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(54) Organic light emitting display and driving method thereof

(57) An organic light emitting display and a driving
method thereof, in which an image is displayed with uni-
form brightness. The organic light emitting display in-
cludes: a scan driver for supplying a plurality of first scan
signals at substantially a same time to a plurality of scan
lines in a first period of one frame and for supplying a
plurality of second scan signals in sequence to the scan
lines in a second period of the one frame; a data driver
for supplying a predetermined voltage to a plurality of
data lines in the first period and for supplying a plurality
of data signals to the data lines in the second period; and
a pixel portion comprising a plurality of pixels connected
to the scan lines and the data lines, wherein, when the
one frame is an odd-numbered frame, the scan driver
supplies the second scan signals in a first scanning se-
quence and wherein, when the one frame is an even-
numbered frame, the scan driver supplies the second
scan signals in a second scanning sequence differing
from the first scanning sequence. With this configuration,
a threshold voltage difference between the pixels is sta-
bly compensated. Further, in one embodiment, the first
scanning sequence is inversely related to the second
scanning sequence, so that the emission times of all pix-
els are equalized on average.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to and the benefit of Korean Patent Application Nos. 10-2004-0090400, filed on
November 8, 2004, in the Korean Intellectual Property Office, the entire disclosure of which is incorporated herein by
reference.

BACKGROUND

1. Field of the Invention

[0002] The present invention relates to an organic light emitting display and a driving method thereof, and more
particularly, to an organic light emitting display and a driving method thereof, in which an image is displayed with uniform
brightness.

2. Discussion of Related Art

[0003] Recently, various flat panel displays have been developed as alternatives to a relatively heavy and bulky
cathode ray tube (CRT) display. The flat panel display includes a liquid crystal display (LCD), a field emission display
(FED), a plasma display panel (PDP), an organic light emitting diode (OLED) display (herein also referred to an organic
light emitting display), etc.
[0004] Among the flat panel displays, the organic light emitting display can emit light for itself by electron-hole recom-
bination. Such an organic light emitting display has advantages of a relatively fast response time and a relatively low
power consumption. Generally, the organic light emitting display employs a transistor provided in each pixel of the display
for supplying a current corresponding to a data signal to an organic light emitting diode, thereby allowing the organic
light emitting diode to emit light.
[0005] FIG. 1 illustrates a conventional organic light emitting display.
[0006] Referring to FIG. 1, a pixel 10 of a conventional organic light emitting display emits light corresponding to a
data signal supplied to a data line Dm when a scan signal is applied to a scan line Sn.
[0007] As shown in FIG. 2, scan signals are applied to first through nth scan lines S1 through Sn in sequence. Further,
data signals are supplied to first through Mth data lines (e.g., the data line Dm), synchronizing with the scan signals.
[0008] As shown in FIG. 1, each pixel 10 includes a pixel circuit 12 connected to an organic light emitting diode OLED,
the data line Dm and the scan line Sn. The pixel circuit 12 is connected to a first power source ELVDD and applies a
current to the organic light emitting diode OLED. The organic light emitting diode OLED includes an anode electrode
connected to the pixel circuit 12, and a cathode electrode connected to a second power source ELVSS (or a ground).
Here, the organic light emitting diode OLED emits light corresponding to the current supplied from the pixel circuit 12.
[0009] In more detail, the pixel circuit 12 includes a second transistor M2 connected between the first power source
ELVDD and the organic light emitting diode OLED, a first transistor M1 connected to the data line Dm and the scan line
Sn, and a storage capacitor C connected between a gate electrode and a first electrode of the second transistor M2.
Here, the first electrode can indicate either of a source electrode or a drain electrode. For example, when the first
electrode is selected as the source electrode, the second electrode is selected as the drain electrode. On the other hand,
when the first electrode is selected as the drain electrode, the second electrode is selected as the source electrode.
[0010] The first transistor M1 includes a gate electrode connected to the scan line Sn, a first electrode connected to
the data line Dm, and a second electrode connected to the storage capacitor C. Here, the first transistor M1 is turned
on when it receives the scan signal through the scan line S, thereby supplying the data signal from the data line D to
the storage capacitor C. At this time, the storage capacitor C is charged with a voltage corresponding to the data signal.
[0011] The second transistor M2 includes the gate electrode connected to the storage capacitor C, the first electrode
connected to the first power source line ELVDD, and a second electrode connected to the anode electrode of the organic
light emitting diode OLED. Here, the second transistor M2 controls the amount of current flowing from the first power
source ELVDD to the organic light emitting diode OLED. At this time, the organic light emitting diode OLED emits light
with the brightness corresponding to the amount of current supplied from the second transistor M2.
[0012] Here, a current flowing in the organic light emitting diode OLED is determined by the following equation 1.
[0013] [Equation 1] 
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where, IOLED is a current flowing into the organic light emitting diode OLED, Vgs is a voltage applied between the gate
electrode and the first electrode of the second transistor M2, Vth is the threshold voltage of the second transistor M2,
Vdata is a voltage corresponding to the data signal, and β is a constant.
[0014] Referring to the equation 1, the current flowing into the organic light emitting diode OLED depends on the
threshold voltage of the second transistor M2. Thus, each of threshold voltages of second transistors (e.g., the second
transistor M2) should be uniform regardless of position of its corresponding pixel (e.g., the pixel 10) in order to display
an image with uniform brightness. However, due to possible errors in a fabricating process, each of the threshold voltages
of the second transistors (e.g., the second transistor M2) may vary according to the position of its corresponding pixel
(e.g., the pixel 10), so that the organic light emitting display may display an image with non-uniform brightness.

