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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0122490, filed on
Dec. 10, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to a pixel and an organic light
emitting display device, and more specifically, to a pixel that
is useful for implementing high resolution and high frequen-
cies, and an organic light emitting display device using the

pixel.
[0004] 2. Description of the Related Technology
[0005] Various flat panel display devices that have advan-

tages over cathode ray tubes, that is, the weight and size, have
been developed. Flat panel display devices, liquid crystal
display devices, field emission display devices, plasma dis-
play panels, and organic light emitting display devices have
been proposed.

[0006] The organic light emitting display devices display
images using OLEDs (organic light emitting diodes) that
generate light by recombination of electrons and holes.
[0007] The field of application of such organic light emit-
ting display devices has increasingly expanded to include
PDAs, MP3 players, mobile phones, etc. due to various
advantages, such as high color reproduction and a small
thickness.

[0008] The organic light emitting diodes used for the
organic light emitting display devices include an anode elec-
trode, a cathode electrode, and a light emitting layer formed
therebetween. The organic light emitting diode emits light,
when electric current flows from the anode electrode and the
cathode electrode, and the amount of emitted light changes in
accordance with changes in the amount of electric current,
such that luminance is controlled.

[0009] FIG. 1 is a circuit diagram illustrating a pixel
employed in some light emitting display devices. Referring to
FIG. 1, the pixel includes an organic light emitting diode
OLED, a first transistor T1, a second transistor T2, a third
transistor T3, a fourth transistor T4, a fifth transistor T5, a
sixth transistor T6, and a capacitor Cst. The first to sixth
transistors T1 to T6 have a gate electrode, a source electrode,
and a drain electrode, and the capacitor Cst is composed of a
first electrode and a second electrode.

[0010] Regarding the first transistor T1, the source elec-
trode is connected to a first node A, the drain electrode is
connected to a second node B, and the gate electrode is
connected to a third node C.

[0011] Regarding the second transistor T2, the source elec-
trode is connected to a data line Dm and the drain electrode is
connected to the first node A. Further, the gate electrode is
connected to a first scanning line Sn. Therefore, a data signal
is transmitted to the first node A by a first scanning signal that
is inputted through the first scanning line Sn.

[0012] Regarding the third transistor T3, the source elec-
trode is connected to the second node B, the drain electrode is
connected to the third node C, and the gate electrode is con-
nected to the first scanning line Sn. The potentials of the
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second node B and the third node C become the same, when
the third transistor T3 is turned on by the first scanning signal
that is transmitted through the first scanning line.

[0013] Regarding the fourth transistor T4, the source is
connected to an initialization power supply VINT, the drain
electrode is connected to the third node C, and the gate elec-
trode is connected to a second scanning line Sn-1. In this
configuration, a scanning signal that is transmitted to the
second scanning line Sn~1 is a scanning signal that allows a
data signal to be transmitted to the pixel of the previous row.
[0014] Regarding the fifth transistor T5, the source elec-
trode is connected to a first pixel power supply ELVDD, the
drain electrode is connected to the first node A, and the gate
electrode is connected to a light emitting control line En.
Therefore, the first pixel power supply ELVDD is selectively
supplied to the first transistor T1, in accordance with a light
emitting control signal that is transmitted through the light
emitting control line.

[0015] Regarding the sixth switching transistor T6, the
source electrode is connected to the third node C, the drain
electrode is connected to the organic light emitting diode
OLED, and the gate electrode is connected to the light emit-
ting control line En. Therefore, the electric current flowing
from the source electrode of the first transistor to the drain
electrode is selectively transmitted to the organic light emit-
ting diode OLED, in accordance with the light emitting con-
trol signal that is transmitted through the light emitting con-
trol line En.

[0016] Regarding the capacitor Cst, the first electrode is
connected to the first pixel power supply ELVDD and the
second electrode is connected to the third node C. Therefore,
when an initialization signal is transmitted to the third node C
by the fourth transistor T4, the capacitor Cst stores the ini-
tialization voltage so that the third node C maintains the
initialization voltage. Further, when a data signal is transmit-
ted to the first transistor T1 by the second transistor T2 and the
third transistor T3, the third node C stores voltage corre-
sponding to the data signal.

[0017] The current in the OLED is represented by the fol-
lowing Formula 1:

[Formula 1]

IS ey

loLep = g(VgS - Vih=

(Vdata — ELNDD + Vih - Vihy*= g (Vdata — ELVDD)?

where 1, ., is electric current flowing to the organic light
emitting diode OLED, Vgs is voltage applied in between the
gate electrode and the source electrode of the first transistor
T1, EVDDD is voltage of the first pixel power supply, Vth is
threshold voltage of the first transistor T1, and Vdata is volt-
age of a data signal.

[0018] Referring to Formula 1, the electric current flowing
to the organic light emitting diode OLED by the first transis-
tor corresponds to the voltage of the data signal and the
voltage of the first pixel power ELVDD, and is independent of
the threshold voltage Vth of the first transistor. Therefore, the
threshold voltage is compensated.

[0019] However, since the electric current flows according
to the voltage of the first pixel power ELVDD and the data
signal, and the first pixel power transmitted to each pixel is
different by voltage drop, uniform electric current does not
flow to the pixels.
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[0020] Further, when the organic light emitting display
device has high resolution and receives a high-frequency
driving signal, the length of one horizontal time is reduced.
For example, the organic light emitting display device is
driven at FHD resolution and 60 Hz, the length of one hori-
zontal time is 14.8 s, while it is driven at FHD resolution and
120 Hz, the length of one horizontal time decreases to 7.4 pis.
[0021] As the length of one horizontal time reduces, the
time for compensating the threshold voltage reduces, such
that the picture quality is deteriorated.

SUMMARY

[0022] One aspect is a pixel including an organic light
emitting diode configured to emit light according to a pixel
electric current flowing from a first pixel power supply to a
second pixel power supply, a first transistor including a first
electrode connected to the first pixel power supply, a second
electrode connected to a first node, and a gate connected to a
second node, where the pixel electric current flows from the
first electrode to the second electrode, according to a voltage
of the gate, a second transistor configured to selectively sup-
ply a data signal to a third node, a third transistor configured
to selectively connect the second electrode of the first tran-
sistor with the gate of the first transistor, a fourth transistor
configured to selectively supply a voltage of an initialization
power supply to the second node, a fifth transistor configured
to selectively supply a voltage of a first compensation power
supply to the third node, a sixth transistor configured to selec-
tively supply a voltage to a fourth node, a seventh transistor
configured to selectively supply the pixel electric current to
the organic light emitting diode, a first capacitor connected to
the second node and the fourth node, and a second capacitor
connected to the third node and the fourth node.

