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(57) ABSTRACT

An organic light emitting display and a driving method
thereof, in which an image is displayed with uniform bright-
ness. The organic light emitting display includes: 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. With this configuration, a
threshold voltage difference between the pixels is stably
compensated. Further, in one embodiment, the first scanning
sequence is inversely related to the second scanning
sequence, so that the emission times of all pixels are
equalized on average.

Sn-1

Pr—
i
Fae)

T_____"___F

Sn

4 — ——_—— ] — —— — - — — ] — —

En




Patent Application Publication May 11,2006 Sheet 1 of 9 US 2006/0097966 A1

FIG. 1
(PRIOR ART)

10
Dm / ELVDD
Sn '
12
="~~~ YA T
bl l
BN ! |
Lo Tc |
I
| LM |
EEOLED
ELVSS

FIG. ¢
(PRIOR ART)

S8

53

Sn : —




Patent Application Publication May 11,2006 Sheet 2 of 9 US 2006/0097966 A1

FlG. 3

r_/150
TMING | DCS Data
CONTROLLER

120
- DATA DRIVER
ELVDD
my o e | e | ¥
_

J
SCAN —EET__T __-__T_rf:m-_ ______ __!_-’__f_ il
DRIVER | o—| —0»—[ Il ses [ ¢

11

‘EET_;I"‘"“I'{ ________ narsh
! ~—[ELVSS



Patent Application Publication May 11,2006 Sheet 3 of 9 US 2006/0097966 A1

FlG. 4

140
Dm / | ELVDD
SERPTR Toi h
. O (e
ST S
| | |
Sn-1 ' q| M3 149
: T
Sn e q| M4 |
e i
| |
En —— 4[M5"!




Patent Application Publication May 11,2006 Sheet 4 of 9 US 2006/0097966 A1

o

- SPL | gpo
L A e ) |
SP1 qp2
R—" 7 | /] (
R g |
S
ENII B2
)
. EMI1 : EMI2 |
4,_L| | F{ |
. 5 !
_ | |
B3 i ,
I -
|
En—14’—| ;L M ()8
En ! o : I—L(z
D ' | ! B
: FIRST : I\@‘@@@@@Qz
| | |
|_PERIOD ! ' SECOND PERIOD |
" ,
1



Patent Application Publication May 11,2006 Sheet 5 of 9 US 2006/0097966 A1
I Tl | [ T2
5P BE (
St / / J
SP1 SP2 (
v— / —|f |
VT | )
wi— | )
" i
EMI1
)
£l EMI1 | {
J
T |
E2 i l
I B . )
£3 | {
|
|
|
R i )
En | | | l
D : : = ——Vl |
| | | BEEOBB )
| FIRST | ! |
|_PERIOD ! SECOND PERIOD

4

IF

|
»|
4>|
1

|






Patent Application Publication May 11,2006 Sheet 7 of 9 US 2006/0097966 A1

FIG. 7A
S1 1] Lﬁg
S2 —\—_’ l_| )S
Sn-2 ——l_l | o
SP1 SP2
wi— /1 |
R, ]
| SPL | | 15P2
! / F ss
_ T
" )
_
ER : i K Il ()2
: . | v
En-2 . ! B ()8
EMI1 MR
|
En-1 ' ()2
EMIL | EMI2
/ |
En - J?
D | 1 ===Vl |
i FIRST i :3
|_PERIOD | ! SECOND PERIOD .
| | 1F |
I bl



Patent Application Publication May 11,2006 Sheet 8 of 9 US 2006/0097966 A1

FIG. 7B |
S o
2 —— | i
| i ss
P1 P2
wl—— /| ] {
Lmo i
. sPL | pp
on / T \
n— i
w0 1
S |
EII—Z _____I__._—\ ! ()2
. EMIL |
|
En-1 ! )
EMIL | {
/ |
i E ez
| | _____V
: | —_— | g
LPER[OD :
| |
[

|

| SECOND PERIOD |
F |
|

oy




Patent Application

Publication

L

\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

N
\\\\\\‘

May 11,2006 Sheet 9 of 9 US 2006/0097966 Al

FG. 8

\\\\\\‘.

\\\\\\\\\\

/

/

EMISSION TIME

IF




US 2006/0097966 A1

ORGANIC LIGHT EMITTING DISPLAY AND
DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

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

BACKGROUND
[0002] 1. Field of the Invention
[0003] 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.

[0004] 2. Discussion of Related Art

[0005] 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.

[0006] Among the flat panel displays, the organic light
emitting display can emit light for itself by electron-hole
recombination. Such an organic light emitting display has
advantages of a relatively fast response time and a relatively
low power consumption. Generally, the organic light emit-
ting 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.