SUMMARY OF THE INVENTION

[0015] An embodiment of the present invention provides an organic light emitting display and a driving method thereof,
in which an image is displayed with uniform brightness.
[0016] One embodiment of the present invention provides an organic light emitting display including: a scan driver for
supplying a plurality of first scan signals at substantially a same time to a plurality of scan lines in a first period of one
frame and for supplying a plurality of second scan signals in sequence to the scan lines in a second period of the one
frame; a data driver for supplying a predetermined voltage to a plurality of data lines in the first period and for supplying
a plurality of data signals to the data lines in the second period; and a pixel portion including a plurality of pixels connected
to the scan lines and the data lines, wherein, when the one frame is an odd-numbered frame, the scan driver supplies
the second scan signals in a first scanning sequence and wherein, when the one frame is an even-numbered frame,
the scan driver supplies the second scan signals in a second scanning sequence differing from the first scanning
sequence.
[0017] According to an embodiment of the invention, the first scanning sequence is inversely related to the second
scanning sequence. Further, in an embodiment, the scan driver supplies the second scan signals in sequence from a
first one of the scan lines to a last one of the scan lines in the odd-numbered frame, and supplies the second scan
signals in sequence from the last one of the scan lines to the first one of the scan lines in the even-numbered frame.
Alternatively, in an embodiment, the scan driver supplies the second scan signals in sequence from a first one of the
scan lines to a last one of the scan lines in the even-numbered frame, and supplies the second scan signals in sequence
from the last one of the scan lines to the first one of the scan lines in the odd-numbered frame.
Preferably each of the first scan signals has a longer supplying time period than each of the second scan signals.
Preferably the scan driver supplies a plurality of first emission control signals at substantially a same time to a plurality
of emission control lines formed in parallel with the scan lines in the first period and supplies a plurality of second emission
control signals in sequence to the emission control lines in the second period. Preferably the scan driver supplies the
second emission control signals in the first scanning sequence in the odd-numbered frame and supplies the second
emission control signals in second scanning sequence in the even-numbered frame. Preferably each of the first emission
control signals has a longer supplying time period than each of the second emission control signals. Preferably the scan
driver supplies a plurality of emission control signals at substantially a same time to a plurality of emission control lines
formed in parallel with the scan lines in the first period and does not supply any second emission control signal to the
emission control lines in the second period. Preferably the predetermined voltage is higher in voltage level than voltages
of the data signals. Preferably each of the pixels comprises: an organic light emitting diode; a second transistor connected
to a respective one of the data lines and an nth scan line of the scan lines (where, n is a natural number); first and second
capacitors connected in series between the second transistor and a first power source; a first transistor connected
between the first power source and a first node formed between the first and second transistors and for supplying a
current corresponding to a voltage charged in the first and second capacitors to the organic light emitting diode; a third
transistor connected between the first node and an electrode of the first transistor, and controlled by an (n-1)th scan line
of the scan lines; and a fourth transistor connected between the electrode of the first transistor and an electrode of the
third transistor, and controlled by the nth scan line of the scan lines.
Preferably the predetermined voltage is substantially equal to a voltage supplied by the first power source. Preferably
the first and second capacitors are charged with the voltage corresponding to a threshold voltage of the first transistor
when the first scan signals are supplied. Preferably the organic light emitting display further comprises a fifth transistor
provided between the first transistor and the organic light emitting diode and connected to an nth emission control line
of the emission control lines. Preferably the first and second periods are not overlapped with each other in the one frame.
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[0018] One embodiment of the present invention provides a method of driving an organic light emitting display, the
method including: applying a plurality of first scan signals at substantially a same time to a plurality of scan lines in a
first period of one frame; applying a predetermined voltage to a plurality of data lines in the first period; applying a plurality
of second scan signals in a first scanning sequence to the scan lines in a second period of the one frame when the one
frame is an odd-numbered frame; and applying the second scan signals in a second scanning sequence differing from
the first scanning sequence to the scan lines in the second period of the one frame when the one frame is an even-
numbered frame.
[0019] According to an embodiment of the invention, the first scanning sequence is inversely related to the second
scanning sequence. Further, in an embodiment, the second scan signals are applied in sequence from a first one of the
scan lines to a last one of the scan lines in the odd-numbered frame, and applied in sequence from the last one of the
scan lines to the first one of the scan lines in the even-numbered frame. Alternatively, in an embodiment, the second
scan signals are applied in sequence from a first one of the scan lines to a last one of the scan lines in the even-numbered
frame, and applied in sequence from the last one of the scan lines to the first one of the scan lines in the odd-numbered
frame.
Preferably each of the first scan signals has a longer application time period than each of the second scan signals.
Preferably a plurality of pixels are connected to the scan lines and the data lines and wherein each of the pixels comprises
a transistor for controlling a current supplied from a first power source to an organic light emitting diode and at least one
capacitor to be charged with a voltage corresponding to a threshold voltage of the transistor. Preferably the method
further comprises applying a plurality of data signals to the data lines when the second scan signals are applied. Preferably
the predetermined voltage is higher in voltage level than voltages of the data signals. Preferably the predetermined
voltage is substantially equal to a voltage supplied by the first power source. Preferably the method further comprises:

