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current in accordance with the emission control signals, and
organic light emitting diodes (OLEDs) positioned on differ-
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switching circuit to receive the current in accordance with an
operation of the switching circuit and to emit light.
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1
LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of
Korean Patent Application Nos. 10-2004-95979 and
10-2004-95980, filed on Nov. 22, 2004, in the Korean Intel-
lectual Property Office, the entire contents of which are incor-
porated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a light emitting display,
and more particularly, to a light emitting display capable of
compensating for threshold voltages of transistors and
capable of having a plurality of organic light emitting diodes
(OLED) that emit light through one pixel circuit.

2. Discussion of Related Art

Recently, various flat panel displays having weight and
volume less than comparable cathode ray tube (CRT) displays
have been developed. In particular, light emitting displays
having high luminous efficiency, high brightness, wide view
angle, and high response speed are in the limelight

An organic light emitting diode (OLED) has a structure in
which an emission layer that is a thin film for emitting light is
positioned between a cathode electrode and an anode elec-
trode. Electrons and holes are injected into the emission layer
so that they can be re-combined to generate exciters that emit
light when their energies are reduced.

FIG. 1 illustrates a structure ofa part of a conventional light
emitting display. Referring to FIG. 1, four pixels are adjacent
to each other and each pixel includes an OLED and a pixel
circuit. The pixel circuit includes a first transistor T1, asecond
transistor T2, a third transistor T3, and a capacitor Cst. Each
of the first, second, and third transistors T1, T2, and T3
includes a gate, a source, and a drain; and the capacitor Cst
includes a first electrode and a second electrode.

Since the pixels have the same structure, only the pixel on
the left top will be described in more detail, The source of the
first transistor T1 is connected with a power source Vdd, the
drain of the first transistor T1 is connected with the source of
the third transistor M3, and the gate of the first transistor T1 is
connected with a node A. The node A is connected with the
drain of the second transistor T2. The first transistor T1 sup-
plies a current corresponding to a data signal to the OLED.

The source of the second transistor T2 is connected with a
dataline D1, the drain of the second transistor T2 is connected
with the node A, and the gate of the second transistor T2 is
connected with a scan line S1. The second transistor T2
applies a data signal to the node A in accordance with a scan
signal applied to the gate thereof.

The source of the third transistor T3 is connected with the
drain of the first transistor T1, the drain of the third transistor
T3 is connected with an anode electrode of the OLED, and the
gate of the third transistor T3 is connected with an emission
control line E1 to respond to an emission control signal.
Therefore, the third transistor T3 controls the flow of a current
that flows from the first transistor T1 to the OLED in accor-
dance with the emission control signal to control emission of
the OLED.

The first electrode of the capacitor Cst is connected with
the power source Vdd, and the second electrode of the capaci-
tor Cst is connected with the node A. The capacitor Cst stores
charges in accordance with the data signal and applies a signal
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to the gate of the first transistor T1 by the stored charges for
one frame so that the operation of the first transistor T1 is
maintained for one frame.

However, according to the pixel used for the conventional
light emitting display, since one OLED is connected with one
pixel circuit, a plurality of pixel circuits are needed in order to
emit light from a plurality of OLEDs so that a large number of
the pixel circuits are needed.

Also, since one emission control line needs to be connected
with a pixel row, the aperture ratio of the light emitting dis-
play deteriorates due to the emission control line.

SUMMARY OF THE INVENTION

Accordingly, an embodiment of the present invention pro-
vides a pixel and a light emitting display using the same, in
which threshold voltages of transistors are compensated so
that a uniform current for uniform brightness flows to an
organic light emitting diode (OLED) in spite of a deviation in
the threshold voltages. An embodiment of the present inven-
tion provides a plurality of OLEDs and a light emitting dis-
play using the same that emit light through one pixel circuit so
that the embodiment can reduce the number of pixel circuits
of the light emitting display, the number of data lines, and the
number of pixel power source lines, to reduce the size of a
data driving part, and to thus improve aperture ratio. An
embodiment of the present invention provides a pixel and a
light emitting display using the same capable of controlling
points of emission time of a plurality of the OLEDs to mini-
mize color breakup.

One embodiment of the present invention provides a light
emitting display having firstand second scan lines arranged in
arow direction to transmit first and second scan signals, a data
line arranged in a column direction to transmit a data signal,
an image display unit including first and second emission
control lines arranged in the row direction to transmit first and
second emission control signals, respectively, and a pixel
formed in a region defined by the first and second scan lines
and the data line. The pixel has a driving circuit for receiving
the first and second scan signals, the data signal, the first and
second emission control signals, and a first power of a first
power source to drive a current, a switching circuit connected
with the driving circuit to receive the current, the switching
circuit for selectively applying the current in accordance with
the first and second emission control signals, and first and
second organic light emitting diodes (OLEDs) positioned on
two different rows of the image display unit and connected
with the switching circuit to receive the current in accordance
with an operation of the switching circuit and to emit light.
The driving circuit has a first transistor for receiving the first
power of the first power source and for supplying the current
to the first and second OLEDs, the current corresponding to a
voltage applied to a gate of the first transistor, a second
transistor for selectively applying the data signal to a first
electrode of the first transistor in accordance with the first
scan signal, a third transistor for selectively forming an elec-
trical connection between a second electrode of the first tran-
sistor and the gate ofthe first transistor in accordance with the
first scan signal, a capacitor for storing the voltage applied to
the gate of the first transistor while the data signal is applied
to the first electrode of the first transistor and for maintaining
the stored voltage at the gate of the first transistor for a
predetermined time period when at least one the first and
second OLEDs emits light, a fourth transistor for selectively
applying an initializing signal to the capacitor in accordance
with the second scan signal, a fifth transistor for selectively
applying the first power of the first power source to the first
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transistor in accordance with the first emission control signal,
and a sixth transistor for selectively applying the first power
source to the first transistor in accordance with the second
emission control signal.

One embodiment of the present invention provides a light
emitting display having firstand second scan lines arranged in
arow direction to transmit first and second scan signals, a data
line arranged in a column direction to transmit a data signal,
an image display unit including first and second emission
control lines arranged in the row direction to transmit first and
second emission control signals, respectively, and a pixel
formed in a region defined by the first and second scan lines
and the data line. The pixel has a driving circuit for receiving
the first and second scan signals, the data signal, the first and
second emission control signals, and the first power of a first
power source to drive a current, a switching circuit connected
with the driving circuit to receive the current, the switching
circuit for selectively applying the current in accordance with
the first and second emission control signals, and first and
second organic light emitting diodes OLEDs positioned on
two different rows of the image display unit and connected
with the switching circuit to receive the current in accordance
with an operation of the switching circuit and to emit light.
The driving circuit has a first transistor having first and sec-
ond electrodes connected with first and second nodes, respec-
tively, and having a third electrode connected with a third
node, a second transistor having first and second electrodes
connected with the data line and the second node, respec-
tively, and having a third electrode connected with the first
scan line, a third transistor having first and second electrodes
connected with the first and third nodes, respectively, and
having a third electrode connected with the first scan line, a
fourth transistor having first and second electrodes connected
with the third node and an initializing signal line, respec-
tively, and having a third electrode connected with the second
scan line, and a capacitor having a first electrode connected
with the first power source and a second electrode connected
with the third node, a fifth transistor having first and second
electrodes connected with the second node and the first power
source, respectively, and having a third electrode connected
with the first emission control line, and a sixth transistor
having first and second electrodes connected with the second
node and the first power source, respectively, and having a
third electrode connected with the second emission control
line.

One embodiment of the present invention provides a light
emitting display having firstand second scan lines arranged in
arow direction to transmit firstand second scan signals, a data
line arranged in a column direction to transmit a data signal,
an image display unit including first and second emission
control lines arranged in the row direction to transmit first and
second emission control signals, respectively, and a pixel
formed in a region defined by the first and second scan lines
and the data line. The pixel has a driving circuit for receiving
the first and second scan signals, the data signal, the first and
second emission control signals, and the first power of a first
power source to drive a current, a switching circuit connected
with the driving circuit to receive the current, the switching
circuit for selectively applying the current in accordance with
the first and second emission control signals, and first and
second organic light emitting diodes OLEDs positioned on
two different rows of the image display unit and connected
with the switching circuit to receive the current in accordance
with an operation of the switching circuit and to emit light.
The driving circuit has a first transistor having first and sec-
ond electrodes connected with first and second nodes, respec-
tively, and having a third electrode connected with a third
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4

node, a second transistor having first and second electrodes
connected with a data line and the first node, respectively, and
having a third electrode connected with the first scan line, a
third transistor having first and second electrodes connected
with the second and third nodes, respectively, and having a
third electrode connected with the first scan line, a fourth
transistor having first and second electrodes connected with
the third node and an initializing signal line, respectively, and
having a third electrode connected with a second scan line,
and a capacitor having a first electrode connected with the
first power source and a second electrode connected with the
third node, a fifth transistor having first and second electrodes
connected with the second node and the first power source,
respectively, and having a third electrode connected with the
first emission control line, and a sixth transistor having first
and second electrodes connected with the second node and
the first power source, respectively, and having a third elec-
trode connected with the second emission control line.

BRIEF DESCRIPTION OF THE DRAWINGS

The acconmpanying drawings, together with the specifica-
tion, illustrate exemplary embodiments of the present inven-
tion, and, together with the description, serve to explain the
principles of the present invention.