[0023] Another aspect is an organic light emitting display
device, including a pixel unit including a plurality of pixels
circuits, a data driving unit configured to supply a data signal
to the pixel unit, a power supply unit configured to supply a
first pixel power, a second pixel power, a first compensation
power, and a second compensation power to the pixel unit,
and a scanning driving unit configured to selectively supply
the data signal, the first pixel power, the second pixel power,
the first compensation power, and the second compensation
power to the pixel unit such that pixel electric current corre-
sponding to the data signal flows to the pixel, where each of
the pixel circuits includes an organic light emitting diode
configured to emit light according to a pixel electric current
flowing from a first pixel power supply to a second pixel
power supply, a first transistor including a first electrode
connected to the first pixel power supply, a second electrode
connected to a first node, and a gate connected to a second
node, where the pixel electric current flows from the first
electrode to the second electrode, according to a voltage of the
gate, a second transistor configured to selectively supply a
data signal to a third node, a third transistor configured to
selectively connect the second electrode of the first transistor
with the gate of the first transistor, a fourth transistor config-
ured to selectively supply a voltage of an initialization power
supply to the second node, a fifth transistor configured to
selectively supply a voltage of a first compensation power
supply to the third node, a sixth transistor configured to selec-
tively supply a voltage to a fourth node, a seventh transistor
configured to selectively supply the pixel electric current to
the organic light emitting diode, a first capacitor connected to
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the second node and the fourth node, and a second capacitor
connected to the third node and the fourth node.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a circuit diagram illustrating a pixel
employed in a common organic light emitting display device;
[0025] FIG.2isadiagram illustrating the structure of a first
embodiment of an organic light emitting display device;
[0026] FIG. 3 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 2;

[0027] FIG. 4 is a timing diagram illustrating the operation
of the pixel shown in

[0028] FIG.3;

[0029] FIG. 5 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 2;

[0030] FIG. 6 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 2;

[0031] FIG. 7 is a diagram illustrating the structure of an
embodiment of an organic light emitting display device;
[0032] FIG. 8 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 6;

[0033] FIG.9is atiming diagram illustrating the operation
of the pixel show in FIG. 8;

[0034] FIG. 10 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 6; and

[0035] FIG. 11 is a circuit diagram illustrating an embodi-
ment of pixel employed in the organic light emitting display
device shown in FIG. 7.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0036] Hereinafter, certain exemplary embodiments will be
described with reference to the accompanying drawings.
Herein, when a first element is described as being coupled to
a second element, the first element may not only be directly
coupled to the second element but may be indirectly coupled
to the second element via a third element. Further, some ofthe
elements that are not essential to the complete understanding
of the invention are omitted for clarity. Also, like reference
numerals generally refer to like elements throughout.

[0037] Embodiments are generally described with refer-
ence to the accompanying drawings.

[0038] FIG. 2 is a diagram illustrating the structure of an
organic light emitting display device. Referring to FIG. 2, an
organic light emitting display device includes a pixel unit
1004, a data driving unit 2004, a scanning driving unit 300q,
and a power supply unit 400a.

[0039] The pixel unit 100a includes m data lines D1, D2, .
.. Dm-~1, and Dm, n first scanning lines S11, 812, ... S1n-1,
and Slz, » first sub-scanning lines S114, S125, . . . S1r-1b,
and S1rb, n second sub-scanning lines S21, S22, . .. S2»-1,
and S2#, » third sub-scanning lines S31, S32. . .. S3x-1, and
S3n, and » light emitting control lines E1, E2, . . . En-1, and
En, and further includes a plurality of pixels 101a that are
formed in the regions near intersections of the m data lines
D1, D2, ... Dm-1, and Dm, the n first scanning lines S11,
S12,...S1r-1, and S1x, then second sub-scanning lines S21,
S22, ...S2r-1, and S2n, the n third sub-scanning lines S31,
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S32, .. .S3n-1, and S3n, the first sub-scanning lines S115,
S12b, S1n-1b, and S1nb, and the n light emitting control lines
El, E2, ... En-1, and En. The pixel 101a includes a pixel
circuit with an organic light emitting element (not shown),
generates pixel electric current that flows to the pixels accord-
ing to data signals transmitted through the m data lines D1,
D2, ...Dm-1, and Dm, and scanning signal, sub-scanning
signals, and light emitting control signals that are transmitted
through the n first scanning lines S11, S12, . .. S1z-1, and
S1n, the n first sub-scanning lines S115, S1254, . . . S1r-1b,
and S1ub, the n second sub-scanning lines S21, S22, . . .
S2n-1, and S2p, and the n third sub-scanning lines S31, S32,
... S3p-1, and S3# in the pixel circuit, and controls the flow
of the pixel current to the organic light emitting elements. In
this configuration, the second scanning signals that are trans-
mitted to the pixels in the previous rows may be used instead
of the third scanning signals transmitted through the third
scanning lines S31, 832, . .. S3#-1, and S3x.

[0040] Further, electric current corresponding to the data
signals is made flow to the pixel from a first pixel power
supply ELVDD, to a second pixel power supply ELVSS, with
use of a first compensation power supply VSUSI, a second
compensation power supply VSUS2, and an initialization
power supply VINT. In some embodiments, the voltage of the
first compensation power supply VSUSI is substantially
equal to the voltage of the first pixel power supply ELVDD.
[0041] Thedatadrivingunit 2004 is connected to the m data
lines D1, D2, . .. Dm-1, and Dm, and generates data signals
for one row and sequentially transmits them to the m data
lines D1, D2, . .. Dm~1, and Dm.

[0042] The scanning driving unit 300a is connected with
the n first scanning lines S11, S12, . . . S2x-1, and Sl», then
first sub-scanning lines S11, S12, . .. S1x-1, and Slz, the n
second scanning lines S21, S22, . .. S2»-1, and S2», and the
n third scanning lines S31, S32, . . . S3»-1, and S3», and
generates and transmits first scanning signals, first sub-scan-
ning signals, second scanning signals, and third scanning
signals to the n first scanning lines S11, S12, . .. S1r-1, and
S1n, the n first sub-scanning lines S11, S12, . .. S1z-1, and
S1n, the n second scanning lines S21, S22, . .. S2r-1, and
S2n, and the n third scanning lines S31, S32, . . . S3»-1, and
S3n, respectively.