applying a plurality of first emission control signals at substantially a same time to a plurality of emission control
lines in the first period; and
applying a plurality of second emission control signals in sequence to the emission control lines in the second period.

Preferably the second emission control signals are applied in the first scanning sequence in the odd-numbered frame,
and applied in the second scanning sequence in the even-numbered frame. Preferably each of the first emission control
signals has a longer application time period than each of the second emission control signals. Preferably the method
further comprises:

applying a plurality of emission control signals at substantially a same time to a plurality of emission control lines in
the first period; and
precluding any second emission control signal from being applied to the emission control lines in the second period.

Preferably the first and second periods are not overlapped with each other in the one frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] 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 invention.
[0021] FIG. 1 is a circuit diagram of a conventional pixel;
[0022] FIG. 2 shows driving waveforms applied to the conventional pixel;
[0023] FIG. 3 is a layout diagram showing an organic light emitting display according to an embodiment of the present
invention;
[0024] FIG. 4 is a circuit diagram of a pixel according to an embodiment of the present invention;
[0025] FIGs. 5A and 5B show first driving waveforms applied to a pixel according to an embodiment of the present
invention;
[0026] FIG. 6 shows the length of emission times of pixels according to an embodiment of the present invention when
the first driving waveforms of FIGs. 5A and 5B are applied;
[0027] FIGs. 7A and 7B show second driving waveforms applied to a pixel according to an embodiment of the present
invention; and
[0028] FIG. 8 shows the length of emission times of pixels according to an embodiment of the present invention when
the second driving waveforms of FIGs. 7A and 7B are applied.

DETAILED DESCRIPTION

[0029] In the following detailed description, certain exemplary embodiments of the present invention are shown and