FIG. 1illustrates a structure of a part of a conventional light
emitting display;

FIG. 2 illustrates a structure of a light emitting display ofa
first embodiment of the present invention;

FIG. 3isacircuit diagram illustrating a first embodiment of
a pixel of the light emitting display of FIG. 2;

FIG. 4 is a circuit diagram illustrating a second embodi-
ment of a pixel of the light emitting display of FIG. 2;

FIG. 5 is a timing diagram illustrating an operation of the
pixels of FIGS. 3 and 4 according to an embodiment of the
present invention;

FIG. 6 is a timing diagram illustrating an operation of a
case in which the pixels of FIGS. 3 and 4 are formed with
NMOS transistors according to an embodiment of the present
invention;

FIG. 7 is a timing diagram illustrating emission processes
of a light emitting display according to an embodiment of the
present invention;

FIGS. 8A and 8B illustrate one frame of a light emitting
display that is divided into two sub-fields;

FIG. 9 illustrates a structure of a light emitting display of a
second embodiment of the present invention;

FIG. 10 illustrates a structure of a light emitting display of
a third embodiment of the present invention;

FIG. 11 is a circuit diagram illustrating an embodiment of
a pixel of the light emitting display of FIG. 9;

FIG. 12 illustrates waveforms of signals transmitted to the
light emitting display that uses the pixel of FIG. 11;

FIG. 13 is a circuit diagram illustrating a first embodiment
of a pixel of the light emitting display of FIG. 10;

FIG. 14 is a circuit diagram illustrating a second embodi-
ment of a pixel of the light emitting display of FIG. 10;

FIG. 15 illustrates waveforms of signals transmitted to the
light emitting display that uses the pixels of FIGS. 13 and 14;
and

FIGS.16A 16B,16C and 16D illustrate emission processes
of the light emitting display of FIG. 9.

DETAILED DESCRIPTION

In the following detailed description, certain exemplary
embodiments of the present invention are shown and
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described, by way of illustration. As those skilled in the art
would recognize, the described exemplary embodiments may
be modified in various ways, all without departing from the
spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative in
nature, rather than restrictive.

FIG. 2 illustrates a structure of a light emitting display of a
first embodiment of the present invention. Referring to FIG.
2, the light emitting display includes an image display unit
100a, a data driver 200a, and a scan driver 300a.

The image display unit 100a includes a plurality of scan
lines 80,51, S2,...,Sn-1, and Sn arranged in a row direction,
a plurality of first emission control lines E11, E12, . . .,
Elr-1, and Elz and a plurality of second emission control
lines E21, E22, . . ., E2r-1, and E2n arranged in the row
direction, aplurality of data lines D1, D2, . .., Dm-1, and Dm
arranged in a column direction, a plurality of pixel power
source lines (not shown) for supplying pixel power from a
pixel power source, and a plurality of pixel circuits 110a. In
the present embodiment, first and second OLEDs (not shown)
are connected with each pixel circuit 110a.

Scan signals, data signals, and the pixel power transmitted
from the scan lines S0, S1, S2, .. ., Sn-1, and Sn, the data
lines D1,D2,. .., Dm-1, and Dm, and the pixel power source
lines are transmitted to the pixel circuits 110a so that second
transistors (not shown) included in the pixel circuits 110a
generate driving currents corresponding to the data signals.
The driving currents are transmitted to the OLEDs in accor-
dance with first and second emission control signals trans-
mitted by the first emission control lines E11, E12, . . .,
E1r-1, and E1x and the second emission control lines E21,
E22, ..., E2r-1, and E2r so that an image is displayed.

The first and second OLEDs are connected with one pixel
circuit 110a and are positioned on a same column but on
different rows. The first and second OLEDs emit the same
color.

Therefore, since a current is supplied to two OLED:s, i.e.,
the first and second OLEDs through one pixel circuit 110a,
the number of pixel circuits 110a can be reduced and thus
improve an aperture ratio of the image display unit 100a.
Since the first and second OLEDs emit the same color and are
positioned on the same column, the same color data signal is
input through one data line, and gamma correction can be
more easily performed.

The data driver 200qa is connected with the data lines D1,
D2,...,Dm-1, and Dm to transmit data signals to the image
display unit 100a.

The scan driver 300a is formed on a side of the image
display unit 100a and is connected with the scan lines S0, S1,
S2, ..., Sn-1, and Sn, the first emission control lines E11,
E12, ..., Elr-1, and Fln, and the second emission control
lines E21, E22, E2n-1, and E2# to apply the scan signals and
the first and second emission control signals to the image
display unit 1004, thus sequentially selecting the rows of the
image display unit 100a. Then, the data signals are applied to
the selected rows by the data driver 2004 so that the pixel
circuit 110a emits light in accordance with the data signals
and the first and second emission control signals.

FIG. 3is a circuit diagram illustrating a first embodiment of
a pixel of the light emitting display of FIG. 2 according to the
present invention. Referring to FIG. 3, the pixel includes a
pixel circuit (e.g., the pixel circuit 110a) and OLEDs.

The pixel circuit includes a driving circuit 111a, a first
switching circuit 1124, and a second switching circuit 113a.
The driving circuit 111a includes first, second, third, fourth,
fifth, and sixth transistors M11, M21, M31, M41, M51, and
M61 and a capacitor Csta. The first switching circuit 112a
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includes a seventh transistor M71. The second switching citr-
cuit 113q includes an eighth transistor M81. Each transistor
includes a source, a drain, and a gate. The capacitor Csta
includes a first electrode and a second electrode.

Since the drains and the sources of the first to eighth tran-
sistors M11 to M81 have no physical difference, each source
and drain may be referred to as a first electrode and a second
electrode.

The source of the first transistor M11 is connected with a
first node A1, the drain of the first transistor M11 is connected
with a second node B1, and the gate of the first transistor M11
is connected with a third node C1 so that a current flows from
the first node A1 to the second node B1 in accordance with a
voltage of the third node C1.

The source of the second transistor M21 is connected with
a data line Dm, the drain of the second transistor M21 is
connected with the second node B1, and the gate of the second
transistor M21 is connected with a first scan line Sn so that the
second transistor M21 performs a switching operation in
accordance with a first scan signal sn transmitted through the
first scan line Sn to selectively apply a data signal transmitted
through the data line Dm to the second node B1.

The source of the third transistor M31 is connected with the
third node C1, the drain of the third transistor M31 is con-
nected with the first node A1, and the gate of the third tran-
sistor M31 is connected with the first scan line Sn so that the
potential of the first node A1 is made equal to the potential of
the third node C1 by the first scan signal sn transmitted
through the first scan line Sn. Therefore, the first transistor
M11 can be connected like a diode for an electric current to
flow through the first transistor M11 (in one direction).

The source and gate of the fourth transistor M41 are con-
nected with a second scan line Sn-1, and the drain of the
fourth transistor M41 is connected with the third node C1 so
that the fourth transistor M41 transmits an initializing signal
to the third node C1. The initial signal is a second scan signal
sn-1 input to select the row that precedes by one row the row
to which the first scan signal sn is input to select. That is, the
second scan line Sn-1 refers to the scan line connected with
the row that precedes the row to which the first scan line Sn is
connected by one row.

The source of the fifth transistor M51 is connected with a
pixel power source Vdd, the drain of the fifth transistor M51
is connected with the second node B1, and the gate of the fifth
transistor M51 is connected with a first emission control line
Elr so that the fifth transistor M51 selectively applies a pixel
power of the pixel power source Vdd to the second node Bl in
accordance with a first emission control signal eln transmit-
ted through the first emission control line Elz.

The source of the seventh transistor M71 is connected with
the first node Al, the drain of the seventh transistor M71 is
connected with a first OLED OLED11, and the gate of the
seventh transistor M71 is connected with the first emission
control line Elx so that the seventh transistor M71 applies a
current input through the first node Al to the first OLED
OLEDI11 in accordance with the first emission control signal
eln transmitted through the first emission control line Elz.

The source of the sixth transistor M61 is connected with the
pixel power source Vdd, the drain of the sixth transistor M61
is connected with the second node B1, and the gate of the sixth
transistor M61 is connected with a second emission control
signal E2# so that the sixth transistor M61 selectively applies
the pixel power of the pixel power source Vdd to the second
node B1 in accordance with a second emission control signal
e2n transmitted through the second emission control signal
E2n.
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The source of the eighth transistor M81 is connected with
the first node Al, the drain of the eighth transistor M81 is
connected with a second OLED OLED21, and the gate of the
eighth transistor M81 is connected with the second emission
control line E2# so that the eighth transistor M81 applies a
current input through the first node A1 to the second OLED
OLED21 in accordance with the second emission control
signal e2n transmitted through the second emission control
line E2x.

The first electrode of the capacitor Csta is connected with
the pixel power source Vdd, and the second electrode of the
capacitor Csta is connected with the third node C1 so that the
capacitor Csta is initialized by the initializing signal trans-
mitted through the fourth transistor M41. The capacitor Csta
maintains the voltage applied to the gate of the first transistor
M11 for a predetermined time.

The OLEDs of the pixel of FIG. 3 include the first OLED
OLED11 and the second OLED OLED21. The first OLED
OLED11 and the second OLED OLED21 are connected with
the seventh transistor M71 and the eighth transistor M81,
respectively, to receive a current. The input of the current is
controlled by the first emission control line Elz and the
second emission control line E2z. The first OLED OLED11
and the second OLED OLED21 are positioned on the same
column but on different rows.