[0043] Further the scanning driving unit 300a is connected
with the n light emitting control lines E1, E2, . . . En-1, and
En, and generates and transmits light emitting control signals
to the n light emitting control lines E1, E2, . . . En-1.
Although, the light emitting control signals are shown to be
generated by the scanning driving unit 3004, the light emit-
ting control signals may be generated by another driving unit
and transmitted to the n light emitting control lines E1, E2, .
.. En-1.

[0044] The power supply unit 400a generates and transmits
the first pixel power ELVDD, the second pixel power ELVSS,
the first compensation power VSUS1, the second compensa-
tion power VSUS2, and the initialization power VINT to the
pixel unit 100a.

[0045] FIG. 3 is a circuit diagram illustrating an embodi-
ment of a pixel employed in the organic light emitting display
device shown in FIG. 2. Referring to FIG. 3, the pixel 101a
includes a first to seventh transistors M11 to M71, first and
second capacitors C11 and C21, and an organic light emitting
diode OLED. Further, the first pixel power ELVDD and the
second pixel power ELVSS having lower voltage than the first
pixel power ELVDD are transmitted to the pixel 101a. In
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addition, the first compensation power VSUSI and the ini-
tialization power VINT are transmitted to the pixel 101a.
[0046] The pixel 101a is connected to the data line Dm, the
first scanning line S1#, the second scanning line S2#, the third
scanning line S3#, the first sub-scanning line S1zb, and the
light emitting control line En. Further, each of the transistors
includes threes electrodes of source, drain, and gate, and
assuming that the source is a first electrode, the drain may be
a second electrode.

[0047] Regarding the first transistor M11, the source is
connected to the first power supply ELVDD, the drain is
connected to the first node N11, and the gate is connected to
the second node 21.

[0048] Regarding the second transistor M21, the source is
connected to the data line Dm, the drain is connected to the
third node N31, and the gate is connected to the first scanning
line S1n.

[0049] Regarding the third transistor M31, the source is
connected to the first node N11, the drain is connected to the
second node N21, and the gate is connected to the second
scanning line S2n.

[0050] Regarding the fourth transistor M41, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N21, and the gate is con-
nected to the third scanning line S37.

[0051] Regarding the fifth transistor M51, the source is
connected to the first compensation power supply VSUS1, the
drain is connected to the third node N31, and the gate is
connected to the first sub-scanning line S1néb.

[0052] Regarding the sixth transistor M61, the source is
connected to the first pixel power supply ELVDD, the drain is
connected to the fourth node N41, and the gate is connected to
the first scanning line S1z.

[0053] Regarding the seventh transistor M71, the source is
connected to the first node N11, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the light emitting control line En.

[0054] Regarding the first capacitor C11, the first electrode
is connected to the second node N21 and the second electrode
is connected to the fourth node N41.

[0055] Regarding the second capacitor C21, the first elec-
trode is connected to the fourth node N41 and the second
electrode is connected to the third node N31.

[0056] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M71 and the
cathode is connected to the second pixel power supply
BELVSS.

[0057] FIG. 41s a timing diagram illustrating the operation
of the pixel shown in FIG. 3. Referring to FIG. 4, signals that
are inputted to the pixel 101a include a first scanning signal
SS1x, a second scanning signal SS2#, a third scanning signal
SS3n, a first sub-scanning signal SS1rb, and a light emitting
control signal ESn.

[0058] First, in the first period TD1, the first scanning signal
SS1x, the second scanning signal SS2», and the third scan-
ning signal SS3# are at the high state, and the first sub-
scanning signal SS1»b and the light emitting control signal
ESn are at the low state. Therefore, the second transistor M21,
the third transistor M31, the fourth transistor M41, and the
sixth transistor M61 are at the off-state, and the fifth transistor
MS51 and the seventh transistor M71 are at the on-state.
Accordingly, the first compensation power VSUSI is trans-
mitted to the third node N31. The voltage of the first compen-
sation power VSUSI is set to correspond to the voltage of a
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data signal displaying black, such that electric current does
not flow from the source to the drain of the first transistor
M11, when the first compensation power VSUSI is transmit-
ted to the third node N31 and the second node N21 changes in
voltage. Therefore, electric current does not flow to the
organic light emitting diode OLED, even if the seventh tran-
sistor M71 is in the on-state.

[0059] In the second period TD2, the first scanning signal
SS1x is maintained at the low state, the second scanning
signal SS2r is maintained at the high state, the third scanning
signal SS3» and the first sub-scanning signal SS1»b are main-
tained at the high state, and the light emitting control signal
ESn is maintained at the low state. Therefore, the second
transistor M21, the sixth transistor M61, and the seventh
transistor M71 are at the on-state, and the third transistor
M31, the fourth transistor M41, and the fifth transistor M51
are at the off-state. When the second transistor M21, the sixth
transistor M61, and the seventh transistor M71 are at the
on-state, a data signal Vdata is transmitted to the third node
N31 and the first power ELVDD is transmitted to the fourth
node N41 The voltage of the first power ELVDD is high, such
that electric current does not flow to the organic light emitting
diode OLED, even if the seventh transistor M71 are in the
on-state.

[0060] In the third period TD3, the first scanning signal
SS17 1s maintained at the low state, and the first sub-scanning
signal SS1xb, the second scanning signal SS2#, and the light
emitting control signal ESn are maintained at the high state.
Further, the third scanning signal SS3# changes from the high
state to the low state. Therefore, the second transistor M21,
the fourth transistor M41, and the sixth transistor M61 are in
at the on-state, and the third transistor M31, the fifth transistor
M51, and the seventh transistor M71 are in the off-state.
Accordingly, the voltage of the data signal Vdata and the
voltage of the first pixel power supply ELVDD are main-
tained. Further, the initialization power VINT is transmitted
to the second node N21 by the fourth transistor M41.