EP 1 655 719 A2

5

5

10

15

20

25

30

35

40

45

50

55

described, by way of illustration. As those skilled in the art would recognize, the described exemplary embodiments may
be modified in various ways, all without departing from the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative in nature, rather than restrictive.
[0030] FIG. 3 illustrates an organic light emitting display according to an embodiment of the present invention.
[0031] Referring to FIG. 3, an organic light emitting display according to an embodiment of the present invention
includes a pixel portion 130 including a plurality of pixels 140 formed in regions where scan lines S 1 through Sn intersect
(or cross) data lines D 1 through Dm; a scan driver 110 to drive the scan lines S 1 through Sn; a data driver 120 to drive
the data lines D 1 through Dm; and a timing controller 150 to control the scan driver 110 and the data driver 120.
[0032] The scan driver 110 receives a scan control signal SCS from the timing controller 150. In response to the scan
control signal SCS, the scan driver 110 generates first scan signals and second scan signals. Here, the first scan signals
are supplied to all scan lines S 1 through Sn at the same time, but the second scan signals are supplied to the first
through nth scan lines S 1 through Sn in sequence. Further, the scan driver 110 generates first emission control signals
and second emission control signals in response to the scan control signal SCS. Here, the first emission control signals
are supplied to all emission control lines E1 through En at the same time, but the second emission control signals are
supplied to the first through nth emission control lines E1 through En in sequence. Operations of the scan driver 110 will
be described below in more detail.
[0033] The data driver 120 receives a data control signal DCS from the timing controller 150. Then, the data driver
120 generates data signals in response to the data control signal DCS, and supplies data signals to the data lines D1
through Dm every time a respective one of the second scan signals is supplied. Further, the data driver 120 supplies a
predetermined voltage to the data lines D 1 through Dm when the first scan signals are supplied to the scan lines S 1
through Sn. Detailed operations of the data driver 120 will be described below in more detail.
[0034] The timing controller 150 generates the data control signal DCS and the scan control signal SCS in response
to external synchronization signals. Here, the timing controller 150 supplies the data control signal DCS and the scan
control signal SCS to the data driver 120 and the scan driver 110, respectively. Further, the timing controller 150 supplies
external data Data to the data driver 120.
[0035] The pixel portion 130 includes the plurality of pixels 140. Each pixel 140 receives an external first power ELVDD
and an external second power ELVSS, and emits light corresponding to a respective one of the data signals.
[0036] FIG. 4 is a circuit diagram of a pixel according to an embodiment of the present invention. For exemplary
purposes, FIG. 4 illustrates the pixel 140 connected to the mth data line Dm, the (n-1)th scan line Sn-1, and the nth scan
line Sn.
[0037] Referring to FIG. 4, the pixel 140 according to an embodiment of the present invention includes a pixel circuit
142 connected to the mth data line Dm, the (n-1)th scan line Sn-1, the nth scan line Sn, and the nth emission control line
En, and controlling an organic light emitting diode OLED.
[0038] The organic light emitting diode OLED includes an anode electrode connected to the pixel circuit 142, and a
cathode electrode connected to a second power source ELVSS. Here, the second power ELVSS has a lower voltage
than a first power ELVDD; e.g., the second power ELVSS has a ground voltage. The organic light emitting diode OLED
emits light corresponding to a current supplied from the pixel circuit 142.
[0039] The pixel circuit 142 includes first and fifth transistors M1’ and M5’ connected between the first power source
ELVDD and the organic light emitting diode OLED; a second transistor M2’ and a first capacitor C1’ connected between
the first transistor M1’ and the mth data line Dm’; third and fourth transistors M3’ and M4’; and a second capacitor C2’
connected between first and gate electrodes of the first transistor M1’.
[0040] The second transistor M2’ includes a first electrode connected to the mth data line Dm, a gate electrode
connected to the nth scan line Sn, and a second electrode connected to a first terminal of the first capacitor C1’. Here,
the second transistor M2’ is turned on when a respective one of the second scan signals is transmitted to the nth scan
line Sn, and supplies a respective one of the data signals from the mth data line to the first terminal of the first capacitor C1’.
[0041] The first transistor M1’ includes the gate electrode connected to a first node N1, the first electrode connected
to the first power source ELVDD, and a second electrode connected to a first electrode of the fifth transistor M5’. Here,
the first transistor M1’ supplies a current corresponding to a voltage stored in the first and second capacitors C1’ and
C2’ to the fifth transistor M5’.
[0042] The third transistor M3’ includes a gate electrode connected to the (n-1)th scan line Sn-1, a first electrode
connected to the first node N1, and a second electrode connected to a first electrode of the fourth transistor M4’. Here,
the third transistor M3’ is turned on when a respective one of the first scan signals or a respective one of the second
scan signals is supplied to the (n-1)th scan line Sn-1.
[0043] The fourth transistor M4’ includes a gate electrode connected to the nth scan line Sn, the first electrode connected
to the second electrode of the third transistor M3’, and a second electrode connected to the first electrode of the fourth
transistor M4’. Here, the fourth transistor M4’ is turned on when a respective one of the first scan signals or a respective
one of the second scan signals is supplied to the nth scan line Sn. Further, the third transistor M3’ and the fourth transistor
M4’ are connected between the gate electrode and the second electrode of the first transistor M1’. Thus, when the third
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transistor M3’ and the fourth transistor M4’ are turned on at the same time, the first transistor M1’ is connected like a
diode. Also, the third transistor M3’ and the fourth transistor M4’ are controlled by different scan lines Sn-1 and Sn, so
that the current flowing from the first node N1 to the first electrode of the fifth transistor M5’ is prevented from leaking,
which will be described later in more detail.
[0044] The fifth transistor M5 includes a gate electrode connected to the nth emission control line En, the first electrode
connected to both the second electrodes of the first and fourth transistors M1’ and M4’, and a second electrode connected