FIG. 4 is a circuit diagram illustrating a second embodi-
ment of a pixel of the light emitting display of FIG. 2. Refer-
ring to FIG. 4, the pixel includes a pixel circuit and OLEDs.

The pixel circuit includes a driving circuit 1115, a first
switching circuit 1125, and a second switching circuit 1135.
The driving circuit 1115 includes first, second, third, fourth,
fifth, and sixth transistors M12, M22, M32, M42, M52, and
M62 and a capacitor Cstb. The first switching circuit 1125
includes a seventh transistor M72. The second switching cit-
cuit 1135 includes an eighth transistor M82. Each transistor
includes a source, a drain, and a gate. The capacitor Cstb
includes a first electrode and a second electrode.

Since the drains and the sources of the first to eighth tran-
sistors M12 to M82 have no physical difference, each source
and drain may be referred to as a first electrode and a second
electrode.

The drain of the first transistor M12 is connected with a first
node A 2, the source of the first transistor M12 is connected
with a second node B2, and the gate of the first transistor M12
is connected with a third node C2 so thata current flows from
the first node A2 to the second node B2 in accordance with a
voltage of the third node C2.

The source of the second transistor M22 is connected with
a data line Dm, the drain of the second transistor M22 is
connected with the first node A2, and the gate of the second
transistor M22 is connected with a first scan line Sn so that the
second transistor M22 performs a switching operation in
accordance with a first scan signal sn transmitted through the
first scan line Sn to selectively apply a data signal transmitted
through the data line Dm to the first node A2.

The source of the third transistor M32 is connected with the
second node B2, the drain of the third transistor M32 is
connected with the third node C2, and the gate of the third
transistor M32 is connected with the first scan line Sn so that
the potential of the second node B2 is made equal to the
potential of the third node C2 by the first scan signal sn
transmitted through the first scan line Sn. Therefore, the first
transistor M12 can serve as a diode for an electric current to
flow through the first transistor M12 (in one direction).

The source of the fourth transistor M42 is connected with
an anode electrode of an OLED22, the gate of the fourth
transistor M42 is connected with a second scan line Sn-1, and
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the drain of the fourth transistor M42 is connected with the
third node C2. The fourth transistor M42 applies a voltage
between the OLED22 and a cathode electrode Vss when no
current flows through the OLED22 to the third node C2 in
accordance with a second scan signal sn-1 transmitted by the
second scan line Sn-1 and uses the voltage between the
OLED22 and the cathode voltage Vss as aninitializing signal.

The source of the fifth transistor M52 is connected with a
pixel power source Vdd, the drain of the fifth transistor M52
is connected with the second node B2, and the gate of the fifth
transistor M52 is connected with a first emission control line
Elr so that the fifth transistor M52 selectively applies a pixel
power of the pixel power source Vdd to the second node B2 in
accordance with a first emission control signal eln transmit-
ted through the first emission control line Eln.

The source of the sixth transistor M62 is connected with the
pixel power source Vdd, the drain of the sixth transistor M62
is connected with the second node B2, and the gate ofthe sixth
transistor M62 is connected with a second emission control
signal E2# so that the sixth transistor M62 selectively applies
the pixel power of the pixel power source Vdd to the second
node B2 in accordance with a second emission control signal
e2n transmitted through the second emission control signal
E2n.

The source of the seventh transistor M72 is connected with
the first node A2, the drain of the seventh transistor M72 is
connected with a first OLED OLED12, and the gate of the
seventh transistor M72 is connected with the first emission
control line Elx so that the seventh transistor M72 applies a
current input through the first node A2 to the first OLED
OLED12 in accordance with the first emission control signal
eln transmitted through the first emission control line Elz.

The source of the eighth transistor M82 is connected with
the first node A2, the drain of the eighth transistor M82 is
connected with a second OLED OLED22, and the gate of the
eighth transistor M82 is connected with the second emission
control line E2x so that the eighth transistor M82 applies a
current input through the first node A2 to the second OLED
OLED22 in accordance with the second emission control
signal e2n transmitted through the second emission control
line E2n.

The first electrode of the capacitor Cstb is connected with
the pixel power source Vdd and the second electrode of the
capacitor Cstb is connected with the third node C2 so that the
capacitor Cstb is initialized by the initializing signal trans-
mitted through the fourth transistor M42. The capacitor Csth
maintains the gate voltage of the first transistor M12 for a
predetermined time.

The OLEDs of the pixel of FIG. 4 include the first OLED
OLED12 and the second OLED OLED22. The first OLED
OLED12 and the second OLED OLED22 are connected with
the seventh transistor M71 and the eighth transistor M82,
respectively, to receive a current. The input of the current is
controlled by the first emission control line Eln and the
second emission control line E2z. The first OLED OLED12
and the second OLED OLED22 are positioned on the same
column but on different rows.

FIG. 5 is a timing diagram illustrating an operation of the
pixels of FIGS. 3 and 4. Referring to FIG. 5, each of the pixels
is operated by a first scan signal sn, a second scan signal sn—1,
a first emission control signal eln, and a second emission
control signal e2n. The operation of the pixel is divided into a
firstperiod T11 in which a first OLED OLED1 (e.g., OLED11
or OLED12) emits light and a second period Ta2 in which a
second OLED OLED2 (e.g., OLED21 or OLED22) emits

light.
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In the first period Tal, the second scan signal sn-1 is first
transited from a high level to a low level while the first scan
signal sn, the first emission control signal elr, and the second
emission control signal e2n are each maintained at the high
level so that a fourth transistor M4 (e.g., M41 or M42) is
turned on. Therefore, the initializing signal is transmitted to a
third node C (e.g., C1 or C2) to initialize a capacitor Cst (e.g.,
Csta or Cstb). At this time, in FIG. 3, the initializing signal is
formed by the second scan signal sn-1. In FIG. 4, the initial-
izing signal is formed by the voltage applied to the OLEDs
(e.g., OLED22)when seventh and eighth transistors MT (e.g,,
M72) and M8 (e.g., M82) are turned off by the first and
second emission control signals eln and e2n.

Then, after the second scan signal sn-1 is transited from
the low level to the high level in the first period Tal, the first
scan signal sn is transmitted from the high level to the low
level while the first and second emission control signals el
and e2r are each maintained at the high level so that second
and third transistors M2 (e.g., M21 or M22) and M3 (e.g.,
M31 or M32) are turned on. When the second and third
transistors M2 and M3 are turned on, the potential of a first
node A (e.g., Al) or a second node B (e.g., B2) is equal to the
potential of a third node C (e.g., C1 or C2) so that an electric
current flows through a first transistor M1 (e.g., M11 or M12)
serving as a diode; so that the data signal transmitted through
a data line is applied to the third node C through the first
transistor M1 serving as the diode through which the electric
current flows; and so that a voltage corresponding to a differ-
ence between the voltage of the data signal and the threshold
voltage of the first transistor M is applied to a second elec-
trode of the capacitor Cst.

After the first scan signal sn is transited to the high level and
maintained at the high level for a predetermined time, when
the first emission control signal elr is transited to the low
level and maintained at the low level for a predetermined
time, the first scan signal sn, the second scan signal sn-1, and
the second emission control signal e2n are each maintained at
the high level while the first emission control signal el is in
the low level. At this time, fifth and seventh transistors M5
(e.g., M51 or M52) and M7 (e.g., M71 or M72) are turned on
by the first emission control signal eln so that the voltage
obtained by EQUATION 1 1s applied between the gate and
source of the first transistor M1.

Vsg=Vdd-(Vdata=|Vihl) [EQUATION 1]

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

The seventh transistor M7 is turned on so that the current
obtained by EQUATION 2 flows to the OLED OLEDI.

[EQUATION 2]

lorep = 5 (Vgs - [Vih]?

(Vdata - Vdd + |ViH| - |Vih)?

(Vdata — Vdd)

DT T W™

wherein, 1,; -5, Vgs, Vdd, Vth, and Vdata represent the
current that flows to the OLED OLED], the voltage applied to
the gate of the first transistor MI, the voltage of the pixel
power source, the threshold voltage of the first transistor M1,
and the voltage of the data signal, respectively.
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Therefore, as shown by EQUATION 2, the current flows to
the first OLED OLED1 regardless of the threshold voltage of
the first transistor M1.

In the second period Ta2, after the second scan signal sn-1
is again in the low level to initialize the capacitor Cst, the first
scan signal sn is in the low level to transmit the data signal to
the first node A (e.g., Al or A2). An electric current flows
through the first transistor M1 serving as a diode due to the
third transistor M3 so that the voltage corresponding to the
voltage of the datasignal is stored in the capacitor Cstand that
the voltage obtained by the EQUATION 1 is applied between
the source and gate of the first transistor M1.

Then, when the second emission control signal 2% main-
tains the low level for a predetermined time, sixth and eighth
transistors M6 (e.g., M61 or M62) and M8 (e.g., M81 or M82)
are turned on so that the current obtained by the EQUATION
2 flows to the second OLED OLED2.

Therefore, the first and second OLEDs OLED1 and
OLED2 connected with one pixel circuit sequentially emit
light.