[0061] In the fourth period TD4, the first scanning signal
SS1x and the second scanning signal SS2# are maintained at
the low state and the third scanning signal SS37 is maintained
at the high state. Further, the first sub-scanning signal SS1»b
and the light emitting control signal are maintained at the high
state. Therefore, the second transistor M21, the third transis-
tor M31, and the sixth transistor M61 are in the on-state, and
the fourth transistor M41, the fifth transistor M51, and the
seventh transistor M71 become off-state. Since the second
transistor M21 and the sixth transistor M61 are at the on-state,
the voltage of the data signal Vdata and the voltage of the first
pixel power supply ELVDD are maintained at the third node
N31 and the fourth node 41, respectively. Further, since the
third transistor M31 is at the on-state, the first transistor M11
1s diode connected, such that electric current flows from the
source to the drain of the first transistor M11. In this process,
since the seventh transistor M71 is at the off-state by the light
emitting control signal, the flow of electric current to the
organic light emitting diode OLED is blocked. Furthermore,
as the first transistor M11 is diode connected, a voltage cor-
responding to the following Formula 2 is transmitted to the
gate of the first transistor M11,

Vg=ELVDD+Vth [Formula 2]

where, Vg is gate voltage of the first transistor M11, ELVDD
is voltage of the first pixel power supply ELVDD, and Vth is
threshold voltage of the first transistor M11.
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[0062] Thelength ofthe fourth period TD4 can change, and
it is possible to ensure sufficient time that is taken to transmit
the voltage corresponding to Formula 2 to the second node
N21 by adjusting the length of the fourth period TD4.
[0063] In the fifth period TDS, the first scanning signal
SS1x, the second scanning signal SS2#, the third scanning
signal SS3n, and the light emitting control signal are main-
tained at the high state, and the first sub-scanning signal
SS1nbis atthe low state. The second transistor M21, the third
transistor M31, the fourth transistor M41, the sixth transistor
M61, and the seventh transistor M71 become off-state, and
the fifth transistor M51 becomes the on-state, Therefore, the
voltage of the third node N31 is changed from the voltage of
the data signal Vdata to the voltage of the first compensation
power supply VSUS1. Further, since the fourth transistor
M41 and the sixth transistor M61 are in the off-state, the
voltage of the fourth node N41 and the second node N21
changes by the difference between the voltage of the data
signal and the voltage of the first compensation power supply
VSUSL.

[0064] Therefore, the voltage of the second node N21
changes to the voltage corresponding to the following For-
mula 3, in which the voltage of the second node N21 is the
voltage of the gate of the first transistor M11,

Vg=ELVDD+Vth-(Vdata-¥SUS1) [Formula 3]

where, Vg is the gate voltage of the first transistor M11,
ELVDD s the voltage of the first pixel power supply ELVDD,
Vth is the threshold voltage of the first transistor M11, Vdata
is the voltage of the data signal Vdata, and VSUSI is the
voltage of the first compensation power supply VSUSI.
[0065] In the sixth period TD6, the first scanning signal
SS1x, the second scanning signal SS27, and the third scan-
ning signal SS3r are maintained at the high state, and the first
sub-scanning signal SS1zb and the light emitting control
signal ESn are maintained at the low state. Therefore, the
second transistor M21, the third transistor M31, the fourth
transistor M41, and the sixth transistor M61 are in the off-
state, and the fifth transistor M51 and the seventh transistor
M71 are in the on-state. Since the seventh transistor M71 is in
the on-state, electric current corresponding to the voltage
transmitted to the gate of the first transistor M11 flows to the
organic light emitting diode OLED. Further, since the first
compensation power VSUS1 is still transmitted to the third
node N31, there is no change in voltage of the gate of the first
transistor M11 during the fifth period TDS.

[0066] Therefore, the current flowing to the organic light
emitting diode OLED is represented by the following For-
mula 4,

Ids = B(Vgs —Vih)? [Formula 4]

= B(ELVDD - (ELVDD + Vih +
VSUS! + Vdata) + Vih)*

= p(Vdata— Vsusl)2

where, Ids is electric current flowing to the organic light
emitting diode OLED, 13 is a constant, and Vgs is voltage
between the source and the gate of the first transistor M11.

[0067] Therefore, the electric current flowing to the organic
light emitting diode OLED corresponds to the voltage of the
first compensation power supply VSUSI and the data signal
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Vdata. That is, the current is independent of variation of the
threshold voltage of the first transistor M11 and the voltage of
the first pixel power supply ELVDD. Accordingly, the circuit
of FIG. 3 compensates for variation of the threshold voltage
of the first transistor M11 and the voltage of the first pixel
power supply ELVDD.

[0068] Further, the gate voltage of the first transistor M11 is
not changed even if the voltage of the data signal Vdata
flowing to the data line Dm changes. A change in the voltage
of the data signal Vdata does not affect the gate voltage of the
first transistor M11 because the voltage of the first compen-
sation power supply VSUS1 is applied to node N31 while the
organic light emitting diode OLED emits light. Therefore, it
1s possible to prevent cross-talk that would otherwise be gen-
erated by a change in voltage of the data signal Vdata.
[0069] FIG. 5 is a circuit diagram illustrating an embodi-
ment of a pixel circuit employed in the organic light emitting
display device shown in FIG. 2. Referring to FIG. 5, the pixel
circuit includes first to seventh transistors M12 to M72, first
and second capacitors C12 and C22, and an organic light
emitting diode OLED. Further, the first pixel power ELVDD
and the second pixel power ELVSS having lower voltage than
the first pixel power ELVDD are transmitted to the pixel
circuit. Furthermore, the first compensation power VSUSI1,
the second compensation power VSUS2, and the initializa-
tion power VINT are transmitted to the pixel circuit. In addi-
tion, the pixel circuit is connected to the first scanning line
S1n, the second scanning line S2», the third scanning line
S3n, the first sub-scanning line S1xb, and the light emitting
control line En.

[0070] Regarding the first transistor M12, the source is
connected to the first pixel power supply ELVDD and the
drain is connected to the first node N12. Further, the gate is
connected to the second node N22.

[0071] Regarding the second transistor M22, the source is
connected to the data line Em, the drain is connected to the
third node N32, and the gate is connected to the first scanning
line S1n.

[0072] Regarding the third transistor M32, the source is
connected to the first node N12, the drain is connected to the
second node N22, and the gate is connected to the second
scanning line S2x.

[0073] Regarding the fourth transistor M42, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N22, and the gate is con-
nected to the third scanning line S3x.

[0074] Regarding the fifth transistor M52, the source is
connected to the first compensation power supply VSUSI, the
drain is connected to the third node N32, and the gate is
connected to the first sub-scanning line S1rb.

[0075] Regarding the sixth transistor M62, the source is
connected to the second compensation power supply VSUS2,
the drain is connected to the fourth node N42, and the gate is
connected to the first scanning line S1r.

[0076] Regarding the seventh transistor M72, the source is
connected to the first node N12, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the light emitting control signal En.