to the anode electrode of the organic light emitting diode OLED. Here, the fifth transistor M5’ is turned off only when a
respective one of the first emission control signals or a respective one of the second emission control signals is supplied
to the nth emission control line En.
[0045] The first and second capacitors C1’ and C2’ are each charged with a voltage corresponding to the threshold
voltage of the first transistor M1’ and the respective one of the data signals, and supply the charged voltage to the gate
electrode of the first transistor M1’.
[0046] FIGs. 5A and 5B show first driving waveforms applied to a pixel according to an embodiment of the present
invention.
[0047] Referring to FIG. 5A, one frame 1F is divided into a first period and a second period. In the first period, the
threshold voltage of the first transistor M1’ provided in each pixel 140 is compensated. In the second period, a respective
one of the data signals is supplied to each pixel 140, thereby displaying an image with desired brightness.
[0048] In the first period, the scan driver 110 supplies the first scan signals SP1 to all scan lines S1 through Sn at the
same time. In the second period, the scan driver 110 supplies the second scan signals SP2 to the first scan line S 1
through the nth scan line Sn in sequence. Here, the width T1 of each of the first scan signals SP1 is wider than the width
T2 of each of the second scan signals SP2 so as to fully compensate the threshold voltage of the first transistor M1’.
That is, the time of applying each of the first scan signals SP1 is longer than the time of applying each of the second
scan signals SP2.
[0049] Further, the scan driver 110 supplies the first emission control signals EMI1 to the emission control lines E1
through En during the first period. As the first emission control signals EMI1 are supplied, the fifth transistor M5’ provided
in each pixel 140 is turned off. Further, the scan driver 110 supplies the second emission control signals EMI2 to the
first emission control line E1 through the nth emission control line En in sequence during the second period. Here, the
width of each of the first emission control signals EMI1 is wider than the width of each of the second emission control
signal EMI2. That is, the time of applying each of the first emission control signals EMI1 is longer than the time of applying
each of the second emission control signals EMI2.
[0050] In the first period, the data driver 120 supplies a predetermined voltage V1 to all data lines D1 through Dm in
order to stably compensate the threshold voltage of the first transistor M1’. Here, the voltage V1 is higher than the highest
voltage of the data signals supplied from the data driver 120. For example, in the case where the data signals supplied
from the data driver 120 have voltages varying from 2V to 4V, the voltage V1 is set to be higher than the 4V. Alternatively,
the voltage V1 may be equal to the voltages of the first power ELVDD. In the second period, the data driver 120 supplies
data signals DS to the data lines D1 through Dm to be synchronized with the second scan signals SP2.
[0051] Referring to FIGs. 4 and 5A, the pixel 140 operates as follows. During the first period, the first scan signals
SP1 are supplied to all scan lines S1 through Sn, and at the same time the first emission control signals EMI1 are
supplied to all emission control lines En. Further, the voltage V1 is supplied to all data lines D 1 through Dm in the first
period. Here, for the sake of convenience, it is assumed that the voltage V1 is equal to the voltage of the first power ELVDD.
[0052] When the first scan signals SP1 are supplied to all scan lines S1 though Sn, the second, third and fourth
transistors M2’, M3’ and M4’ are turned on. As the third and fourth transistors M3’ and M4’ are turned on, the first transistor
M1’ is connected like a diode. Therefore, a voltage obtained by subtracting the threshold voltage of the first transistor
M1’ from the first power ELVDD is applied to the first node N1. At this time, the second transistor M2’ is also turned on,
so that the voltage V1 (having the same level as the voltage of the first power ELVDD) is supplied to the first terminal
of the first capacitor C1’. Then, the first capacitor C1’ is charged with a voltage corresponding to the threshold voltage
of the first transistor M1’. Likewise, the second capacitor C2’ is charged with a voltage corresponding to the difference
between the voltage applied to the first node N1 and the voltage of the first power ELVDD. That is, the second capacitor
C2’ is charged with the threshold voltage of the first transistor M1’.
[0053] In the meantime, the width (or time) T1 for applying each of the first scan signals SP1 is set to stably charge
the first and second capacitors C1’ and C2’ with enough voltage. Therefore, the threshold voltage of the first transistor
M1’ is stably compensated during the first period. According to an embodiment of the present invention, the threshold
voltage is not compensated while the second scan signals SP2 are supplied to the scan lines S 1 through Sn in sequence
but is instead compensated during the separate first period, so that the first period can be set to be long enough to stably
compensate the threshold voltage of the first transistor M1’.
[0054] In the second period, the second scan signals SP2 are sequentially supplied to the scan lines S1 though Sn,
and at the same time the second emission control signals EMI2 are sequentially supplied to the emission control lines
E1 through En. Further, in the second period, the data signals DS are supplied to the data lines D1 through Dm while
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synchronizing with the second scan signals SP2.
[0055] When the respective one of the second scan signals SP2 is supplied to the (n-1)th scan line Sn-1, the third
transistor M3’ is turned on. At this time, the second transistor M2’ and the fourth transistor M4’ are kept being turned off.
Therefore, even though the third transistor M3’ is turned on, the leakage current due to the voltage charged in the first
and second capacitors C1’ and C2’ is not supplied to the fifth transistor M4’. That is, in the second period, the third and
fourth transistors M3’ and M4’ are turned on at different times, thereby preventing the leakage current due to the voltage
charged in the first and second capacitors C1’ and C2’.
[0056] When the respective one of the second scan signals SP2 is supplied to the nth scan line Sn, the second transistor
M2’ and the fourth transistor M4’ are turned on. As the second transistor M2’ is turned on, the voltage corresponding to
the respective one of the data signals DS is charged in the first and second capacitors C1’ and C2’. Here, the voltage
applied to the gate and source electrodes of the first transistor M1’ is determined by the following equation 2 in consid-
eration of the voltage previously charged in the first and second capacitors C1’ and C2’.
[0057] [Equation 2]
[0058]