[0007] FIG. 1 illustrates a conventional organic light
emitting display.

[0008] 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.

[0009] As shown in FIG. 2, scan signals are applied to first
through n'* scan lines S through Sn in sequence. Further,
data signals are supplied to first through M™ data lines (e.g.,
the data line Dm), synchronizing with the scan signals.

[0010] 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.

[0011] 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,
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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.

[0012] 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.

[0013] The second transistor M2 includes the gate elec-
trode 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 tran-
sistor 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.

[0014] Here, a current flowing in the organic light emitting
diode OLED is determined by the following equation 1.

tion 1
Towep = g(Vgs— Ve)? = g (VDD  Vdata—|veyy  Eauation 1

where, [ p 15 @ 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 f is
a constant.

[0015] 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

[0016] 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 bright-
ness.

[0017] One embodiment of the present invention provides
an organic light emitting display including: a scan driver for
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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.

[0018] 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.

[0019] 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.

[0020] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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.
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[0022] FIG. 1 is a circuit diagram of a conventional pixel;

[0023] FIG. 2 shows driving waveforms applied to the
conventional pixel;

[0024] FIG. 3 is a layout diagram showing an organic
light emitting display according to an embodiment of the
present invention;

[0025] FIG. 4 is a circuit diagram of a pixel according to
an embodiment of the present invention;

[0026] FIGS. 5A and 5B show first driving waveforms
applied to a pixel according to an embodiment of the present
invention;

[0027] 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;

[0028] FIGS. 7A and 7B show second driving waveforms
applied to a pixel according to an embodiment of the present
invention; and

[0029] 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

[0030] Inthe following detailed description, certain exem-
plary embodiments of the present invention are shown and
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,

[0031] FIG. 3 illustrates an organic light emitting display
according to an embodiment of the present invention.

[0032] 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 S1 through Sn
intersect (or cross) data lines D1 through Dm; a scan driver
110 to drive the scan lines S1 through Sn; a data driver 120
to drive the data lines D1 through Dm; and a timing
controller 150 to control the scan driver 110 and the data
driver 120.

[0033] 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 S1 through Sn at the same time,
but the second scan signals are supplied to the first through
nth scan lines S1 through Sn in sequence. Further, the scan
driver 110 generates first emission control signals and sec-
ond 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 n™ emission control lines E1
through En in sequence. Operations of the scan driver 110
will be described below in more detail.
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[0034] 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 D1 through Dm
when the first scan signals are supplied to the scan lines S1
through Sn. Detailed operations of the data driver 120 will
be described below in more detail.

[0035] The timing controller 150 generates the data con-
trol signal DCS and the scan control signal SCS in response
to external synchronization signals. Here, the timing con-
troller 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.

[0036] 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.

[0037] 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
m data line Dm, the (n—1)™ scan line Sn—1, and the n' scan
line Sn.

[0038] Referring to FIG. 4, the pixel 140 according to an
embodiment of the present invention includes a pixel circuit
142 connected to the m™ data line Dm, the (n-1)" scan line
Sn-1, the n™ scan line Sn, and the n emission control line
En, and controlling an organic light emitting diode OLED.

[0039] 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.

[0040] The pixel circuit 142 includes first and fifth tran-
sistors 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 m™ 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".

[0041] The second transistor M2' includes a first electrode
connected to the m™ data line Dm, a gate electrode con-
nected to the n™ 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 n' scan line
Sn, and supplies a respective one of the data signals from the
m™ data line to the first terminal of the first capacitor C1'.

[0042] 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,
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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'.

[0043] The third transistor M3' includes a gate electrode
connected to the (n-1)" 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)" scan line Sn-1.

[0044] The fourth transistor M4' includes a gate electrode
connected to the n scan line Sn, the first electrode con-
nected 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
arespective one of the second scan signals is supplied to the
n™ scan line Sn. Further, the third transistor M3' and the
fourth transistor Md' are connected between the gate elec-
trode and the second electrode of the first transistor M1'.
Thus, when the third 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.

[0045] The fifth transistor M5 includes a gate electrode
connected to the n™ 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 emit-
ting 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 nt emission control line En.

[0046] 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".

[0047] FIGS. 5A and 5B show first driving waveforms
applied to a pixel according to an embodiment of the present
invention.

[0048] 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.

[0049] 1In 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 S1 through
the n 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 compen-
sate the threshold voltage of the first transistor M1'. That s,
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.
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[0050] Further, the scan driver 110 supplies the first emis-
sion 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 n™*
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.