[0077] Regarding the first capacitor C12, the first electrode
is connected to the second node N22 and the second node is
connected to the fourth node N42.

[0078] Regarding the second capacitor C22, the first elec-
trode is connected to the fourth node N42 and the second
electrode is connected to the third node N32.
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[0079] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M72 and the
cathode is connected to the second pixel power supply
ELVSS.

[0080] The pixel circuit of FIG. 5 has a difference from the
pixel shown in FIG. 3, in that not the pixel power ELVDD, but
the second compensation power VSUS2 is transmitted to the
source of the sixth transistor M62. However, the circuit of
FIG. 5 generally operates the same as the pixel circuit shown
in FIG. 3, and has similar beneficial aspects.

[0081] Referring FIG. 6, the pixel circuit includes first to
seventh transistors M13 to M73, first and second capacitor
C13 and C23, and an organic light emitting diode OLED.
Further, the first pixel power ELVDD and the second pixel
power ELVSS having voltage less than the first pixel power
ELVDD are transmitted to the pixel circuit. Furthermore, the
first compensation power VSUS1 and the initialization power
VINT are transmitted to the pixel circuit. In addition, the pixel
circuit is connected with the data line Dm, the first scanning
line S1#, the second scanning line S2#, the third scanning line
S3p, the first sub-scanning line S1#b, and the light emitting
control line En.

[0082] Regarding the first transistor M13, the source is
connected to the first pixel power supply ELVDD and the
drain is connected to the first node N13. Further, the gate is
connected to the second node N23.

[0083] Regarding the second transistor M23, the source is
connected to the data line Dm, the drain is connected to the
third node N33, and the gate is connected to the first scanning
line S1z.

[0084] Regarding the third transistor M33, the source is
connected to the first node N13, the drain is connected to the
second node N23, and the gate is connected to the second
scanning line S27.

[0085] Regarding the fourth transistor M43, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N23, and the gate is con-
nected to the third scanning line S3r.

[0086] Regarding the fifth transistor M53, the source is
connected to the first compensation power supply VSUS1, the
drain is connected to the third node N33, and the gate is
connected to the first sub-scanning line S1rb.

[0087] Regarding the sixth transistor M63, the source is
connected to the second pixel power supply ELVSS, the drain
1s connected to the fourth node N43, and the gate is connected
to the first scanning line S1n.

[0088] Regarding the seventh transistor M73, the source is
connected to the first node N13, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the light emitting control line En.

[0089] Regarding the first capacitor C13, the first electrode
is connected to the second node N23 and the second node is
connected to the fourth node N43.

[0090] Regarding the second capacitor C23, the first elec-
trode is connected to the fourth node N43 and the second
electrode is connected to the third node N33.

[0091] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M73 and the
cathode is connected to the second pixel power supply
ELVSS.

[0092] The pixel circuit connected as described above has a
difference from the pixel shown in FIG. 3 in that not the pixel
power supply ELVDD, but the second pixel power supply
ELVSS is connected to the source of the sixth transistor M63.
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However, the circuit of FIG. 6 generally operates the same as
the pixel circuit shown in FIG. 3, and has similar beneficial
aspects.

[0093] FIG. 7 is a diagram illustrating the structure of a
second embodiment of an organic light emitting display
device. Referring to FIG. 7, the organic light emitting display
device includes a pixel unit 1006, a data driving unit 2005, a
scanning driving unit 3005, and a power supply unit 4005.
[0094] The pixel unit 1005 includes m data lines D1, D2, .
.. Dm-1, and Dm, n+1 scanning lines S0, S1, .. . Sn-1, and
Sn, nlight emitting control lines E1,E2, .. . En-1, and En, and
n sub-light emitting control lines E15, E2b, . . . En-1b, and
Enb. Further, it includes a plurality of pixels 1015 that are
formed in regions near intersections of the m data lines D1,
D2,...Dm-1,and Dm, the n+1 scanning lines S0, S1, Sn-1,
and Sn, the n light emitting control lines E1,E2, ... En-1,and
En, and the n sub-light emitting control lines E15, E2b, . . .
En-1b, and Enb. A pixel 1015 includes a pixel circuit with an
organic light emitting diode, generates in the pixel electric
current corresponding to data signals, using data signals
transmitted through the m data lines D1, D2, . .. Dm-1, and
Dm, scanning signals, light emitting control signals, and sub-
light emitting control signals that are transmitted through the
n+1 scanning lines S0, S1, . . . Sn-1, and Sn, the n light
emitting control lines E1, E2, . . . En—1, and En, and the n
sub-light emitting controllines E15,E25, . .. En-1b, and Enb,
respectively, and controls flow of the electric current to the
organic light emitting diode. Further, it allows electric current
corresponding to the data signals to flow to the pixel by
receiving the first pixel power ELVDD, the second pixel
power ELVSS, the compensation power VSUS, and the ini-
tialization power VINT.

[0095] The data driving unit 2005 is connected with the m
data lines D1, D2, . . . Dm-1, and Dm, generates data signals
for each row, and sequentially transmits them to the m data
lines D1, D2, . .. Dm-1, and Dm.

[0096] The scanning driving unit 3005 is connected to the
n+1 scanning lines. S0, S1, . . . Sn-1, and Sn, the n light
emitting control lines E1, E2, . . . En—1, and En, and the n
sub-light emitting control lines E15, E25, ... En-1b, and Enb,
and generates and transmits scanning signals, light emitting
control signals, and sub-light emitting control signals to the n
scanning lines S0, S1, . . . Sn-1, and Sn, the n light emitting
control lines E1, E2, . . . En-1, and En, and the n sub-light
emitting control lines E15, E2b, . . . En-1b, and Enb.

[0097] Although the light emitting control signals and the
sub-light emitting control signals are shown to be generated
by the scanning driving unit 3005, it is possible to generate the
light emitting control signals and the sub-light emitting con-
trol signals at another driving unit and to transmit them to the
n light emitting control lines E1, E2, . . . En-1, and En and n
sub-light emitting control lines E15, E25, . .. En-1b, and Enb.
[0098] The power supply unit 4005 generates and transmits
the first pixel power ELVDD, the second pixel power ELVSS,
the compensation power VSUS, and the initialization power
VINT to the pixel unit 1005.