[0059] where, Vgs is a voltage applied to the gate and first electrodes of the first transistor M1’; Vth is the threshold
voltage of the first transistor M1’; Vdata is a voltage of the data signal; C1 is the capacitance of the first capacitor C1’;
and C2 is the capacitance of the second capacitor C2’.
[0060] Here, the threshold voltage Vth is canceled by substituting the Vgs of the equation 2 for that of the equation 1.
In result, an image can be displayed with uniform brightness regardless of the threshold voltage of the first transistor M1’.
[0061] The first transistor M1’ supplies a current corresponding to the voltage stored in the first and second capacitors
C1’ and C2’ to the first electrode of the fifth transistor M5’. In the meantime, when the second scan signal SP2 is supplied
to the nth scan line Sn, the respective one of the second emission control signals EMI2 is supplied to the nth emission
control line En. As the respective one of the second emission control signals EMI2 is supplied, the fifth transistor M5’ is
turned off, thereby interrupting the current flowing to the organic light emitting diode OLED when the respective one of
the second scan signals SP2 is supplied to the nth scan line Sn. Thereafter, the respective one of the second emission
control signals EMI2 is stopped from being supplied to the nth emission control line En, thereby turning on the fifth
transistor M5’. Then, the current is supplied from the first transistor M1’ to the organic light emitting diode OLED, so that
the organic light emitting diode OLED emits light with predetermined brightness.
[0062] Alternatively, in an embodiment as shown in FIG. 5B, the first emission control signals EMI1 are supplied to
the emission control lines E1 through En in the first period, but the second emission control signals EMI2 are not supplied
to the emission control lines E1 through En in the second period. In other words, the threshold voltage of the first transistor
M1’ is compensated during the separate first period, so that an image is stably displayed even though the second
emission control signals EMI2 are not supplied in the second period. In the embodiment of FIG. 5B, since the first through
nth emission control lines E1 through En receive uniform driving waveforms, the first through nth emission control lines
E1 through En can be commonly connected to one another.
[0063] However, referring to FIG. 6, in the foregoing organic light emitting display, the respective pixels 140 have
different periods (or lengths) of emission time according to scanning sequence of the second scan signals SP2. That
is, while the driving waveforms are supplied as shown in FIGs. 5A and 5B, the period of the emission time for an emitting
pixel 140 decreases as the emitting pixel 140 moves from being the pixel 140 connected to the first scan line S1 to the
pixel 140 connected to the nth scan line Sn.
[0064] In more detail, the first and second capacitors C1’ and C2’ of each pixel 140 are charged with the voltage
corresponding to the respective one of data signals of when the respective one of second scan signals SP2 is supplied.
Thus, a respective one of the pixels 140 emits light from the time when its second scan signal SP2 is supplied. Further,
the voltage charged in the first and second capacitors C1’ and C2’ is changed into the voltage corresponding to the
threshold voltage of the first transistor M1’ when the respective one of the first scan signals SP1 is supplied. Therefore,
the length of the emission time for each pixel 140 is related to a point of time when the respective one of the second
scan signals SP2 is supplied and a point of time when the respective one of the first scan signals SP1 is supplied. Here,
the second scan signals SP2 are sequentially supplied to the first scan line S1 through the nth scan line Sn, so that the
pixels 140 have different periods of the emission time. For example, the pixel 140 first receiving its second scan signal
SP2 has a longer emission time than the pixel 140 later receiving its second scan signal SP2.
[0065] In an enhancement of the above-described embodiments, an embodiment of the present invention provides
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scanning sequences of the second scan signals SP2 that are alternately inversed between an odd-numbered frame and
an even-numbered frame. That is, for example, in the odd-numbered frame, the scan driver 100 supplies the second
scan signals SP2 in sequence from the first scan line S1 to the nth scan line Sn (refer to FIGs. 5A and 5B). On the other
hand, in the even-numbered frame, the scan driver 100 supplies the second scan signals SP2 in sequence from the nth