FIG. 6 is a timing diagram illustrating an operation of a
case in which the pixels of FIGS. 3 and 4 are formed with
NMOS transistors instead of PMOS transistors. Referring to
FIG. 6, each of the pixels is operated by a first scan signal sn,
a second scan signal sn-1, a first emission control signal elz,
and a second emission control signal e2x. The operation of the
pixel is divided into a first period Th1 in which a first OLED
(e.g., OLED11 or OLED12) emits light and a second period
Tb2 in which a second OLED (e.g., OLED21 or OLED22)
emits light.

FIG. 7 is a timing diagram illustrating emission processes
of alight emitting display according to an embodiment of the
present invention. Referring to FIG. 7, serially input data
signals are divided into first data signals d1, d3, . . ., dm-3,
and dm-1 input to odd rows and second data signals d2,
d4, ..., dm-2, and dm input to even rows. When the first data
signals d1, d3, . . ., dm-3, and dm-1 are output from a data
driver (e.g., the data driver 2004) and input to the odd rows,
the second data signals d2, d4, . . ., dm-2, and dm are input
to the data driver (e.g., the data driver 200a). Here, the num-
bers between 1 and refer to the row numbers of the light
emitting display. A period in which the odd rows emit light is
referred to as a first sub-field, and a period in which the even
rows emit light is referred to as a second sub-field. One frame
is composed of the first sub-field and the second sub-field.

In operation, the first data signals d1,d3, . . . , dm-3, and
dm-1 are first sequentially input to the odd rows in accor-
dance with scan signals (e.g., s1, s2, s3, . . . and sn). At this
time, first emission control signals (e.g., el1, €12, ¢13, . . .
eln) are sequentially input so that a first OLED (e.g., OLED
11 or OLED 12)in each pixel circuit emits light and so that the
odd rows emit light as a result. Therefore, referring to FIG.
8A, the first sub-field emits light as illustrated in FIG. 8A.

Then, the second data signals d2,d4, .. . ,dm-2, and dmare
sequentially input to the even rows in accordance with the
scan signals. At this time, second emission control signals are
sequentially input to the even rows so that a second OLED
(e.g., OLED 21 or OLED 22) in each pixel circuit emits light
and so that the even rows emit light as a result. Therefore,
referring to F1G. 8B, the second sub-field emits light as illus-
trated in F1G. 8B.

When the first and second sub-fields emit light, all of the
OLEDs emit light to complete one frame.

FIG. 9 illustrates a structure of a light emitting display ofa
second embodiment of the present invention. Referring to
FIG. 9, the light emitting display includes an image display
unit 1005, a data driver 2005, and a scan driver 3004.
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The image display unit 1005 includes a plurality of pixel
circuits 1105, a plurality of scan lines S1, S2, ..., Sn-1, and
Sn arranged in a row direction, a plurality of first emission
control lines E11,E12,. .., E1z-1, and Elxn, second emission
control lines E21, E22, . .., E2r-1, and E2#, third emission
control lines E31, E32, . . ., and E3#-1, and E3r, and fourth
emission control lines E41, E42, . . ., E4n-1, and Edn
arranged in the row direction, a plurality of data lines D1,
D2,...,Dm-1, and Dm arranged in a column direction, and
a plurality of pixel power source lines (not shown) for sup-
plying pixel power. The pixel power source lines receive the
pixel power from an outside pixel power source that supplies
the pixel power.

The data signals transmitted from the data lines D1,
D2, ..., Dm-1, and Dm are transmitted to the pixel circuit
1105 in accordance with scan signals transmitted from the
scan lines S1, S2, . .., Sn-1, and Sn and scan signals. The
pixel circuits 1105 generate currents corresponding to the
data signals, and the currents are transmitted to the OLEDs in
accordance with first, second, third and fourth emission con-
trol signals transmitted through the first emission control
lines E11, E12, . . . , F1xz-1, and El# to the fourth emission
control lines E41, E42, . . ., Edn-1, and Ed#n so that an image
is displayed.

The data driver 2004 is connected with the data lines D1,
D2, ..., Dm-1, and Dm to transmit the data signals to the
image display unit 1005. The data driver 2005 sequentially
transmits red and green, green and blue, or blue and red data
to one data line.

The scan driver 3005 is formed on a side of the image
display unit 1005 and is connected with the plurality of scan
lines S1, S2, .. ., Sn-1, and Sn and the plurality of first
emission control lines E11, E12, . . ., Elr-1, and Elxn to the
fourth emission control lines E41, E42, . .., Edn-1, and E4n
so that the scan signals and the first, second, third and fourth
emission control signals are transmitted to the image display
unit 1005.

FIG. 10 illustrates a structure of a light emitting display
according to a third embodiment of the present invention.
Referring to FIG. 10, the light emitting display includes an
image display unit 100c, a data driver 200¢, and a scan driver
300c.

The image display unit 100¢ includes a plurality of pixel
circuits 110¢, four OLEDs (not shown) connected with each
of the pixel circuits 110¢, a plurality of scan lines S0, S1,
S2,...,8n-1, and Sn arranged in a row direction, a plurality
of first emission control lines E11, E12, ..., E1r-1, and Eln,
second emission control lines E21, E22, ..., E2r-1, and E2x,
third emission control lines E31, E32, . . ., and E3#-1, and
E3n, and fourth emission control lines E41, E42, .. ., Edn-1,
and Edr arranged in the row direction, a plurality of data lines
D1,D2,...,Dm-1, and Dm arranged in a column direction,
and a plurality of pixel power source lines (not shown) for
supplying pixel power. The pixel power source lines receive
the pixel power from an outside pixel power source that
supplies the pixel power.

Each of the pixel circuits 110¢ receives a scan signal of a
current scan line and a scan signal of a previous scan line
through the scan lines S0, S1, S2, . . ., Sn-1, and Sn (e.g.,
Sn-1 and Sn) and gererates currents corresponding to the
data signals transmitted from the data lines D1, D2, . . .,
Dm-1, and Dm. The driving currents are transmitted to the
four OLEDs in accordance with first, second, third and fourth
emission control signals transmitted through the first emis-
sion control signals E11, E12, . . ., Elz-1, and Elz to the
fourth emission control lines E41, E42, . . ., E4n-1, and E4n
so that an image is displayed.
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The data driver 200c is connected with the data lines D1,
D2, ..., Dm-1, and Dm to transmit the data signals to the

image display unit 100c. The data driver 200¢ sequentially
transmits red and green, green and blue, or blue and red data
to one data line.

The scan driver 300c¢ is formed on a side of the image
display unit 100¢ and is connected with the plurality of scan
lines S0, S1, S2, .. ., Sn-1, and Sn and the plurality of first
emission control lines E11, E12, . .., E1»-1, and El# to the
fourth emission control lines E41, E42, .. ., E4rn-1, and E4n
so that the scan signals and the first, second, third and fourth
emission control signals are transmitted to the image display
unit 100c¢.

FIG. 11 is a circuit diagram illustrating an embodiment of
a pixel of the light emitting display of FIG. 9. Referring to
FIG. 11, the pixel includes four OLEDs and a pixel circuit
(e.g., the pixel circuit 1106). The four OLEDs OLED13,
OLED23, OLED33, and OLED43 are connected with one
pixel circuit. The pixel circuit (e.g., the pixel circuit 1106)
includes a driving circuit 111¢, a first switching circuit 112¢,
and a second switching circuit 113¢.

The driving circuit 111¢ includes first and second transis-
tors M13 and M23 and a capacitor Cstc. The first switching
circuit 112¢ includes third and fourth transistors M33 and
M43. The second switching circuit 113¢ includes fifth and
sixth transistors M53 and M63.

Each of the first to sixth transistors M13 to M63 includes a
source, a drain, and a gate. Since the drains and the sources of
the first to sixth transistors M13 to M63 have no physical
difference, each source and drain may be referred to as a first
electrode and a second electrode. Also, the capacitor Cstc
includes a first electrode and a second electrode. The four
OLEDs are referred to as first to fourth OLEDs OLED13 to
OLED43.

The source of the first transistor M13 is connected with a
pixel power source line Vdd, the drain of the first transistor
M13 is connected with a first node A3, and the gate of the first
transistor M13 is connected with a second node B3 so that an
amount of current that flows from the source of the first
transistor M13 to the drain of the first transistor M13 is
determined in accordance with a voltage applied to the gate of
the first transistor M13.

The source of the second transistor M23 is connected with
a data line Dm, the drain of the second transistor M23 is
connected with the second node B3, and the gate ofthe second
transistor M23 is connected with a scan line Sn so that the
second transistor M23 performs on and off operations in
accordance with a scan signal sn transmitted through the scan
line Sn to selectively apply a data signal to the second node
B3.

The source of the third transistor M33 is connected with the
first node A3, the drain of the third transistor M33 is con-
nected with the first OLED OLED13, and the gate of the third
transistor M33 is connected with a first emission control line
El n so that the third transistor M33 performs on and off
operations in accordance with a first emission control signal
eln received through the first emission control line Elr to
selectively apply the current that flows through the first node
A3 to the first OLED OLED13.

The source of the fourth transistor M43 is connected with
the first node A3, the drain of the fourth transistor M43 is
connected with the second OLED OLED23, and the gate of
the fourth transistor M43 is connected with a second emission
control line E27 so that the fourth transistor M43 performs on
and off operations in accordance with a second emission
control signal e2n received through the second emission con-
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trol line E2n to selectively apply the current that flows
through the first node A3 to the second OLED OLED23.

