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(57) ABSTRACT

An organic light emitting display includes: pixels located at
crossing regions between scan lines and data lines; a first
control line and a second control line commonly coupled to
the pixels; a control line driver configured to supply a first
control signal to the first control line for a reset period and to
supply a second control signal to the second control line
during the reset period and a compensation period. Each pixel
includes: an organic light emitting diode; a first transistor
configured to control an amount of current supplied from a
first power source coupled to a first electrode to a second
power source via the organic light emitting diode; a second
transistor configured to be turned on when the second control
signal is supplied; and a fourth transistor configured to supply
an initial voltage to a second electrode of the first transistor
when the first control signal is supplied.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0076853, filed on
Aug. 10,2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display which is driven in a concurrent (e.g.,
simultaneous) emission method.

[0004] 2. Description of Related Art

[0005] In recent years, various flat panel displays that can
overcome the disadvantages of cathode ray tubes, i.e., the
heavy weight and large volume of the cathode ray tubes, have
been developed. Such flat panel displays includes liquid crys-
tal displays (L.CDs), field emission displays (FEDs), plasma
display panels (PDPs), and organic light emitting display
devices.

[0006] An organiclight emitting display device displays an
image using organic light emitting diodes that generate light
by recombining electrons and holes, and has a quick response
and is driven with low power consumption.

[0007] The organic light emitting display device includes a
plurality of data lines, scan lines, and power lines, and a
plurality of pixels arranged in a matrix form at crossing
regions of the data lines, the scan lines, and the power lines.
Fach pixel includes an organic light emitting diode, at least
two transistors including a drive transistor, and at least one
capacitor.

[0008] The organic light emitting display device is driven
generally in a progressive emission method. In the progres-
sive emission method, data are sequentially input in accor-
dance with scan signals provided on the scan lines, and pixels
are sequentially emitted in units of horizontal lines in an order
that is the same as the input order of the data.

[0009] However, according to the progressive emission
method, cross-talks are caused when a 3D image is realized.
In order to overcome the disadvantages, a method of adding
non-emitting periods between frames has been suggested but
the light emitting time in this method is low.

SUMMARY

[0010] Accordingly, embodiments according to the present
invention have been made to provide an organic light emitting
display device which is driven in a concurrent (e.g., simulta-
neous) emission method.

[0011] Embodiments according to the present invention
also provide an organic light emitting display device which is
driven in a concurrent (e.g., simultaneous) light emitting
method without power voltages (a first power source and a
second power source) being changed.

[0012] In order to achieve the above aspects, there is pro-
vided an organic light emitting display device having a frame
period including a reset period, a compensation period, a data
period, and a light emission period, the organic light emitting
display device including: pixels located at crossing regions
between scan lines and data lines; a first control line and a
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second control line commonly coupled to the pixels; a control
line driver configured to supply a first control signal to the first
control line for the reset period and to supply a second control
signal to the second control line during the reset period and
the compensation period.

[0013] Each ofthe pixels includes: an organic light emitting
diode: a first transistor having a first electrode, a second
electrode and a gate electrode and configured to control an
amount of current supplied from a first power source coupled
to the first electrode to a second power source via the organic
light emitting diode; a second transistor coupled between the
gate electrode of the first transistor and the second electrode
of the first transistor and configured to be turned on when the
second control signal is supplied; and a fourth transistor
coupled to the second electrode of the first transistor and
configured to supply an initial voltage to the second electrode
of the first transistor when the first control signal is supplied.

[0014] During the reset period, the compensation period,
and the data period, the pixels may be set to a non-emitting
state.

[0015] The organic light emitting display device may fur-
ther include: a scan driver configured to concurrently supply
a first scan signal to the scan lines during the reset period and
the compensation period and to sequentially supply a second
scan signal to the scan lines during the data period; and a data
driver configured to supply data signals to the data lines in
synchronization with the second scan signal during the data
period.

[0016] The organic light emitting display device may fur-
ther include: a light emission control line commonly coupled
to the pixels.

[0017] The control line driver may be configured to supply
a light emission control signal to the light emission control
line during the reset period, the compensation period, and the
data period.