scan line Sn to the first scan line S1. In the case where the supply of the second scan signal SP2 is started at the nth

scan line Sn as shown in FIGs. 7A and 7B, the period of emission time for an emitting pixel 140 decreases as the emitting
pixel 140 moves from being the pixel 140 connected to the nth scan line Sn to the pixel 140 connected to the first scan
line S 1 as shown in FIG. 8.
[0066] As the odd frame and the even frame are different in their respective scanning sequences of the second scan
signals SP2, the periods of the emission times for respective pixels 140 are equalized on the average. For example,
when a pixel 140 has a relatively short emission time in the odd-numbered frame, it has a relatively long emission time
in the even-numbered frame. Thus, the periods of the emission times for respective pixels 140 are equalized on the
average, thereby displaying an image with uniform brightness.
[0067] Likewise, when the supply of the second scan signals SP2 is started at the nth scan line Sn as shown in FIG.
7A, the second emission control signals EMI2 have the same supplying sequence as the second scan signals SP2. For
example, when the second scan signals SP2 are supplied in sequence of from the nth scan line Sn to the first scan line
S1, the second emission control signals EMI2 are also supplied in sequence of from the nth emission control line En to
the first emission control line E1. On the other hand, in an embodiment as shown in FIG. 7B, the second emission control
signals EMI2 are not supplied in the second period.
[0068] Alternatively, according to an embodiment of the present invention, in the even-numbered frame, the second
scan signals SP2 may be supplied in sequence of from the first scan line S1 to the nth scan line Sn (refer to FIGs. 5A
and 5B); and, in the odd-numbered frame, the second scan signals SP2 may be supplied in sequence of from the nth

scan line Sn to the first scan line S1.
[0069] As described above, the present invention provides an organic light emitting display and a driving method
thereof, in which a voltage corresponding to a threshold voltage of a first transistor is charged in first and second capacitors
of a pixel in a first period of one frame, thereby compensating differences between threshold voltages of a plurality of
first transistors. As the threshold voltages of the first transistors provided in the respective pixels are compensated, the
organic light emitting display can display an image with uniform brightness. Further, according to an embodiment of the
present invention, the first period is set to fully compensate the threshold voltage of the first transistor, thereby stably
compensating the threshold voltage of the first transistor. Also, according to an embodiment of the present invention,
two other transistors are provided between a gate terminal and a second terminal of the first transistor and connected
to different scan lines, thereby preventing a leakage current. Additionally, according to an embodiment of the present
invention, scanning sequences of second scan signals are alternately inversed between an odd-numbered frame and
an even-numbered frame, thereby equalizing the period of emission time for all pixels on the average.
[0070] While the invention has been described in connection with certain exemplary embodiments, it is to be understood
by those skilled in the art that the invention is not limited to the disclosed embodiments, but, on the contrary, is intended
to cover various modifications included within the spirit and scope of the appended claims and equivalents thereof.

Claims

1. An organic light emitting display comprising:

a scan driver for supplying a plurality of first scan signals at substantially a same time to a plurality of scan lines
in a first period of one frame and for supplying a plurality of second scan signals in sequence to the scan lines
in a second period of the one frame;
a data driver for supplying a predetermined voltage to a plurality of data lines in the first period and for supplying
a plurality of data signals to the data lines in the second period; and
a pixel portion comprising a plurality of pixels connected to the scan lines and the data lines,

wherein, when the one frame is an odd-numbered frame, the scan driver supplies the second scan signals in a first
scanning sequence and wherein, when the one frame is an even-numbered frame, the scan driver supplies the
second scan signals in a second scanning sequence differing from the first scanning sequence.

2. The organic light emitting display according to claim 1, wherein the first scanning sequence is inversely related to
the second scanning sequence and/or each of the first scan signals has a longer supplying time period than each
of the second scan signals and/or the predetermined voltage is higher in voltage level than voltages of the data signals.
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3. The organic light emitting display according to claim 1, wherein the scan driver supplies the second scan signals in
sequence from a first one of the scan lines to a last one of the scan lines in the odd-numbered frame, and supplies
the second scan signals in sequence from the last one of the scan lines to the first one of the scan lines in the even-
numbered frame or
wherein the scan driver supplies the second scan signals in sequence from a first one of the scan lines to a last one
of the scan lines in the even-numbered frame, and supplies the second scan signals in sequence from the last one
of the scan lines to the first one of the scan lines in the odd-numbered frame.

4. The organic light emitting display according to claim 1, wherein the scan driver supplies a plurality of first emission
control signals at substantially a same time to a plurality of emission control lines formed in parallel with the scan
lines in the first period and supplies a plurality of second emission control signals in sequence to the emission control
lines in the second period.