[0051] 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.

[0052] Referring to FIGS. 4 and 5A, the pixel 140 oper-
ates 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 EMII1 are
supplied to all emission control lines En. Further, the voltage
V1 is supplied to all data lines D1 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.

[0053] 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 tumed 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".

[0054] In the meantime, the width (or time) T1 for apply-
ing 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 transis-
tor 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 S1 through Sn in
sequence but is instead compensated during the separate first
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period, so that the first period can be set to be long enough
to stably compensate the threshold voltage of the first
transistor M1".

[0055] 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
synchronizing with the second scan signals SP2.

[0056] When the respective one of the second scan signals
SP2 is supplied to the (n-1)" scan line Sn-1, the third
transistor M3' is turned on. At this time, the second transistor
M?2' 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
Cc2

[0057] When the respective one of the second scan signals
SP2 is supplied to the n™ 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 correspond-
ing 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
consideration of the voltage previously charged in the first
and second capacitors C1' and C2".

cl ion 2
Ves = VDD - Vil - Vdata [Equation 2]

where, Vgs is a voltage applied to the gate and first elec-
trodes of the first transistor M1"; Vith 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'.

[0058] 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 bright-
ness regardless of the threshold voltage of the first transistor
M1

[0059] The first transistor M1' supplies a current corre-
sponding 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 n* scan line S, the respective one of
the second emission control signals EMI2 is supplied to the
n 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 n™ scan line Sn. Thereafter, the respective one of the
second emission control signals EMI2 is stopped from being
supplied to the 1™ emission control line En, thereby turning
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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.

[0060] 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 n™ emission control lines E1 through En receive
uniform driving waveforms, the first through n emission
control lines E1 through En can be commonly connected to
one another.

[0061] 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 n™ scan line Sn.

[0062] 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 thresh-
old 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 n™ 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.

[0063] Inan enhancement of the above-described embodi-
ments, an embodiment of the present invention provides
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 n™* 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
n™ 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 n™
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 con-
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nected to the n™ scan line Sn to the pixel 140 connected to
the first scan line S1 as shown in FIG. 8.

[0064] 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 bright-
ness.

[0065] Likewise, when the supply of the second scan
signals SP2 is started at the n'™ 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 n™ scan line Sn to the first scan line S1,
the second emission control signals EMI2 are also supplied
in sequence of from the n™ 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.

[0066] 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 n™ 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 n™ scan
line Sn to the first scan line S1.

[0067] 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 com-
pensated, 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 tran-
sistor, 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.

[0068] While the invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood 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.
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What is claimed is:
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 sup-
plying 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.

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.

4. 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 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.

5. The organic light emitting display according to claim 1,
wherein each of the first scan signals has a longer supplying
time period than each of the second scan signals.

6. 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.

7. The organic light emitting display according to claim 6,
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.

8. The organic light emitting display according to claim 6,
wherein each of the first emission control signals has a
longer supplying time period than each of the second
emission control signals.

9. 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.
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10. The organic light emitting display according to claim
1, wherein the predetermined voltage is higher in voltage
level than voltages of the data signals.

11. 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 n™ 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
clectrode of the first transistor, and controlled by an
(n-1) 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 n™ scan line of the scan lines.

12. The organic light emitting display according to claim
11, wherein the predetermined voltage is substantially equal
to a voltage supplied by the first power source.

13. The organic light emitting display according to claim
11, wherein 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.

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

15. The organic light emitting display according to claim
1, wherein the first and second periods are not overlapped
with each other in the one frame.

16. 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.

17. The method according to claim 16, wherein the first
scanning sequence is inversely related to the second scan-
ning sequence.

18. The method according to claim 16, 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
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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.

19. The method according to claim 16, 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.

20. The method according to claim 16, wherein each of
the first scan signals has a longer application time period
than each of the second scan signals.

21. The method according to claim 16, 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.

22. The method according to claim 21, further comprising
applying a plurality of data signals to the data lines when the
second scan signals are applied.

23. The method according to claim 22, wherein the
predetermined voltage is higher in voltage level than volt-
ages of the data signals.

24. The method according to claim 22, wherein the
predetermined voltage is substantially equal to a voltage
supplied by the first power source.

25. The method according to claim 16, further compris-
ing:
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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.

26. The method according to claim 25, 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.

27. The method according to claim 25, wherein each of
the first emission control signals has a longer application
time period than each of the second emission control signals.

28. The method according to claim 16, further compris-
ing:

applying a plurality of emission control signals at sub-
stantially 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.
29. The method according to claim 16, wherein the first
and second periods are not overlapped with each other in the
one frame.
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