[0018] Each of the pixels may include: a first capacitor
coupled between the gate electrode of the first transistor and
asecond node; a third transistor coupled between the data line
and the second node and configured to be turned on when a
first scan signal and a second scan signal are supplied to the
scan lines; a second capacitor coupled between the second
node and the first power source; and a fifth transistor coupled
to the second electrode of the first transistor and the organic
light emitting diode and configured to be turned off when a
light emission control signal is supplied to the light emission
control line and to be turned on otherwise.

[0019] Each ofthe pixels may further include: a first capaci-
tor coupled between the gate electrode of the first transistor
and the data line; a third transistor coupled between the first
capacitor and the data line and configured to be turned on
when a first scan signal and a second scan signal are supplied
to the scan lines; a second capacitor coupled between the gate
electrode of the first transistor and the first power source; and
a fifth transistor coupled between the second electrode of the
first transistor and the organic light emitting diode and con-
figured to be turned off when a light emission control signal is
supplied to the light emission control line and to be turned on
otherwise.

[0020] The data driver may be configured to supply a volt-
age of a reference power source to the data lines during the
reset period, the compensation period, and the light emission
period. And the voltage of the reference power source may be
a voltage within a voltage range of the data signals.



US 2012/0038612 Al

[0021] The organic light emitting display device may fur-
ther include: switching elements coupled between the data
lines and the reference power source and configured to be
turned on during the reset period, the compensation period,
and the light emission period. And the voltage of the reference
power source may be a voltage within a voltage range of the
data signals.

[0022] The initial voltage may be a voltage lower than that
of the first power source.

[0023] The fourth transistor may be configured to supply a
voltage applied to an anode electrode of the organic light
emitting diode as the initial voltage.

[0024] The fourth transistor may be configured to supply a
voltage of the second power source as the initial voltage.
[0025] The fourth transistor may be electrically coupled to
an initial power source for supplying the initial voltage.
[0026] According to embodiments of the present invention,
an organic light emitting display device can be driven in a
concurrent (e.g., simultaneous) emission method without
changing a voltage of a power source. Furthermore, accord-
ing to embodiments of the present invention, an image of a
desired luminance can be displayed irrespective of voltage
changes of'the first power source and the second power source
and a deviation of a threshold of the drive transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0028] FIG. 1 is a view illustrating one frame period
according to an embodiment of the present invention;
[0029] FIG. 2 is a view illustrating an example of realizing
a shutter glasses type 3D display in a progressive emission
method,;

[0030] FIG. 3 is a view illustrating an example of realizing
a shutter glasses type 3D display in a concurrent (e.g., simul-
taneous) emission method according to an embodiment of the
present invention;

[0031] FIG.4isaview illustrating an organic light emitting
display device according to an embodiment of the present
invention;

[0032] FIG.5is aview illustrating the first embodiment of
apixel of FIG. 4;

[0033] FIG. 6 is a waveform view illustrating a driving
method for the pixel of FIG. 5;

[0034] FIG.7isa view illustrating the second embodiment
of a pixel of FIG. 4;

[0035] FIG. 8isa view illustrating the third embodiment of
a pixel of FIG. 4;

[0036] FIG.9is a view illustrating the fourth embodiment
of a pixel of FIG. 4,

[0037] FIG.101s aview illustrating the fifth embodiment of
a pixel of FIG. 4;

[0038] FIG. 11 is a view illustrating the sixth embodiment
of a pixel of FIG. 4; and

[0039] FIG. 12 is a view illustrating an organic light emit-
ting display device according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0040] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
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reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be directly coupled to the second ele-
ment, or may be indirectly coupled to the second element via
athird embodiment. Further, some of the elements that are not
essential to a complete understanding of the invention are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0041] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to FIGS. 1
to 12 so that those skilled in the art to which the invention
pertains can easily carry out embodiments of the invention
based on the information disclosed herein.

[0042] FIG. 1 is a view illustrating one frame period
according to an embodiment of the present invention.

[0043] Referring to FIG. 1, one frame 1F according to an
embodiment of the present invention is divided into a reset
period RP, a compensation period CP, a data period DP, and an
emission period EP.

[0044] In the reset period RP, an initial voltage is supplied
to a gate electrode of a drive transistor included in each pixel.
Here, the initial voltage refers to a voltage lower than a first
power source ELVDD and is selected from various voltages
applied to pixels.