[0099] FIG. 8 is a circuit diagram illustrating an embodi-
ment of a pixel circuit employed in the organic light emitting
display device shown in FIG. 7. Referring to FIG. 8, the pixel
circuit includes first to seventh transistors M14 to M74, first
and second capacitors C14 and C24, and an organic light
emitting diode OLED. Further, the first pixel power ELVDD
and the second pixel power ELVSS having lower voltage than
the first pixel power ELVDD are transmitted to the pixel

Jun. 16, 2011

circuit. Further, the compensation power VSUS and the ini-
tialization power VINT are transmitted to the pixel circuit.
Furthermore, the pixel circuit is connected with the data line
D, the first scanning line Sn, the second scanning line Sn-1,
the light emitting control line En, and the sub-light emitting
control line Enb. In addition, each of the transistors include
three electrodes of a source, a drain, and a gate, and when the
source is a first electrode, the drain may be a second electrode.
[0100] Regarding the first transistor M14, the source is
connected to the first pixel power supply ELVDD and the
drain is connected to the first node N14. Further, the gate is
connected to the second node N24.

[0101] Regarding the second transistor M24, the source is
connected to the data line Dm, the drain is connected to the
third node N34, and the gate is connected to the sub-light
emitting control line Enb.

[0102] Regarding the third transistor M34, the source is
connected to the first node N14, the drain is connected to the
second node N24, and the gate is connected to the first scan-
ning line Sn.

[0103] Regarding the fourth transistor M44, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N24, and the gate is con-
nected to the second scanning line Sn-1.

[0104] Regarding the fifth transistor M54, the source is
connected to the compensation power supply VSUS, the drain
is connected to the third node N34, and the gate is connected
to the light emitting control lines En.

[0105] Regarding the sixth transistor M64, the source is
connected to the firs pixel power supply ELVDD, the drain is
connected to the fourth node N44, and the gate is connected to
the sub-light emitting control line Enb.

[0106] Regarding the seventh transistor M74, the source is
connected to the first node N14, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the first light emitting control line En.

[0107] Regarding the first capacitor C14, the first electrode
is connected to the second node N24 and the second electrode
is connected to the fourth node N44.

[0108] Regarding the second capacitor C24, the first elec-
trode is connected to the fourth node N44 and the second
electrode is connected to the third node N34.

[0109] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M74 and the
cathode is connected to the second pixel power supply
ELVSS.

[0110] FIG. 9is a timing diagram illustrating the operation
of the pixel show in FIG. 8. Referring to FIG. 9, signals that
are inputted to the pixel circuit include a first scanning signal
SSn, a second scanning signal SSn-1, a light emitting control
signal ESn, and a sub-light emitting control signal ESnb.
[0111] During the first period TD1, the first scanning signal
SSn, the second scanning signal SSn-1, and the sub-light
emitting control signal ESnb are at the high state and the light
emitting control signal ESn is at the low state. Therefore, the
fifth transistor M54 and the seventh transistor M74 are in the
on-state, and the second transistor M24, the third transistor
M34, the fourth transistor M44, and the sixth transistor M64
are in the off-state. Accordingly, the compensation power
VSUS is transmitted to the third node N34. The voltage of the
compensation power VSUS is set to correspond to the voltage
of a data signal displaying black, such that electric current
does not flow from the source to the drain of the first transistor
M14, when the compensation power VSUS is transmitted to
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the third node N34 and the second node N24 changes in
voltage. Therefore, electric current does not flow to the
organic light emitting diode OLED, even if the seventh tran-
sistor M73 is in the on-state.

[0112] In the second period TD2, the first scanning signal
SSn and the light emitting control signal ESn are in the high
state, and the second scanning signal SSn~1 and the sub-light
emitting control signal ESnb are in the low state. Therefore,
the second transistor M24, the fourth transistor M44, and the
sixth transistor M64 are in the on-state, and the third transistor
M34, the fifth transistor M54, and the seventh transistor M74
are in the off-state. As a result, a data signal is transmitted to
the third node N34 through the second transistor M24 and the
voltage of the initialization power supply VINT is transmitted
to the second node N24 by the fourth transistor Md4. Further,
the voltage of the first pixel power supply ELVDD is trans-
mitted to the fourth node N44 by the sixth transistor M64.

[0113] Inthe third period TD3, the first scanning signal SSn
and the sub-light emitting control signal ESnb are in the low
state, and the second scanning signal SSn and the light emit-
ting control signal ESn are in the high state. In this configu-
ration, the second transistor M24, the third transistor M34,
and the sixth transistor M64 are in the on-state, and the fourth
transistor M44 and the fifth transistor M54 are in the off-state.
Therefore, the data signal is still transmitted to the third node
34 by the second transistor M24 and the first node N14 and the
second node N24 are connected by the third transistor M34,
such that the first transistor M14 is diode connected. In this
configuration, flow of electric current to the organic light
emitting diode OLED is blocked by the seventh transistor
M74. Because the first transistor M14 is diode connected, a
voltage corresponding to Formula 2 is maintained at the gate
of the first transistor M14.

[0114] In the fourth period TD4, the light emitting control
signal ESn is in the low state and the first scanning signal
SS1x, the second scanning signal SSn-1, and the sub-light
emitting control signal ESnb are in the high state. Therefore,
the second transistor M24, the third transistor M34, and the
sixth transistor are in the off-state, and the fifth transistor M54
and the seventh transistor M73 are in the on-state. Accord-
ingly, the voltage of the third node N34 is changed from the
voltage of the data signal to the voltage of the compensation
power supply VSUS, and the voltage of the second node N24
is changed from the voltage of the initialization power supply
VINT by the first capacitor C14 and the second capacitor
C24, such that the voltage of the second node N24 changes to
a voltage represented by the following Formula 5,

Vg=ELVDD+Vth-(Vdata-VSUS) [Formula 5]

where, Vg is gate voltage of the first transistor M14, ELVDD
is voltage of the first pixel power supply ELVDD, Vth is
threshold voltage of the first transistor M14, Vdata is voltage
of the data signal Vdata, and VSUS is voltage of the compen-
sation power supply VSUS.