5. The organic light emitting display according to claim 4, wherein the scan driver supplies the second emission control
signals in the first scanning sequence in the odd-numbered frame and supplies the second emission control signals
in second scanning sequence in the even-numbered frame and/or
wherein each of the first emission control signals has a longer supplying time period than each of the second emission
control signals.

6. The organic light emitting display according to claim 1, wherein the scan driver supplies a plurality of emission control
signals at substantially a same time to a plurality of emission control lines formed in parallel with the scan lines in
the first period and does not supply any second emission control signal to the emission control lines in the second
period.

7. The organic light emitting display according to claim 1, wherein each of the pixels comprises:

an organic light emitting diode;
a second transistor connected to a respective one of the data lines and an nth scan line of the scan lines (where,
n is a natural number);
first and second capacitors connected in series between the second transistor and a first power source;
a first transistor connected between the first power source and a first node formed between the first and second
transistors and for supplying a current corresponding to a voltage charged in the first and second capacitors to
the organic light emitting diode;
a third transistor connected between the first node and an electrode of the first transistor, and controlled by an
(n-1)th scan line of the scan lines; and
a fourth transistor connected between the electrode of the first transistor and an electrode of the third transistor,
and controlled by the nth scan line of the scan lines.

8. The organic light emitting display according to claim 7, further comprising a fifth transistor provided between the
first transistor and the organic light emitting diode and connected to an nth emission control line of the emission
control lines.

9. A method of driving an organic light emitting display, the method comprising:

applying a plurality of first scan signals at substantially a same time to a plurality of scan lines in a first period
of one frame;
applying a predetermined voltage to a plurality of data lines in the first period;
applying a plurality of second scan signals in a first scanning sequence to the scan lines in a second period of
the one frame when the one frame is an odd-numbered frame; and
applying the second scan signals in a second scanning sequence differing from the first scanning sequence to
the scan lines in the second period of the one frame when the one frame is an even-numbered frame.

10. The method according to claim 9, wherein the first scanning sequence is inversely related to the second scanning
sequence and/or wherein each of the first scan signals has a longer application time period than each of the second
scan signals and/or wherein the first and second periods are not overlapped with each other in the one frame.

11. The method according to claim 9, wherein the second scan signals are applied in sequence from a first one of the
scan lines to a last one of the scan lines in the odd-numbered frame, and applied in sequence from the last one of
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the scan lines to the first one of the scan lines in the even-numbered frame or
wherein the second scan signals are applied in sequence from a first one of the scan lines to a last one of the scan
lines in the even-numbered frame, and applied in sequence from the last one of the scan lines to the first one of the
scan lines in the odd-numbered frame.

12. The method according to claim 9, wherein a plurality of pixels are connected to the scan lines and the data lines
and wherein each of the pixels comprises a transistor for controlling a current supplied from a first power source to
an organic light emitting diode and at least one capacitor to be charged with a voltage corresponding to a threshold
voltage of the transistor.

13. The method according to claim 12, further comprising applying a plurality of data signals to the data lines when the
second scan signals are applied.

14. The method according to claim 13, wherein the predetermined voltage is higher in voltage level than voltages of the
data signals and/or wherein the predetermined voltage is substantially equal to a voltage supplied by the first power
source.

15. The method according to claim 9, further comprising:

applying a plurality of first emission control signals at substantially a same time to a plurality of emission control
lines in the first period; and
applying a plurality of second emission control signals in sequence to the emission control lines in the second
period.

16. The method according to claim 15, wherein the second emission control signals are applied in the first scanning
sequence in the odd-numbered frame, and applied in the second scanning sequence in the even-numbered frame
and/or wherein each of the first emission control signals has a longer application time period than each of the second
emission control signals.

17. The method according to claim 9, further comprising:

applying a plurality of emission control signals at substantially a same time to a plurality of emission control
lines in the first period; and
precluding any second emission control signal from being applied to the emission control lines in the second
period.
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摘要(译)

一种有机发光显示器及其驱动方法，其中图像以均匀的亮度显示。有机
发光显示器包括：扫描驱动器，用于在一帧的第一周期中基本上同时地
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期中向多条数据线提供预定电压，并且在第二周期中向数据线提供多个
数据信号;以及像素部分，包括连接到扫描线和数据线的多个像素，其
中，当所述一帧是奇数帧时，扫描驱动器以第一扫描顺序提供第二扫描
信号，并且其中当一帧是偶数帧，扫描驱动器以不同于第一扫描序列的
第二扫描序列提供第二扫描信号。利用该配置，像素之间的阈值电压差
被稳定地补偿。此外，在一个实施例中，第一扫描序列与第二扫描序列
反向相关，使得所有像素的发射时间平均均衡。
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