[0045] In the compensation period CP, a threshold voltage
of the drive transistor is compensated for in each pixel. Dur-
ing the compensation period CP, each pixel charges a voltage
corresponding to a threshold voltage of the drive transistor.

[0046] In the data period DP, pixels are selected in units of
horizontal lines (i.e., selected line by line), and data signals
are supplied to the selected pixels. During the data period DP,
each pixel charges a voltage corresponding to the data signal.
Meanwhile, during the reset period RP, the compensation
period CP, and the data period, the pixels are set to be in a
non-emitting state.

[0047] During the emission period EP, the pixels produce
light (e.g., light having a predetermined luminance). Here,
during the compensation period, since the threshold voltage
of the drive transistor is compensated for, an image of uniform
luminance is displayed irrespective of a threshold voltage
variation of the drive transistor during the emission period EP.

[0048] FIG. 2 is a view illustrating an example of realizing
a shutter glasses type 3D display in a progressive emission
method.

[0049] Referring to FIG. 2, when a screen is output in a
progressive emission method, light emission needs to be
stopped for a response time (e.g., 2.5 ms) of shutter glasses to
reduce or prevent cross-talks between right and left eye
images. That is, a non-emitting period is additionally created
by the response time of the shutter glasses between a frame (i
frame: 1 is a natural number) in which a left eye image is
output and a frame (i+1 frame) in which a right eye is output,
and accordingly duty ratio is reduced.

[0050] FIG. 3 is a view illustrating an example of realizing
a shutter glasses type 3D display in a concurrent (e.g., simul-
taneous) emission method according to an embodiment of the
present invention.

[0051] Referring to FIG. 3, when a screen is output in a
concurrent (e.g., simultaneous) emission method, light is
concurrently (e.g.. simultaneously) emitted by all of the pix-
els and the pixels are set to be in a non-emitting state in a
period other than the emission period EP. Thus, a non-emit-
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ting period is naturally secured between a period in which a
left eye image is output and a period in which a right eye
image is output.

[0052] Thatis, the reset period RP, the compensation period
CP, and the data period DP are set to a non-emitting state
between the i frame and the (i+1) frame, and when the period
is synchronized with the response time of the shutter glasses,
duty ratio does not need to be reduced, which is different from
the progressive emission method.

[0053] FIG.4isaview illustrating an organic light emitting
display device according to an embodiment of the present
invention.

[0054] Referring to FIG. 4, the organic light emitting dis-
play device according to one embodiment of the present
invention includes a display unit 130 including pixels 140
connected to scan lines S1 to Sn and data lines D1 to Dm, a
scan drive unit (or scan driver) 110 for driving the scan lines
S1 to Sn, a data drive unit (or data driver) 120 for driving the
data lines D1 to Dm, a control line drive unit (or control line
driver) 170 for driving a light emission control line EM, a first
control line CL1, and a second control line CL2, a timing
control unit (or timing controller) 150 for controlling the scan
drive unit 110, the data drive unit 120, and the control line
drive unit 170.

[0055] The scan drive unit 110 concurrently (e.g., simulta-
neously) supplies a scan signal (or a first scan signal) to the
scan lines S1 to Sn during the reset period RP and the com-
pensation period CP. The scan drive unit 110 sequentially
supplies a scan signal (or a second scan signal) to the scan
lines S1 to Sn during the data period DP.

[0056] The data drive unit 120 supplies a voltage of a ref-
erence power source Vref to the data lines D1 to Dm during
the reset period, the compensation period CP, and the emis-
sion period EP, and supplies data signals to the data lines D1
to Dm such that the data signals are synchronized with scan
signals during the data period DP. Here, the voltage of the
reference power source Vrefis set to a voltage within a certain
range of the data signals.

[0057] The control line drive unit 170 supplies a first con-
trol signal to a first control line CL1 during the reset period,
and supplies a second control signal to a second control line
CL2 during the reset period and the compensation period. The
control line drive unit 170 supplies an emission control signal
to an emission control line EM during the reset period RP, the
compensation period CP, and the data period DP. The emis-
sion control line EM is commonly connected to the pixels
140, and the pixels 140 are set to a non-emitting state during
the reset period RP, the compensation period CP, and the data
period DP when an emission control signal is supplied.

[0058] The timing control unit 150 controls the scan drive
unit 110, the data drive unit 120, and the control line drive unit
170 in response to the synchronization signals supplied from
the outside.