The source of the fifth transistor M53 is connected with the
firstnode A3, the drain of the fifth transistor M53 is connected
with the third OLED OLED33, and the gate of the fifth
transistor M53 is connected with a third emission control line
E3 n so that the fifth transistor M53 selectively applies the
current that flows from the source of the fifth transistor M53
to the drain of the fifth transistor M53, to the third OLED
OLED33 in accordance with a third emission control signal
e3n transmitted through the third emission control line E3#x to
emit light from the third OLED OLED33.

The source ofthe sixth transistor M63 is connected with the
first node A3, the drain of the sixth transistor M63 is con-
nected with the fourth OLED OLED43, and the gate of the
sixth transistor M63 is connected with a fourth emission
control line E4n so that the sixth transistor M63 selectively
applies the current that flows from the source of the sixth
transistor M63 to the drain of the sixth transistor M3, to the
fourth OLED OLED43 in accordance with a fourth emission
control signal e 4 transmitted through the fourth emission
control line Edr to emit light from the fourth OLED
OLED43.

FIG. 12 illustrates waveforms of signals transmitted to the
light emitting display that uses the pixel of FIG. 11. Referring
to FIG. 12, the pixel is operated by a scan signal sn, a data
signal, and first, second, third and fourth emission control
signals el to edn. The scan signal sn and the first to fourth
emission control signals el to edr are periodical signals
having first to fourth periods T1 to T4.

In the first period Tcl, the first emission control signal el
is in a low level. In the second period Tc2, the third emission
control signal €3z is in the low level. In the third period Tc3,
the second emission control signal e2# is in the low level. In
the fourth period Tcd, the fourth emission control signal e 41
is in the low level. The scan signal sn is in the low level for a
moment at the start point of each period.

In the first period Tel, a second transistor M23 is turned on
by the scan signal sn so that the data signal is transmitted to a
second node B3 through the second transistor M23. The pixel
power is transmitted to the first electrode of a capacitor Cstc
so that a voltage value corresponding to a difference Vdd-
Vdata between the pixel power and the data signal is stored in
the capacitor Cstc.

The capacitor Cstc applies the voltage corresponding to the
difference between the pixel power and the data signal to the
gate of a first transistor M13 through the second node B3 so
that the first transistor M13 flows a current corresponding to
the data signal to a first node A3.

A third transistor M33 is turned on by the first emission
control signal elx so that the current flows to the first OLED
OLED13.

In the second period Tc2, the voltage value corresponding
to the difference between the pixel power source and the data
signal is stored in the capacitor Cstc by the scan signal sn and
the data signal so that the first transistor M13 flows the current
corresponding to the data signal to the first node A3. The fifth
transistor M53 is turned on by the third emission control
signal e3n so that the current flows to the third OLED
OLED33.

In the third and fourth periods Tc3 and Tcd, a current is
generated as in the first and second periods Tc1 and Tc2, and
the current flows to the first node A3. In the third period Tc3,
the current flows to the second OLED OLED23 by the second
emission control signal e2x. In the fourth period Tc4, the
current flows to the fourth OLED OLED43 by the fourth
emission control signal edn.
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Therefore, the first to fourth OLEDs OLED13 to OLED43
sequentially emit light in the order described above.

FIG. 13 is a circuit diagram illustrating a first embodiment
of a pixel of the light emitting display of FIG. 10. Referring to
FIG. 13, the pixel includes four OLEDs and a pixel circuit
(e.g., the pixel circuit 110¢). The four OLEDs OLED14,
OLED24, OLED34, and OLED44 are connected with one
pixel circuit. The pixel circuit (e.g., the pixel circuit 110¢)
includes a driving circuit 1114, a first switching circuit 1124,
and a second switching circuit 1134.

The driving circuit 1114 includes first to eighth transistors
M14 to M84 and a capacitor Cstd. The first switching circuit
112d includes ninth and tenth transistors M94 and M104. The
second switching circuit 1134 includes 117 and 127 transis-
tors M114 and M124. Each transistor includes a source, a
drain, and a gate. The capacitor Cstd includes a first electrode
and a second electrode.

Since the drains and the sources of the first to twelfth
transistors M14 to M124 have no physical difference, each
source and drain may be referred to as a first electrode and a
second electrode.

The drain of the first transistor M14 is connected with a first
node A4, the source of the first transistor M14 is connected
with a second node B4, and the gate of the first transistor M14
is connected with a third node C4 so that a current flows from
the second node B4 to the first node A4 in accordance with a
voltage of the third node C4.

The source of the second transistor M24 is connected with
a data line Dm, the drain of the second transistor M24 is
connected with the second node B4, and the gate of the second
transistor M24 is connected with a first scan line Sn so that the
second transistor M24 performs a switching operation in
accordance with a first scan signal sn transmitted through the
first scan line Sn to selectively transmit a data signal trans-
mitted through the data line Dm to the second node B4.

The source of the third transistor M34 is connected with the
first node Ad, the drain of the third transistor M34 is con-
nected with the third node C4, and the gate of the third
transistor M34 is connected with the first scan line Sn so that
the potential of the first node A4 is made equal to the potential
of the third node C4 in accordance with the first scan signal sn
transmitted through the first scan line Sn to have an electric
current flow through the first transistor M14. Therefore, the
first transistor M14 serves as a diode.

The source and gate of the fourth transistor M44 are con-
nected with a second scan line Sn-1 and the drain of the
fourth transistor M44 is connected with the third node C4 so
that the fourth transistor M44 applies an initializing signal to
the third node C4. The initializing signal is a second scan
signal sn-1 input to select the row that precedes by one row
the row to which the first scan signal sn is input to select, and
is received through the second scan line Sn-1. That is, the
second scan line Sn-1 refers to the scan line connected with
the row that precedes the row to which the first scan line Sn is
connected by one row.

The source of the fifth transistor M54 is connected with a
pixel power source Vdd, the drain of the fifth transistor M54
is connected with the second node B4, and the gate of the fifth
transistor M54 is connected with a first emission control line
Elnr so that the fifth transistor M54 selectively applies a pixel
power of the pixel power source Vdd to the second node B4 in
accordance with a first emission control signal elr transmit-
ted through the first emission control line Elz.

The source of the sixth transistor M64 is connected with the
pixel power source Vdd, the drain of the sixth transistor M 64
is connected with the second node B4, and the gate of the sixth
transistor M64 is connected with a second emission control
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line B2 so that the sixth transistor M64 selectively applies
the pixel power of the pixel power source Vdd to the second
node B4 in accordance with a second emission control signal
e2n transmitted through the second emission control line E2x.

The source of the seventh transistor M74 is connected with
the pixel power source Vdd, the drain of the seventh transistor
M74 is connected with the second node B4, and the gate of the
seventh transistor M74 is connected with a third emission
control line E37 so that the seventh transistor M74 selectively
applies the pixel power of the pixel power source Vdd to the
second node B4 in accordance with a third emission control
signal e3» transmitted through the third emission control line
E3n.

The source of the eighth transistor M84 is connected with
the pixel power source Vdd, the drain of the eighth transistor
M84 is connected with the second node B4, and the gate of the
eighth transistor M84 is connected with a fourth emission
control line E4# so that the eighth transistor M84 selectively
applies the pixel power of the pixel power source Vdd to the
second node B4 in accordance with a fourth emission control
signal e 4n transmitted through the fourth emission control
line Edn.

The source of the ninth transistor M94 is connected with
the first node A4, the drain of the ninth transistor M94 is
connected with the first OLED OLED14, and the gate of the
ninth transistor M94 is connected with the first emission
control line E1# so that the current that flows through the first
node A4 flows to the first OLED OLED14 in accordance with
the first emission control signal elx transmitted through the
first emission control line El n to emit light from the first
OLED OLED14.

The source of the tenth transistor M104 is connected with
the first node A4, the drain of the tenth transistor M104 is
connected with the second OLED OLED24, and the gate of
the tenth transistor M104 is connected with the second emis-
sion control line E2# so that the current that flows through the
first node Ad flows to the second OLED OLED24 in accor-
dance with the second emission control signal e2ntransmitted
through the second emission control line E27 to emit light
from the second OLED OLED24.

The source of the 11” transistor M114 is connected with
the first node A4, the drain of the 117 transistor M114 is
connected with the third OLED OLED34, and the gate of the
117 transistor M114 is connected with the third emission
control line E3# so that the current that flows through the first
node A4 flows to the third OLED OLED34 in accordance
with the third emission control signal e3» transmitted through
the third emission control line E3# to emit light from the third
OLED OLED34.

The source of the 12 transistor M124 is connected with
the first node A4, the drain of the 12 transistor M124 is
connected with the fourth OLED OLED44, and the gate of the
127 transistor M124 is connected with the fourth emission
control line E4r so that the current that flows through the
fourth node A4 flows to the fourth OLED OLED44 in accor-
dance with the fourth emission control signal e 4n transmitted
through the fourth emission line E4x to emit light from the
fourth OLED OLED44.

The first electrode of the capacitor Cstd is connected with
the pixel power source Vdd and the second electrode of the
capacitor Cstd is connected with the third node C4 so that the
capacitor Cstd is initialized by the initializing signal trans-
mitted to the third node C4 through the fourth transistor M44,
and the voltage corresponding to the data signal is stored by
the capacitor Cstd and then transmitted to the third node C4.
Therefore, the gate voltage of the first transistor M14 is main-
tained for a predetermined time.
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FIG. 14 is a circuit diagram illustrating a second embodi-
ment of a pixel of the light emitting display of FIG. 10.
Referring to FIG. 14, the pixel includes four OLEDs and a
pixel circuit (e.g., the pixel circuit 110¢). The four OLEDs
OLED15, OLED25, OLED35, and OLED45 are connected
with one pixel circuit. The pixel circuit (e.g., the pixel circuit
110¢) includes a driving circuit 111e, a first switching circuit
112e, and a second switching circuit 113e.