[0115] Further, since the seventh transistor M74 is in the
on-state, electric current flows from the first power supply to
the second power supply, such that electric current repre-
sented by the following Formula 6 flows to the organic light
emitting diode OLED,
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Ids = B(Vgs —Vih)? [Formula 6]

= B(ELVDD - (ELVDD + Vih +
VSUS —Vdata) + Vihy

= B(Vdata— Vsus ¥

where, Ids is electric current flowing to the organic light
emitting diode OLED, f is a constant, and Vgs is voltage
between the source and the gate of the first transistor M14.
[0116] Therefore, the electric current flowing to the organic
light emitting diode OLED flows according to the voltage of
the voltage of the compensation power supply VSUS and the
data signal Vdata. That is, variation in the threshold voltage of
the first transistor M14 and an IR-drop in the voltage of the
first pixel power supply ELVDD do not affect the current.
[0117] Further, the gate voltage of the first transistor M14 is
not changed even if the voltage of the data signal Vdata
flowing to the data line Dm changes. A change in the voltage
of the data signal Vdata does not affect the gate voltage of the
first transistor M14 because the voltage of the compensation
power supply VSUS is applied to node N34 while the organic
light emitting diode OLED emits light. Therefore, it is pos-
sible to prevent cross-talk which would otherwise be gener-
ated by changes in the data signal Vdata flowing to the data
line Dm.

[0118] FIG. 10 is a circuit diagram illustrating an embodi-
ment of a pixel circuit employed in the organic light emitting
display device shown in FIG. 7. Referring to FIG. 10, the
pixel circuit includes first to seventh transistors M15 to M17,
first to third capacitors C15 to C35, and on organic light
emitting diode OLED. Further, the first pixel power ELVDD
and the second pixel power ELVSS having a lower voltage to
the first pixel power ELVDD are transmitted to the pixel
circuit. In addition, the compensation power VSUS is trans-
mitted to the pixel circuit. Furthermore, the pixel circuit is
connected with the data line Dm, the first scanning line S1z,
the second scanning line S2», the light emitting control line
En, and the sub-light emitting control line Enb. In addition,
each of the transistors includes three electrodes of a source, a
drain, and a gate, and when that the source is a first electrode,
the drain may be a second electrode.

[0119] Regarding the first transistor M15, the source is
connected to the first pixel power supply ELVDD and the
drain is connected to the first node N15. Further, the gate is
connected to the second node N25.

[0120] Regarding the second transistor M25, the source is
connected to the data line Dm, the drain is connected to the
third node N35, and the gate is connected to the sub-light
emitting control line Enb.

[0121] Regarding the third transistor M35, the source is
connected to the first node N15, the drain is connected to the
second node N25, and the gate is connected to the first scan-
ning line Sn.

[0122] Regarding the fourth transistor M45, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N25, and the gate is con-
nected to the second scanning line Sn-1.

[0123] Regarding the fifth transistor M55, the source is
connected to the compensation power supply VSUS, the drain
is connected to the third node N35, and the gate is connected
to the light emitting control line En.
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[0124] Regarding the sixth transistor M65, the source is
connected to the first pixel power supply ELVDD, the drain is
connected to the fourth node N45, and the gate is connected to
the sub-light emitting control line Enb.

[0125] Regarding the seventh transistor M75, the source is
connected to the first node N15, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the light emitting control line En.

[0126] Regarding the first capacitor C15, the first electrode
is connected to the second node N25 and the second electrode
is connected to the fourth node N45.

[0127] Regarding the second capacitor C25, the first elec-
trode is connected to the fourth node N45 and the second
electrode is connected to the third node N35.

[0128] Regarding thethird capacitor C35, the first electrode
is connected to the first pixel power supply ELVDD and the
second electrode is connected to the second node N25.

[0129] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M75 and the
cathode is connected to the second pixel power supply
ELVSS.

[0130] FIG. 11 is a circuit diagram illustrating another
embodiment of a pixel circuit employed in the organic light
emitting display device shown in FIG. 7. Referring to F1G. 11,
the pixel circuit includes a first to seventh transistors M16 to
M76, first to third capacitors C16 to C36, and an organic light
emitting diode OLED. Further, the first pixel power ELVDD
and the second pixel power ELVSS having a lower voltage
than the first pixel power ELVDD are transmitted to the pixel
1015. Further, the compensation power VSUS is transmitted
to the pixel circuit. Furthermore, the pixel circuit is connected
with the data line Dm, the first scanning line S1#, the second
scanning line S2#, the light emitting control line En, and the
sub-light emitting control line Enb

[0131] Regarding the first transistor, the source is con-
nected to the first pixel power supply ELVDD and the drain is
connected to the first node N16. Further, the gate is connected
to the second node N26.

[0132] Regarding the second transistor M26, the source is
connected to the data line Dm, the drain is connected to the
third node N36, and the gate is connected to the second
scanning line Sn-1.

[0133] Regarding the third transistor M36, the source is
connected to the first node N15, the drain is connected to the
second node N26, and the gate is connected to the first scan-
ning line Sn.

[0134] Regarding the fourth transistor M46, the source is
connected to the initialization power supply VINT, the drain
is connected to the second node N26, and the gate is con-
nected to the second scanning line Sn-1.

[0135] Regarding the fifth transistor M56, the source is
connected to the compensation power supply VSUS, the drain
is connected to the third node N36, and the gate is connected
to the light emitting control line En.

[0136] Regarding the sixth transistor M66, the source is
connected to the first pixel power supply ELVDD, the drain is
connected to the fourth node N46, and the gate is connected to
the sub-light emitting control line Enb.

[0137] Regarding the seventh transistor M76, the source is
connected to the first node N16, the drain is connected to the
organic light emitting diode OLED, and the gate is connected
to the light emitting control line En.
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[0138] Regarding the first capacitor C16, the first electrode
is connected to the second node N26 and the second electrode
is connected to the fourth node N46.

[0139] Regarding the second capacitor C26, the first elec-
trode is connected to the fourth node N46 and the second
electrode is connected to the third node N36.

[0140] Regarding thethird capacitor C36, the first electrode
is connected to the first pixel power supply ELVDD and the
second electrode is connected to the second node N26.
[0141] Regarding the organic light emitting diode OLED,
the anode is connected to the seventh transistor M76 and the
cathode is connected to the second pixel power supply
ELVSS.

[0142] Thepixel circuits of FIGS. 10 and 11 have operation
and advantages which are similar to those of pixel circuits
described above.

[0143] While certain exemplary embodiments have been
described, it is to be understood that the invention is not
limited to the disclosed embodiments, but, on the contrary, is
intended to cover various modifications and equivalent
arrangements.