[0059] The display unit 130 receives a first power source
ELVDD and a second power source ELVSS from the outside
and supplies them to the pixels 140. Each of the pixels 140
charges a voltage corresponding to a threshold voltage of the
respective drive transistor in the pixel during the compensa-
tion period CP, and charges a voltage corresponding to a
respective data signal during the data period DP. During the
emission period EP, the pixels 140 produce light correspond-
ing to respective voltages charged corresponding to the
respective data signals.
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[0060] FIG. 5 is a view illustrating a pixel according to a
first embodiment of the present invention. In FIG. 5, a pixel
connected to a n-th scan line Sn and a m-th data line Dm is
illustrated for the convenience of description.

[0061] Referring to FIG. 5, the pixel 140 according to the
first embodiment of the present invention includes an organic
light emitting diode OLED, and a pixel circuit 142 for con-
trolling the amount of current supplied to the organic light
emitting diode OLED.

[0062] An anode electrode of the organic light emitting
diode OLED is connected to the pixel circuit 142 and a
cathode electrode of the organic light emitting diode OLED 1s
connected to the second power source ELVSS. The organic
light emitting diode OLED produces light (e.g., light having
a predetermined luminance) in response to a current supplied
from the pixel circuit 142.

[0063] Thepixel circuit 142 includes first to fifth transistors
M1 to M5 and first and second capacitors C1 and C2.
[0064] A gate electrode of the first transistor M1 is con-
nected to a first node N1, and the first electrode is connected
to the first power source ELVDD. A second electrode of the
first transistor M1 is connected to a first electrode of the fifth
transistor M5. The first transistor M1 controls the amount of
current supplied from the first power source ELVDD to the
second power source ELVSS via the organic light emitting
diode OLED in response to (or in accordance with) a voltage
applied to the first node N1.

[0065] A first electrode of the second transistor M2 is con-
nected to the first transistor M1, and a second electrode of the
second transistor M2 is connected to the first node N1. A gate
electrode of the second transistor M2 is connected to the
second control line CL2. The second transistor M2 is turned
on when a second control signal is supplied to the second
control line CL2 to electrically connect the gate electrode of
the first transistor M1 and the second electrode of the first
transistor M1. In this case, the first transistor M1 is connected
in the form of a diode. In other words, the first transistor M1
is diode-connected.

[0066] A first electrode of the third transistor M3 is con-
nected to a data line Dm and a second electrode of the third
transistor M3 is connected to a second node N2. A gate
electrode of the third transistor M3 is connected to the scan
line Sn. The third transistor M3 is turned on when a scan
signalis supplied to the scan line Sn to electrically connect the
data line Dm and the second node N2.

[0067] A first electrode of the fourth transistor M4 is con-
nected to a second electrode of the first transistor M1, and a
second electrode of the fourth transistor M4 is connected to an
anode electrode of the organic light emitting diode OLED. A
gate electrode of the fourth transistor M4 is connected to the
first control line CL1. The fourth transistor M4 is turned on
when a first control signal is supplied to the first control line
CL1 to connect a second electrode of the first transistor M1
and an anode electrode of the organic light emitting diode
OLED.

[0068] A first electrode of the fifth transistor M5 is con-
nected to the second electrode of'the first transistor M2, and a
second electrode of the fifth transistor M5 is connected to the
anode electrode of the organic light emitting diode OLED. A
gate electrode of the fifth transistor M5 is connected to the
emission control line EM. The fifth transistor M5 is turned off
when an emission control signal is supplied to the emission
control line EM, and is turned on when an emission control
signal is not supplied.
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[0069] The first capacitor C1 is connected between the first
node N1 and the second node N2. The first capacitor C1
charges a voltage corresponding to a threshold voltage of the
first transistor M1.

[0070] The second capacitor C2 is connected between the
second node N2 and the first power source ELVDD. The
second capacitor C2 charges a voltage corresponding to a data
signal.

[0071] FIG. 6 is a waveform view illustrating a driving
method for the pixel of FIG. 5.