The driving circuit 111 e includes first to eighth transistors
M15 to M85 and a capacitor Cste. The first switching circuit
112¢ includes ninth and tenth transistors M95 and M105. The
second switching circuit 113¢ includes 117 and 127 transis-
tors M115 and M125. Each transistor includes a source, a
drain, and a gate. The capacitor Cste includes a first electrode
and a second electrode.

Since the drains and sources of the first to 127 transistors
M15 to M125 have no physical difference, each source and
drain may be referred to as a first electrode and a second
electrode.

The drain of the first transistor M15 is connected with a first
node A5, the source of the first transistor M15 is connected
with a second node BS, and the gate of the first transistor M15
is connected with a third node C5 so that a current flows from
the second node BS to the first node A5 in accordance with a
voltage of the third node C5.

The source of the second transistor M25 is connected with
the data line Dm, the drain of the second transistor M25 is
connected with the first node A5, and the gate of the second
transistor M25 is connected with a first scan line Sn so thatthe
second transistor M25 performs a switching operation in
accordance with a first scan signal sn transmitted through the
first scan signal Sn to selectively transmit a data signal trans-
mitted through a data line Dm to the first node A5.

The source of the third transistor M35 is connected with the
second node B5, the drain of the third transistor M35 is
connected with the third node C5, and the gate of the third
transistor M35 is connected with the first scan line Sn so that
the potential of the second node BS is made equal to the
potential of the third node C5 in accordance with the first scan
signal sn transmitted through the first scan line Sn to have an
electric current flow through the first transistor M15. There-
fore, the first transistor M15 serves as a diode.

The source of the fourth transistor M45 is connected with
an anode electrode ofan OLED (e.g., the OLED 35), the drain
of the fourth transistor M45 is connected with the third node
C5, and the gate ofthe fourth transistor M45 is connected with
a second scan line Sn-1 so that the fourth transistor M45
applies a voltage when no current flows to the first to fourth
OLEDs OLED15 to OLED4S5 to the third node C5 in accor-
dance with a second scan signal sn—1. At this time, the voltage
transmitted to the third node C5 in accordance with the sec-
ond scan signal sn-1 is used as an initializing signal for
initializing the capacitor Cste.

The source of the fifth transistor M55 is connected with a
pixel power source Vdd, the drain of the fifth transistor M55
is connected with the second node BS, and the gate of the fifth
transistor M55 is connected with a first emission control line
Elnr so that the fifth transistor M55 selectively applies a pixel
power of the pixel power source Vdd to the second node B5 in
accordance with a first emission control signal elr transmit-
ted through the first emission control line Elz.

The source of the sixth transistor M65 is connected with the
pixel power source Vdd, the drain of the sixth transistor M65
is connected with the second node BS, and the gate of the sixth
transistor M65 is connected with a second emission control
line E2n so that the sixth transistor M65 selectively applies
the pixel power of the pixel power source Vdd to the second
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node B5 in accordance with a second emission control signal
e2n transmitted through the second emission control line E2x.

The source of the seventh transistor M75 is connected with
the pixel power source line Vdd, the drain of the seventh
transistor M75 is connected with the second node B3, and the
gate of the seventh transistor M75 is connected with a third
emission control line E3# so that the seventh transistor M75
selectively applies the pixel power of the pixel power source
Vdd to the second node B5 in accordance with a third emis-
sion control signal e3# transmitted through the third emission
control line E3n.

The source of the eighth transistor M85 is connected with
the pixel power source Vdd, the drain of the eighth transistor
M85 is connected with the second node BS, and the gate of the
eighth transistor M85 is connected with a fourth emission
control line E4# so that the eighth transistor M85 selectively
applies the pixel power source to the second node B5 in
accordance with a fourth emission control signal edn trans-
mitted through the fourth emission control line Edz.

The source of the ninth transistor M95 is connected with
the first node A5, the drain of the ninth transistor M95 is
connected with the first OLED OLED15, and the gate of the
ninth transistor M95 is connected with the first emission
control line E1# so that the current that flows through the first
node A5 flows to the first OLED OLED15 in accordance with
the first emission control signal eln transmitted through the
first emission control line El n to emit light from the first
OLED OLED15.

The source of the tenth transistor M105 is connected with
the first node A5, the drain of the tenth transistor M105 is
connected with the second OLED OLED25, and the gate of
the tenth transistor M105 is connected with the second emis-
sion control line E2# so that the current that flows through the
first node AS flows to the second OLED OLED25 in accor-
dance with the second emission control signal e2ntransmitted
through the second emission control line E2# to emit light
from the second OLED OLED25.

The source of the 117 transistor M15 is connected with the
first node AS, the drain of the 117 transistor M115 is con-
nected with the third OLED OLED35, and the gate of the 117
transistor M115 is connected with the third emission control
line E3# so that the current that flows through the firstnode A5
flows to the third OLED OLED35 in accordance with the
third emission control signal e3n transmitted through the
third emission control line E3x to emit light from the third
OLED OLED35.

The source of the 127 transistor M125 is connected with
the first node AS, the drain of the 12 transistor M125 is
connected with the fourth OLED OLED45, and the gate of the
127 transistor M125 is connected with the fourth emission
control line e 4n so that the current that flows through the
fourth node AS flows to the fourth OLED OLED4S5 in accor-
dance with the fourth emission control signal e 4n transmitted
through the fourth emission control line E4n to emit light
from the fourth OLED OLED45.

The first electrode of the capacitor Cste is connected with
the pixel power source Vdd, and the second electrode of the
capacitor Cste is connected with the third node C5 so that the
capacitor Cste is initialized by the initializing signal trans-
mitted to the third node C5 through the fourth transistor M45
and so that the voltage corresponding to the data signal is
stored by the capacitor Cste and then transmitted to the third
node C5. Therefore, the gate voltage of the first transistor M1
5 is maintained for a predetermined time.

FIG. 15 illustrates waveforms of signals transmitted to the
light emitting display that uses the pixels illustrated in FIGS.
13 and 14. Referring to FIG. 15, the pixel is operated by first
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and second scan signals sn and sn-1, a data signal, and first,
second, third, and fourth emission control signals eln, e2n,
e3n, and edn. The first and second scan signals sn and sn-1
and the first to fourth emission control signals elx to edn are
periodical signals having first to fourth periods Td1 to Td4.

In the first period Tdl, the first emission control signal elr
is in a low level. In the second period Td2, the third emission
control signal e3# is in the low level. In the third period Td3,
the second emission control signal e2# is in the low level. In
the fourth period Td4, the fourth emission control signal e4r
is in the low level. The second scan signal sn-1 is the scan
signal for selecting a line that precedes the line to which the
first scan signal sn is input to select. The first scan signal sn
and the second scan signal sn-1 are sequentially in the low
level for a moment at the starting point of each period.

In the first period Tdl, a fourth transistor M4 (e.g., M44
and M45) is turned on by the second scan signal sn—1, and an
initializing signal is transmitted to the capacitor Cst (e.g.,
Cstd or Cste) through the fourth transistor M4 to initialize the
capacitor Cst. A second transistor M2 (e.g., M24 or M25) and
athird transistor M3 (e.g., M34 and M35) are turned on by the
first scan signal sn so that the potential of a first node A4 ora
second node B5 is made equal to the potential of a third node
C (e.g., C4 or C5) to have an electric current flow through a
first transistor M1 (e.g., M14 or M15). Therefore, the first
transistor M1 (e.g., M14 or M15) is connected like a diode.
The data signal is applied to a second node B4 or a second
node A5 through the second transistor M2 (e.g., M24 or
M25). Therefore, the data signal is transmitted to a second
electrode of the capacitor Cst (e.g., Cstd or Cste) through the
second transistor M2 (e.g., M24 or M25), the first transistor
M1 (e.g., or M14 or M15), and the third transistor M3 (e.g,,
M34 or M35) so that the voltage corresponding to difference
between the data signal and the threshold voltage is transmit-
ted to the second electrode of the capacitor Cst (e.g., Cstd or
Cste).

After the first scan signal sn is transited to the high level,
when the first emission control signal el is transited to the
low level and is maintained in the low level for a predeter-
mined time, a fifth transistor M5 (e.g., M54 or M55) and a
ninth transistor M9 (e.g., M94 or M95) are turned on by the
first emission control signal elr so that the voltage corre-
sponding to the EQUATION 1 is applied between the gate and
the source of the first transistor M1 (e.g., M14 or M15).

The ninth transistor M9 (e.g., M94 or M95) is turned on so
that the current corresponding to the EQUATION 2 flows to
an OLED OLED1 (E.G., OLED14 or OLED15).

Therefore, referring now to FIGS. 13 and 14 and EQUA-
TION 2, the current flows to the first OLEDs OLED14 and
OLED1S5 regardless of the threshold voltages of the first tran-
sistors M14 and M15.