What is claimed is:

1. A pixel comprising:

an organic light emitting diode configured to emit light
according to a pixel electric current flowing from a first
pixel power supply to a second pixel power supply;

a first transistor comprising a first electrode connected to
the first pixel power supply, a second electrode con-
nected to a first node, and a gate connected to a second
node, wherein the pixel electric current flows from the
first electrode to the second electrode, according to a
voltage of the gate;

a second transistor configured to selectively supply a data
signal to a third node;

a third transistor configured to selectively connect the sec-
ond electrode of the first transistor with the gate of the
first transistor;

a fourth transistor configured to selectively supply a volt-
age of an initialization power supply to the second node;

a fifth transistor configured to selectively supply a voltage
of a first compensation power supply to the third node;

a sixth transistor configured to selectively supply a voltage
to a fourth node;

a seventh transistor configured to selectively supply the
pixel electric current to the organic light emitting diode;

a first capacitor connected to the second node and the
fourth node; and

a second capacitor connected to the third node and the
fourth node.

2. The pixel of claim 1, wherein the voltage of the first
compensation power supply is substantially the same as a
voltage of a data signal for displaying black.

3. The pixel of claim 1, wherein the voltage of the first
compensation power supply is substantially equal to the volt-
age of the first pixel power supply.

4. The pixel of claim 1, wherein the voltage supplied by the
sixth transistor to the fourth node is any one of the voltage of
the first pixel power supply and the voltage of the second pixel
power supply.

5. The pixel of claim 1, wherein the second transistor and
the sixth transistor are determined to be turned on and off by
a first scanning signal, the third transistor is determined to be
turned on and off by a second scanning signal, the fourth
transistor is determined to be turned on and off by a third
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scanning signal, the fifth transistor is determined to be turned
on and off by a first sub-scanning signal, and the seventh
transistor is determined to be turned on and off by a light
emitting control signal.

6. The pixel of claim 5, wherein the second scanning signal
and the third scanning signal sequentially have periods of
being in a state to turn on transistors connected to the second
and third scanning signals, respectively during a period when
the first scanning signal is in a state to turn on transistors
connected to the first scanning signal.

7. The pixel of claim 6, wherein the light emitting control
signal is a version of another signal delayed by one horizontal
period.

8. The pixel of claim 7, wherein the other signal is the first
sub-scanning signal.

9. The pixel of claim 1, wherein the second transistor and
the sixth transistor is determined to be turned on and off by a
sub-light emitting control signal, the third transistor is deter-
mined to be turned on and off by a first scanning signal, the
fourth transistor is determined to be turned on and off by a
second scanning signal, and the fifth transistor and the sev-
enth transistor are determined to be turned on and off by a
light emitting control signal.

10. The pixel of claim 9, wherein the second scanning
signal and the first scanning signal are sequentially in a state
to turn on transistors connected to the first and second scan-
ning signals, respectively when the sub-light emitting control
signal is in a state to turn on transistors connected to the
sub-light emitting control signal.

11. The pixel of claim 9, further comprising a third capaci-
tor between the second node and the first pixel power supply.

12. An organic light emitting display device, comprising:

a pixel unit comprising a plurality of pixels circuits;

a data driving unit configured to supply a data signal to the
pixel unit;

a power supply unit configured to supply a first pixel
power, a second pixel power, a first compensation
power, and a second compensation power to the pixel
unit; and

ascanning driving unit configured to selectively supply the
data signal, the first pixel power, the second pixel power,
the first compensation power, and the second compen-
sation power to the pixel unit such that pixel electric
current corresponding to the data signal flows to the
pixel,

wherein each of the pixel circuits includes:

an organic light emitting diode configured to emit light
according to a pixel electric current flowing from a first
pixel power supply to a second pixel power supply;

a first transistor comprising a first electrode connected to
the first pixel power supply, a second electrode con-
nected to a first node, and a gate connected to a second
node, wherein the pixel electric current flows from the
first electrode to the second electrode, according to a
voltage of the gate;

a second transistor configured to selectively supply a data
signal to a third node;

a third transistor configured to selectively connect the sec-
ond electrode of the first transistor with the gate of the
first transistor;

a fourth transistor configured to selectively supply a volt-
age of an initialization power supply to the second node;
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a fifth transistor configured to selectively supply a voltage

of a first compensation power supply to the third node;

a sixth transistor configured to selectively supply a voltage

to a fourth node;

a seventh transistor configured to selectively supply the

pixel electric current to the organic light emitting diode;

a first capacitor connected to the second node and the

fourth node; and

a second capacitor connected to the third node and the

fourth node.

13. The organic light emitting display device of claim 12,
wherein the voltage of the first compensation power supply is
substantially the same as a voltage of a data signal for dis-
playing black.

14. The organic light emitting display device of claim 12,
wherein the voltage of the first compensation power supply is
substantially equal to the voltage of the first pixel power
supply.

15. The organic light emitting display device of claim 12,
wherein the voltage supplied by the sixth transistor to the
fourth node is any one of the voltage of the first pixel power
supply and the voltage of the second pixel power supply.

16. The organic light emitting display device of claim 12,
wherein the second transistor and the sixth transistor are
determined to be turned on and off by a first scanning signal,
the third transistor is determined to be turned on and off by a
second scanning signal, the fourth transistor is determined to
be turned on and off by a third scanning signal, the fifth
transistor is determined to be turned on and off by a first
sub-scanning signal, and the seventh transistor is determined
to be turned on and off by a light emitting control signal.

17. The organic light emitting display device of claim 16,
wherein the second scanning signal and the third scanning
signal sequentially have periods of being in a state to turn on
transistors connected to the second and third scanning sig-
nals, respectively during a period when the first scanning
signal is in a state to turn on transistors connected to the first
scanning signal.

18. The organic light emitting display device of claim 17,
wherein the light emitting control signal is a version of
another signal delayed by one horizontal period.

19. The organic light emitting display device of claim 18,
wherein the other signal is the first sub-scanning signal.

20. The organic light emitting display device of claim 12,
wherein the second transistor and the sixth transistor is deter-
mined to be turned on and off by a sub-light emitting control
signal, the third transistor is determined to be turned on and
off by a first scanning signal, the fourth transistor is deter-
mined to be turned on and off by a second scanning signal,
and the fifth transistor and the seventh transistor are deter-
mined to be turned on and off by a light emitting control
signal.

21. The organic light emitting display device of claim 20,
wherein the second scanning signal and the first scanning
signal are sequentially in a state to turn on transistors con-
nected to the first and second scanning signals, respectively
when the sub-light emitting control signal is in a state to turn
on transistors connected to the sub-light emitting control
signal.

22. The organic light emitting display device of claim 20,
further comprising a third capacitor between the second node
and the first pixel power supply.
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