[0072] Referring to FIG. 6, a scan signal is supplied to the
scan lines S1 to Sn during the reset period RP and the com-
pensation period CP first, and an emission control signal is
supplied to the emission control line EM during the reset
period RP, the compensation period CP, and the data period
DP. A reference voltage Vref is supplied to the data lines D1
to Dm during the reset period RP, the compensation period
CP, and the emission period EP. A first control signal is
supplied to the first control line CL1 during the reset period
RP, and a second control signal is supplied to the second
control line CL2 during the reset period RP and the compen-
sation period CP.

[0073] When an emission control signal is supplied to the
emission control line EM, the fifth transistor M5 is turned off.
When the fifth transistor M5 is turned off, the electrical con-
nection between the organic light emitting diode OLED and
the first transistor M1 is interrupted. Thus, the pixels 140 are
set to a non-emitting state during the reset period RP, the
compensation period CP, and the data period DP.

[0074] When ascan signal is supplied to the scan lines S1 to
Sn, the third transistors M3 included in the pixels 140 are
turned on. Then, a voltage of the reference power source Vref
is supplied to the second nodes N2 of the pixels 140.

[0075] When a second control signal is supplied to the
second control line CL2, the second transistor M2 is turned
on. When the second transistor M2 is turned on, the gate
electrode of the first transistor M1 is electrically connected to
the second electrode of the first transistor M1, thereby diode-
connecting the first transistor M1.

[0076] When a first control signal is supplied to the first
control line CL1, the fourth transistor M4 is turned on. When
the fourth transistor M4 is turned on, the anode electrode of
the organic light emitting diode OLED is electrically con-
nected to the second electrode of the first transistor M1. Then,
a voltage (i.e., an initial voltage) applied to the anode elec-
trode of the organic light emitting diode OLED is supplied to
the first node N1.

[0077] Thereafter, supply of the first control signal to the
first control line CL1 is stopped during the compensation
period CP. The second transistor M2 remains turned on dur-
ing the compensation period, and accordingly the first tran-
sistor M1 maintains connection in the form of a diode. In
other words, the first transistor M1 remains diode-connected.
Then, as the first node N1 is initialized to an initial voltage
during the reset period RP, the first transistor M1 is turned on
and accordingly the first node N1 is set to a voltage obtained
by subtracting a threshold voltage of the first transistor M1
from the first power source ELVDD.

[0078] The first capacitor C1 charges a voltage correspond-
ing to a difference between the second node N2 and the first
node N1 during the compensation period. That is, the first
capacitor C1 charges a voltage corresponding to a threshold
voltage of the first transistor M1 during the compensation
period.
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[0079] A scan signal is sequentially supplied to the scan
lines S1 to Sn during the data petiod DP, and data signals are
supplied to the data lines D1 to Dm in synchronization with
the scan signal. When the scan signal is supplied to the scan
line Sn, the third transistor M3 is turned on. When the third
transistor M3 is turned on, a data signal from the data line Dm
is supplied to the second node N2.

[0080] Then, the second capacitor C2 charges a voltage
corresponding to a data signal. Meanwhile, as the first node
N1 is set to a floating state during the data period DP, the first
capacitor C1 maintains a voltage charged in the previous
period.

[0081] Hereinafter, a voltage change of the first node N1
will be described in detail. The second node N2 is set to a
reference voltage Vref, and the firstnode N1 is set to a voltage
obtained by subtracting the threshold voltage of the first tran-
sistor M1 from the first power source ELVDD. Thereafter, the
voltage of the second node is changed from the reference
voltage Vref to the voltage of the data signal, and the first node
N2 is also changed in response to the voltage change of the
second node N2.

[0082] Here, when a black color (e.g., a gray level corre-
sponding to black) is to be expressed in a pixel 140, the data
signal is set to a voltage higher than the reference voltage
Vref, and accordingly the voltage of the first node N2 rises.
Then, the first transistor M1 is turned on to realize a black
color. When a white color (e.g., a gray level corresponding to
white) is to be expressed in a pixel 140, the data signal is set
to avoltage lower than the reference voltage Vref, and accord-
ingly the voltage of the first node N2 also drops. Then, the
amount of current supplied from the first transistor M1 to the
organic light emitting diode OLED is controlled in response
to (e.g., in accordance with) the voltage of a white color
applied to the first node N1. That is, embodiments according
to the present invention realize a certain gray level using the
voltage difference between the reference voltage Vref and the
data signal. In this case, the image of a desired luminance can
be advantageously displayed irrespective of a voltage drop of
the first power source ELVDD.

