third emission control
lines.

20. The organic light emitting display of 18, wherein a
second scan signal is transmitted to the second scan line that
precedes the first scan line to which a first scan signal is
transmitted.

5

10

15

20

25

30

16

21. The organic light emitting display of claim 18, wherein
the initializing signal line is connected to an anode electrode
of at least one of the OLEDs.

22. The organic light emitting display of claim 18, further
comprising a scan driver transmitting scan signals through the
scan lines and emission control signals through the emission
control lines.

23. The organiclight emitting display as claimed in any one
of claims 18, further comprising a data driver transmitting the
data signal through the data line.

24. The organic light emitting display of claim 23,

wherein the data driver transmits data signals having infor-

mation on red, green, and blue light components during
a first period, a second period, and a third period through
the data line,

wherein the data signals are transmitted in the order of red,

green, and blue in the first period,

wherein the data signals are transmitted in the order of

green, blue, and red in the second period, and

wherein the data signals are transmitted in the order of

blue, red, and green in the third period.

25. The organic light emitting display of claim 24, wherein
the data driver transmits red, green, and blue data to the data
lines when a scan signal from one of the scan lines is trans-
mitted to the driving circuits of the respective first, second,
and third pixels.
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