In the second period Td2, the voltage value corresponding
to the difference between the pixel power source and the data
signal is stored in the capacitor Cst (e.g.. Cstd or Cste) by the
first and second scan signals sn and sn-1, and the data signal
and the voltage corresponding to the EQUATION 1 are trans-
mitted to the first transistor M1 (e.g., M14 or M15). A seventh
transistor M7 (e.g., M74 or M75) and an 11 transistor M11
(e.g., M114 or M115) are turned on by a third emission
control signal e3r and a current corresponding to the EQUA-
TION 2 flows through a third OLED OLED?3 (e.g., OLED34
or OLED35).

In the third and fourth periods Td3 and Tdd4, currents are
generated substantially the same as in the first and second
periods Td1 and Td2. That is, in the third period Td3, a sixth
transistor M6 (e.g., M64 or M65) is turned on by a second
emission control signal e2# so that a current flows to a second
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OLED OLED2 (e.g., OLED24 or OLED25). In the fourth
period Td4, an eighth transistor M8 (e.g., M84 or M85) and an
12™ transistor M12 (e.g., M124 or M125) are turned on by a
fourth emission control signal e4n so that a current flows to a
fourth OLED OLEDA (e.g., OLED44 or OLED45).

Therefore, the first to fourth OLEDs OLED1 to OLED4
(e.g., OLED14 to OLED44 or OLED15 to OLED45) sequen-
tially emit light in the order described above.

FIGS. 16 A to 16D illustrate emission processes of the light
emitting display of FIG. 9. In the image display unit 1005,
three pixel circuits are vertically arranged so that twelve
OLED:s are arranged in the form of a 2x6 matrix. A top pixel
circuit, a central pixel circuit, and a bottom pixel circuit may
be referred to as a first pixel circuit, a second pixel circuit, and
a third pixel circuit. Referring to FIGS. 16A to 16D, since all
four OLEDs are connected with one pixel circuit to sequen-
tially emit light for one frame, one frame may be divided into
four sub-fields.

As first OLED OLED13 and the third OLED OLED33
connected with one pixel circuit among the two pixel circuits
adjacent to one data line receive ared data signal R to emit red
light, and the second OLED OLED23 and the fourth OLED
OLED43 receive a green data signal G to emit green light, the
first OLED OLEDI13 and the third OLED OLED33 con-
nected with the other pixel circuit among the two circuits
receive the green data signal G to emit green light, and the
second OLED OLED23 and the fourth OLED OLED43
receive thered data signal R to emit red light. The red data and
the green data are alternately transmitted through one data
line.

FIG. 16A illustrates the first sub-field among the four sub-
fields. As illustrated in FIG. 16 A, the first pixel circuit and the
third pixel circuit emit red light through the first OLED
OLED13 receiving the red data and the second pixel circuit
emits green light through the first OLED OLED13 receiving
the green data so that the red and green light components are
simultaneously emitted.

In FIG. 16B that illustrates the second sub-field, the first
pixel circuit and the third pixel circuit emit green light
through the third OLED OLED33 receiving the green data
and the second pixel circuit emits red light through the third
OLED OLED33 receiving the red data so that the red and
green light components are simultaneously emitted. Also, in
the third and fourth sub-fields illustrated in FIGS. 16C and
16D, the red and green light components are simultaneously
emitted.

When only one colored light is emitted from one sub-field,
color breakup is generated. However, since the red and green
light components are simultaneously emitted from each sub-
field and, considering the entire image display unit, red,
green, and blue light components are simultaneously emitted
from each sub-field, color breakup can be prevented by the
present invention. The light emitting display of FIG. 10 oper-
ates substantially the same as described above for the display
of FIG. 9 so that the display of FIG. 10 can also prevent the
generation of color breakup.

As described above, according to a light emitting display of
the present invention, threshold voltages of transistors are
compensated so that uniform currents flow to OLEDs regard-
less of a deviation in the threshold voltages, thus making
brightness more uniform. Also, a plurality of OLEDs emit
light through one pixel circuit so that the number of data lines
and the number of pixel power lines can be reduced.

In particular, since four OLEDs are connected with one
pixel circuit of one embodiment, it is possible to reduce the
number of pixel circuits of a light emitting display. Therefore,
pixel circuits required can be less than a conventional display
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where one pixel is connected with one OLED. Since the
number of pixel circuits is reduced. it is also possible to
reduce the number of scan lines, data lines, and emission
control lines that transmit signals. Therefore, it is possible to
reduce the size of a scan driver and the size of a data driver,
thereby aming it is possible to reduce unnecessary space.
Also, as the number of wiring lines is reduced, the aperture
ratio of the light emitting display increases.

Also, as the number of data lines is reduced, it is possible to
reduce the size of the data driver and to thus reduce a manu-
facturing cost of the light emitting display.

Also, it is possible to control the emission orders of the
OLEDs and to thus prevent the color breakup of the light
emitting display.

While the invention has been described in connection with
certain exemplary embodiments, it is to be understood by
those skilled in the art that the invention is not limited to the
disclosed embodiments, but, on the contrary, is intended to
cover various modifications included within the spirit and
scope of the appended claims and equivalents thereof.

What is claimed is:

1. A light emitting display comprising:

first and second scan lines arranged in a row direction to
transmit first and second scan signals;

a data line arranged in a column direction to transmit a data
signal;

an image display unit including first and second emission
control lines arranged in the row direction to transmit
first and second emission control signals, respectively,
and a pixel formed in a region defined by the first and
second scan lines and the data line,

wherein the pixel comprises:

a driving circuit for receiving the first and second scan
signals, the data signal, the first and second emission
control signals, and a first power of a first power source
to drive a current;

a switching circuit connected with the driving circuit to
receive the current, the switching circuit for selectively
applying the current in accordance with the first and
second emission control signals; and

first and second organic light emitting diodes (OLEDs)
positioned on two different rows of the image display
unit and connected with the switching circuit to receive
the current in accordance with an operation of the
switching circuit and to emit light,

wherein the driving circuit comprises:

a first transistor for receiving the first power of the first
power source and for supplying the current to the first
and second OLEDs, the current corresponding to a volt-
age applied to a gate of the first transistor;

a second transistor for selectively applying a data signal to
a first electrode of the first transistor in accordance with
the first scan signal;

a third transistor for selectively forming an electrical con-
nection between a second electrode of the first transistor
and the gate of the first transistor in accordance with the
first scan signal;

a capacitor for storing the voltage applied to the gate ofthe
first transistor while the data signal is applied to the first
electrode of the first transistor and for maintaining the
stored voltage at the gate of the first transistor for a
predetermined time period when at least one of the first
and second OLEDs emits light;

a fourth transistor for selectively applying an initializing
signal to the capacitor in accordance with the second
scan signal;
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a fifth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with the first emission control signal; and

a sixth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with the second emission control signal.

2. The light emitting display as claimed in claim 1,

wherein the switching circuit comprises a first switching
circuit and a second switching circuit,

wherein the first switching circuit comprises a seventh
transistor for selectively applying the current to the first
OLED in accordance with the first emission control
signal, and

wherein the second switching circuit comprises an eighth
transistor for selectively applying the current to the sec-
ond OLED in accordance with the second emission con-
trol signal.

3. The light emitting display as claimed in claim 2,

wherein the first emission control line is formed on the
driving circuit, and

wherein the second emission control line is formed adja-
cent to the driving circuit.

4. The light emitting display as claimed in claim 1, wherein
alevel of the voltage applied to the gate of the first transistor
is a difference between a voltage of the data signal and a
threshold voltage of the first transistor obtained by the first
power of the first power source.

5. The light emitting display as claimed in claim 1, wherein
the initializing signal is the second scan signal of the second
scan line, the second scan line preceding the first scan line to
which the first scan signal is input.

6. The light emitting display as claimed in claim 1, wherein
the initializing signal is a voltage applied to at least one the
first and second OLEDs while no current flows to first and
second OLEDs from the first transistor.

7. The light emitting display as claimed in claim 1, wherein
the first and second OLEDs emit light of a same color.

8. The light emitting display as claimed in claim 1, wherein
the first and second OLEDs are organic light emitting diodes.

9. A light emitting display comprising:

first and second scan lines arranged in a row direction to
transmit first and second scan signals;

adata line arranged in a column direction to transmit a data
signal,

an image display unit including first and second emission
control lines arranged in the row direction to transmit
first and second emission control signals, respectively,
and a pixel formed in a region defined by the first and
second scan lines and the data line,

wherein the pixel comprises:

a driving circuit for receiving the first and second scan
signals, the data signal, the first and second emission
control signals, and a first power of a first power source
to drive a current;

a switching circuit connected with the driving circuit to
receive the current, the switching circuit for selectively
applying the current in accordance with the first and
second emission control signals; and

first and second organic light emitting diodes (OLEDs)
positioned on two different rows of the image display
unit and connected with the switching circuit to receive
the current in accordance with an operation of the
switching circuit and to emit light,

wherein the driving circuit comprises:

a first transistor having first and second electrodes con-
nected with first and second nodes, respectively, and
having a third electrode connected with a third node;
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a second transistor having first and second electrodes con-
nected with the data line and the second node, respec-
tively, and having a third electrode connected with the
first scan line;

a third transistor having first and second electrodes con-
nected with the first and third nodes, respectively, and
having a third electrode connected with the first scan
line;

a fourth transistor having first and second electrodes con-
nected with the third node and an initializing signal line,
respectively, and having a third electrode connected with
the second scan line; and

a capacitor having a first electrode connected with the first
power source and a second electrode connected with the
third node;

a fifth transistor having first and second electrodes con-
nected with the second node and the first power source,
respectively, and having a third electrode connected with
the first emission control line; and

a sixth transistor having first and second electrodes con-
nected with the second node and the first power source,
respectively, and having a third electrode connected with
the second emission control line.