[0083] Supply of an emission control signal to the emission
control line EM is stopped during the emission period EP.
When the supply of the emission control signal to the emis-
sion control line EM is stopped, the fifth transistor M5 is
turned on. When the fifth transistor M5 is turned on, the first
transistor M1 is electrically connected to the organic light
emitting diode OLED. Then, the first transistor M1 controls
the amount of current supplied to the organic light emitting
diode OLED in response to (e.g., in accordance with) a volt-
age applied to the first node N1 to generate light of a certain
luminance.

[0084] FIG. 7 is a view illustrating a pixel according to a
second embodiment of the present invention. In the descrip-
tion of FIG. 7, the same elements as in FIG. 5 are referenced
with the same reference numerals, and the details thereof will
be omitted.

[0085] Referring to FIG. 7, the first electrode of the fourth
transistor M4' is connected to a second electrode of the first
transistor M1, and the second electrode of the fourth transis-
tor M4' is connected to the second power source ELVSS. The
gate electrode of the fourth transistor M4' is connected to the
first control line CL1. The fourth transistor M4' is turned on
when a first control signal is supplied to the first control line
CL1 to supply a voltage of the second power source ELVSS to
the second electrode of the first transistor M1. That is, in the
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second embodiment of the present invention, a second power
source ELVSS is supplied as an initial voltage (e.g., an ini-
tialization voltage) for initializing the gate electrode of the
first transistor M1. As other configurations and operations are
substantially the same as in the pixel of FIG. 5, the details
thereof will be omitted.

[0086] FIG. 8 is a view illustrating a pixel according to a
third embodiment of the present invention. In the description
of FIG. 8, the same elements as in FIG. 5 are referenced with
the same reference numerals, and the details thereof will be
omitted.

[0087] Referring to FIG. 8, the first electrode of the fourth
transistor M4" is connected to a second electrode of the first
transistor M1, and the second electrode of the fourth transis-
tor M4" is connected to an initial power source Vint. The gate
electrode of the fourth transistor M4" is connected to the first
control line CL1. The fourth transistor M4" is turned on when
a first control signal is supplied to the first control line CL1 to
supply a voltage of the initial power source Vint to the second
electrode of the first transistor M1. Here, the initial power
source Vint is set to have a voltage lower than the first power
source ELVDD. That is, in the third embodiment of the
present invention, a separate initial voltage Vint is added to
initialize the gate electrode of the first transistor M1. As other
configurations and operations are substantially the same as in
the pixel of FIG. 5, the details thereof will be omitted.

[0088] FIG. 9 is a view illustrating a pixel according to a
fourth embodiment of the present invention. In the descrip-
tion of FIG. 9, the same elements as in FIG. § are referenced
with the same reference numerals, and the details thereof will
be omitted.

[0089] Referring to FIG. 9, the first capacitor C1' is con-
nected to the first node N1 and the second electrode of the
third transistor M3, and the second capacitor C2'is connected
between the first node N1 and the first power source ELVDD.
The first capacitor C1' charges a voltage corresponding to the
threshold voltage of the first transistor M1, and the second
capacitor C2' charges a voltage corresponding to a data sig-
nal.

[0090] Hereinafter, the operation of one embodiment
according to the present invention will be described in asso-
ciation with FIG. 6 and FIG. 9. The fourth transistor M4 is
turned on when a first control signal is supplied to the first
control line CL1 during the reset period, and the second
transistor M2 is turned on when a second control signal is
supplied to the second control line CL2. When the fourth
transistor M4 and the second transistor M2 are turned on, a
voltage (i.e., an initial voltage) applied to the anode electrode
of the organic light emitting diode OLED is supplied to the
first node N1.

[0091] A second control signal is supplied to the second
control line CL2 during the compensation period such that the
second transistor M2 remains turned on. When the second
transistor M2 is turned on, the first transistor M1 is connected
in the form ofa diode (i.e., diode-connected), and accordingly
a voltage obtained by subtracting a threshold voltage of the
first transistor M1 from the first power source ELVDD is
applied to the first node N1.

[0092] A reference voltage Vref is applied to the second
electrode of the third transistor M3 during the compensation
period CP. In this case, the first capacitor C1' charges a ref-
erence voltage and a voltage corresponding to a voltage
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applied to the first node N1, i.e. a voltage corresponding to the
threshold voltage of the first transistor M1 during the com-
pensation period CP.

[0093] A scan signal is sequentially supplied to the scan
lines S1 to Sn during the data period DP, and data signals are
supplied to the data lines D1 to Dm in synchronization with
the scan signal. When a scan signal is supplied to the scan line
Sn, the third transistor M3 is turned on, and a voltage of the
data signal is supplied to the first electrode of the first capaci-
tor C1'. Then, the voltage of the first electrode of the first
capacitor C1' is changed from the reference voltage Vref to
the voltage of the data signal, and the voltage of the second
electrode of the first capacitor C1', i.e., the voltage of the first
node N1 is changed in response to it. Then, the second capaci-
tor C2' charges a voltage corresponding to the difference
between the first node N1 and the first power source ELVDD,
i.e., a voltage corresponding to the data signal.

[0094] Supply of an emission control signal to the emission
control line EM is stopped during the emission period EP, and
accordingly the fifth transistor M5 is turned on. Then, the first
transistor M1 controls the amount of current supplied to the
organic light emitting diode OLED in response to (e.g., in
accordance with) a voltage applied to the first node N1.
[0095] FIG. 10is a view illustrating a pixel according to the
fifth embodiment of the present invention. In the description
of F1G. 10, the same elements as in FIG. 9 are referenced with
the same reference numerals, and the details thereof will be
omitted.

[0096] Referring to FIG. 10, the first electrode of the fourth
transistor M4' is connected to the second electrode of the first
transistor and the second electrode of the fourth transistor M4'
is connected to the second power source ELVSS. The gate
electrode of the fourth transistor M4' is connected to the first
control line CL1. The fourth transistor M4' is turned on when
a first control signal is supplied to the first control line CL1 to
supply a voltage of the second power source ELVSS to the
second electrode of the first transistor M1, That is, in the fifth
embodiment of the present invention, a second power source
ELVSSis supplied as an initial voltage for initializing the gate
electrode of the first transistor M1. As other configurations
and operations are substantially the same as in the pixel of
FIG. 5, the details thereof will be omitted.

[0097] FIG. 11 is a view illustrating a pixel according to a
fifth embodiment of the present invention. In the description
of F1G. 11, the same elements as in FI1G. 9 are referenced with
the same reference numerals, and the details thereof will be
omitted.

[0098] Referringto FIG. 11, the first electrode of the fourth
transistor Md' is connected to a second electrode of the first
transistor M1, and the second electrode of the fourth transis-
tor M4' is connected to an initial power source Vint. The gate
electrode of the fourth transistor M4' is connected to the first
control line CL1. The fourth transistor M4' is turned on when
a first control signal is supplied to the first control line CL1 to
supply a voltage of the initial power source Vint to the second
electrode of the first transistor M1. Here, the initial power
source Vintis set to a voltage lower than the first power source
ELVDD. That is, in the third embodiment of the present
invention, a separate initial voltage Vint is added to initialize
the gate electrode of the first transistor M1. As other configu-
rations and operations are substantially the same as in the
pixel of FIG. 5, the details thereof will be omitted.

[0099] FIG. 12 is a view illustrating an organic light emit-
ting display device according to an embodiment of the present
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invention. In the description of FIG. 12, the same elements as
in FIG. 4 are endowed with the same reference numerals, and
the details thereof will be omitted.

[0100] Referring to FIG. 12, the organic light emitting dis-
play device according to the present embodiment of the
present invention includes a switching device SW connected
to the data lines D1 to Dm and the reference power source
Vref. The switching device SW is turned on in response to
control of the timing control unit 150 during the reset period
RP, the compensation period CP, and the emission period EP.
Then, the reference voltage Vref is supplied to the data lines
D1 to Dm during the reset period RP, the compensation period
CP, and the emission period EP.

[0101] If it is compared with the organic light emitting
display device of FIG. 4, a voltage of a reset power source
Vref is supplied to the data lines D1 to Dm in the data drive
unit 120 during the reset period RP, the compensation period
CP, and the emission period EP in FIG. 4. However, in the
present embodiment of the present invention, a voltage of a
reset power source Vrefis supplied to the data lines D1 to Dm
by adding a separate switching device SW to the outside of
the data drive unit 120. Accordingly, when a separate switch-
ing device SW is added, the structure of the data drive unit 120
is not changed, making it possible to reduce manufacturing
costs and set the voltage of the reference power source Vref
more freely.