10. The light emitting display as claimed in claim 9,

wherein the switching circuit comprises a first switching
circuit and a second switching circuit,

wherein the first switching circuit comprises a seventh
transistor having first and second electrodes connected
with the first node and the first OLED, respectively, and
having a third electrode connected with the first emis-
sion control line, and

wherein the second switching circuit comprises an eighth
transistor having first and second electrodes connected
with the first node and the second OLED, respectively,
and having a third electrode connected with the second
emission control line.

11. The light emitting display as claimed in claim 9,
wherein the initializing signal line transmits a voltage applied
to at least one of the first and second OLED:s.

12. The light emitting display as claimed in claim 9,
wherein the initializing signal line is connected with the sec-
ond scan line, the second scan line preceding the first scan
line.

13. The light emitting display as claimed in claim 9,
wherein the first and second OLEDs emit light of a same
color.

14. A light emitting display comprising;

first and second scan lines arranged in a row direction to
transmit first and second scan signals;

a data line arranged in a column direction to transmit a data
signal,

an image display unit including first and second emission
control lines arranged in the row direction to transmit
first and second emission control signals, respectively,
and a pixel formed in a region defined by the first and
second scan lines and the data line,

wherein the pixel comprises:

a driving circuit for receiving the first and second scan
signals, the data signal, the first and second emission
control signals, and a first power of a first power source
to drive a current;

a switching circuit connected with the driving circuit to
receive the current, the switching circuit for selectively
applying the current in accordance with the first and
second emission control signals; and

first and second organic light emitting diodes (OLEDs)
positioned on two different rows of the image display
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unit and connected with the switching circuit to receive
the current in accordance with an operation of the
switching circuit and to emit light,

wherein the driving circuit comprises:

a first transistor having first and second electrodes con-
nected with first and second nodes, respectively, and
having a third electrode connected with a third node;

asecond transistor having first and second electrodes con-
nected with a data line and the first node, respectively,
and having a third electrode connected with the first scan
line;

a third transistor having first and second electrodes con-
nected with the second and third nodes, respectively, and
having a third electrode connected with the first scan
line;

a fourth transistor whose first and second electrodes con-
nected with the third node and an initializing signal line,
respectively, and having a third electrode connected with
a second scan line; and

a capacitor having a first electrode connected with the first
power source and a second electrode connected with the
third node;

a fifth transistor having first and second electrodes con-
nected with the second node and the first power source,
respectively, and having a third electrode connected with
the first emission control line; and

a sixth transistor having first and second electrodes con-
nected with the second node and the first power source,
respectively, and having a third electrode connected with
the second emission control line.

15. The light emitting display as claimed in claim 14,

wherein the switching circuit comprises a first switching
circuit and a second switching circuit,

wherein the first switching circuit comprises a seventh
transistor having first and second electrodes connected
with the first node and the first OLED, respectively, and
having a third electrode connected with the first emis-
sion control line, and

wherein the second switching circuit comprises an eighth
transistor having first and second electrodes connected
with the first node and the second OLED, respectively,
and having a third electrode connected with the second
emission control line.

16. The light emitting display as claimed in claim 14,
wherein the initializing signal line transmits a voltage applied
to at least one of the first and second OLED:s.

17. The light emitting display as claimed in claim 14,
wherein the initializing signal line is connected with the sec-
ond scan line, the scan line preceding the first scan line.

18. The light emitting display as claimed in claim 14,
wherein the first and second OLEDs emit light of a same
color.

19. A pixel comprising:

first, second, third, and fourth organic light emitting diodes
(OLED:s);

a driving circuit commonly connected with the first, sec-
ond, third, and fourth OLEDs to drive the first, second,
third, and fourth OLEDs; and

a switching circuit connected between the first, second,
third, and fourth OLEDs and the driving circuit to
sequentially control the driving of the first, second, third,
and fourth OLEDs,

wherein the driving circuit comprises:

a first transistor for receiving a first power of a first power
source and for supplying a current in accordance with a
first voltage corresponding to the data signal;
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a second transistor for receiving a first scan signal to selec-
tively apply the data signal to the first transistor;

a capacitor for storing the first voltage for a predetermined
time;

a third transistor for receiving the first scan signal to selec-
tively connect the first transistor to serve as a diode;

a fourth transistor for selectively applying an initializing
signal in accordance with a second scan signal to initial-
ize the capacitor;

a fifth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with a first emission control signal;

a sixth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with a second emission control signal;

a seventh transistor for selectively applying the first power
of the first power source to the first transistor in accor-
dance with a third emission control signal; and

an eighth transistor for selectively applying the first power
of the first power source to the first transistor in accor-
dance with a fourth emission control signal.

20. The pixel as claimed in claim 19, wherein the switching

circuit comprises:

a first switching circuit for selectively applying the current
in accordance with the first and second emission control
signals; and

a second switching circuit for selectively applying the cur-
rent in accordance with the third and fourth emission
control signals.

21. The pixel as claimed in claim 19,

wherein the first, second, third, and fourth emission control
signals are periodical signal having first, second, third,
and fourth time periods,

wherein the first and third emission control signals main-
tain different voltage levels in the first and second time
periods and are repeatedly in a same voltage level in the
third and fourth time periods, and

wherein the second and fourth emission control signals are
repeatedly in a same voltage level in the first and second
time periods and maintain different voltage levels in the
third and fourth time periods.

22. The pixel as claimed in claim 20, wherein the first

switching circuit comprises:

a ninth transistor for selectively applying the current to the
first OLED in accordance with the first emission control
signal; and

a tenth transistor for selectively applying the current to the
second OLED in accordance with the second emission
control signal, and wherein the second switching circuit
comprises:

an 117 transistor for selectively applying the current to the
third OLED in accordance with the third emission con-
trol signal; and

a 12™ transistor for selectively applying the current to the
fourth OLED in accordance with the fourth emission
control signal.

23. The pixel as claimed in claim 19, wherein the initializ-

ing signal is the second scan signal.

24. The pixel as claimed in claim 19, wherein the initializ-

ing signal is a voltage applied to at least one of the first,
second, third, and fourth OLEDs while no current flows
through the first, second, third, and fourth OLEDs.

25. A light emitting display comprising:

an image display unit including a plurality of pixels;

a data driving part for transmitting data signals to the
pixels; and
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a scan driver for transmitting scan signals and emission
control signals to the pixels,

wherein each of the pixels comprises:

first, second, third, and fourth organic light emitting diodes
(OLEDs);

a driving circuit commonly connected with the first, sec-
ond, third, and fourth OLEDs to drive the first, second,
third, and fourth OLEDs; and

a switching circuit connected between the first, second,
third, and fourth OLEDs and the driving circuit to
sequentially control the driving of the first, second, third,
and fourth OLEDs,

wherein the driving circuit comprises:

a first transistor for receiving a first power of a first power
source and for supplying a current in accordance with a
first voltage corresponding to the data signal;

a second transistor for receiving a first scan signal of the
scan signals to selectively apply the data signal to the
first transistor;

a capacitor for storing the first voltage for a predetermined
time;

a third transistor for receiving the first scan signal to selec-
tively connect the first transistor to serve as a diode;

a fourth transistor for selectively applying an initializing
signal in accordance with a second scan signal of the
scan signals to initialize the capacitor;

a fifth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with a first emission control signal of the emission con-
trol signals;

a sixth transistor for selectively applying the first power of
the first power source to the first transistor in accordance
with a second emission control signal of the emission
control signals;

a seventh transistor for selectively applying the first power
of the first power source to the first transistor in accor-
dance with a third emission control signal of the emis-
sion control signals; and

an eighth transistor for selectively applying the first power
of the first power source to the first transistor in accor-
dance with a fourth emission control signal of the emis-
sion control signals.

5

10

20

25

30

26

26. The light emitting display as claimed in claim 25,
wherein the switching circuit comprises:

a first switching circuit for selectively applying the current
in accordance with the first and second emission control
signals; and

a second switching circuit for selectively applying the cur-
rent in accordance with the third and fourth emission
control signals.

27. The light emitting display as claimed in claim 26,

wherein the first switching circuit comprises:

a ninth transistor for selectively applying the current to the
first OLED in accordance with the first emission control
signal; and

a tenth transistor for selectively applying the current to the
second OLED in accordance with the second emission
control signal, and

wherein the second switching circuit comprises:

an 11” transistor for selectively applying the current to the
third OLED in accordance with the third emission con-
trol signal; and

a 12” transistor for selectively applying the current to the
fourth OLED in accordance with the fourth emission
control signal.

28. The light emitting display as claimed in claim 25,
wherein, among the plurality of pixels, in a first pixel and a
second pixel adjacent to each other and receiving at least one
of the data signals through a same one of the data lines, an
emission order of the first and second OLEDs of'the first pixel
is different from an emission order of the first and second
OLED:s of the second pixel and an emission order of the third
and fourth OLEDs of the first pixel is different from an
emission order of the third and fourth OLEDs of the second
pixel.

29. The light emitting display as claimed in claim 25,
wherein the second scan signal is transmitted to one scan line
preceding another scan line to which the first scan signal is
transmitted.

30. The light emitting display as claimed in claim 25,
wherein the data driver sequentially outputs two data signals
of the data signals, the two data signals having information on
different colors.
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