[0102] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display device having a frame
period comprising a reset period, a compensation period, a
data period, and a light emission period, the organic light
emitting display device comprising:

pixels located at crossing regions between scan lines and
data lines;

a first control line and a second control line commonly
coupled to the pixels;

a control line driver configured to supply a first control
signal to the first control line for the reset period and to
supply a second control signal to the second control line
during the reset period and the compensation period,

wherein each of the pixels comprises:

an organic light emitting diode;

a first transistor having a first electrode, a second elec-
trode and a gate electrode and configured to control an
amount of current supplied from a first power source
coupled to the first electrode to a second power source
via the organic light emitting diode;

a second transistor coupled between the gate electrode
of the first transistor and the second electrode of the
first transistor and configured to be turned on when
the second control signal is supplied; and

a fourth transistor coupled to the second electrode of the
first transistor and configured to supply an initial volt-
age to the second electrode of the first transistor when
the first control signal is supplied.
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2. The organic light emitting display device as claimed in
claim 1, wherein during the reset period, the compensation
period, and the data period, the pixels are set to a non-emitting
state.

3. The organic light emitting display device as claimed in
claim 1, further comprising:

a scan driver configured to concurrently supply a first scan
signal to the scan lines during the reset period and the
compensation period and to sequentially supply a sec-
ond scan signal to the scan lines during the data period;
and

a data driver configured to supply data signals to the data
lines in synchronization with the second scan signal
during the data period.

4. The organic light emitting display device as claimed in

claim 3, further comprising;

a light emission control line commonly coupled to the
pixels.

5. The organic light emitting display device as claimed in
claim 4, wherein the control line driver is configured to supply
a light emission control signal to the light emission control
line during the reset period, the compensation period, and the
data period.

6. The organic light emitting display device as claimed in
claim 5, wherein each of the pixels comprises:

a first capacitor coupled between the gate electrode of the

first transistor and a second node;

a third transistor coupled between the data line and the
second node and configured to be turned on when a first
scan signal and a second scan signal are supplied to the
scan lines;

a second capacitor coupled between the second node and
the first power source; and

a fifth transistor coupled to the second electrode of the first
transistor and the organic light emitting diode and con-
figured to be turned off when a light emission control
signalis supplied to the light emission control line and to
be turned on otherwise.

7. The organic light emitting display device as claimed in

claim 5, wherein each of the pixels further comprises:

a first capacitor coupled between the gate electrode of the
first transistor and the data line;

a third transistor coupled between the first capacitor and
the data line and configured to be turned on when a first
scan signal and a second scan signal are supplied to the
scan lines;

a second capacitor coupled between the gate electrode of
the first transistor and the first power source; and

a fifth transistor coupled between the second electrode of
the first transistor and the organic light emitting diode
and configured to be turned off when a light emission
control signal is supplied to the light emission control
line and to be turned on otherwise.

8. The organic light emitting display device as claimed in
claim 3, wherein the data driver is configured to supply a
voltage of a reference power source to the data lines during
the reset period, the compensation period, and the light emis-
sion period.

9. The organic light emitting display device as claimed in
claim 8, wherein the voltage of the reference power source is
a voltage within a voltage range of the data signals.

10. The organic light emitting display device as claimed in
claim 3, further comprising:
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switching elements coupled between the data lines and are
reference power source and configured to be turned on
during the reset period, the compensation period, and the
light emission period.

11. The organic light emitting display device as claimed in
claim 10, wherein the voltage of a reference power source is
a voltage within a voltage range of the data signals.

12. The organic light emitting display device as claimed in
claim 1, wherein the initial voltage is set to be a voltage lower
than that of the first power source.
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13. The organic light emitting display device as claimed in
claim 12, wherein the fourth transistor is configured to supply
a voltage applied to an anode electrode of the organic light
emitting diode as the initial voltage.

14. The organic light emitting display device as claimed in
claim 12, wherein the fourth transistor is configured to supply
a voltage of the second power source as the initial voltage.

15. The organic light emitting display device as claimed in
claim 12, wherein the fourth transistor is electrically coupled
to an initial power source for supplying the initial voltage.

* ok ok k¥
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