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(57) ABSTRACT

A method of driving an organic light emitting display capable
of providing a sufficient (e.g., a sufficiently long) data writing
period and/or threshold voltage compensating period is pro-
vided. The method includes supplying scan signals to odd
scan lines in a writing period of an odd frame set to be in a
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lines in a writing period of an even frame set to be in the
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0020259, filed on
Feb. 28, 2012, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention are
directed to an organic light emitting display and a method of
driving the same.

[0004] 2. Description of the Related Art

[0005] In general, a semiconductor device includes a thin
film transistor (TFT) and a capacitor. The TFT includes: a
semiconductor layer for providing a channel region, and
source and drain regions; a gate electrode on the channel
region of the semiconductor layer and electrically insulated
from the semiconductor layer by a gate insulating layer; and
source and drain electrodes connected to the source and drain
regions of the semiconductor layer. The capacitor includes
two electrodes and a dielectric layer interposed between the
two electrodes.

[0006] Among the flat panel displays (FPDs), the organic
light emitting displays display images using organic light
emitting diodes (OLEDs) that generate light by re-combina-
tion of electrons and holes. The organic light emitting display
has high response speed and is driven with low power con-
sumption.

[0007] Theorganic light emitting display includes a plural-
ity of pixels arranged in a matrix at crossing regions of a
plurality of data lines, scan lines, and power source lines.
Each of the pixels includes an OLED, at least two transistors
including a driving transistor, and at least one capacitor.
[0008] The above-described organic light emitting display
has small power consumption. However, the amount of cur-
rent that flows to the OLED varies between pixels in accor-
dance with a variation in the threshold voltage of the driving
transistor included in each of the pixels, thus causing a non-
uniformity in the displayed images. In further detail, the
characteristic of the driving transistor changes in accordance
with a variance in the manufacturing process of the driving
transistor included in each of the pixels. With current pro-
cesses, it is not possible to make all of the transistors of the
organic light emitting display have the same driving transistor
characteristic. Accordingly, a variation between pixels in the
threshold voltage of the driving transistor is generated.

SUMMARY

[0009] Aspects of embodiments of the present invention are
directed to an organic light emitting display and a method of
driving the same. More particularly, aspects are directed to an
organic light emitting display capable of providing a suffi-
cient (e.g., a sufficiently long) data writing period and/or
threshold voltage compensating period, and a method of driv-
ing the same.

[0010] Further aspects of embodiments of the present
invention are directed to an organic light emitting display
capable of providing a sufficient (e.g., a sufficiently long) data
writing period and/or threshold voltage compensating period
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when the organic light emitting display is driven by a concur-
rent (e.g., a simultaneous) driving method, and a method of
driving the same.

[0011] In an exemplary embodiment of the present inven-
tion, an organic light emitting display is provided. The
organic light emitting display includes a scan driver and a data
driver. The scan driver is for supplying scan signals to odd
scan lines in a writing period of an odd frame where pixels are
set to be in a non-emission state, and for supplying scan
signals to even scan lines in a writing period of an even frame
where the pixels are set to be in the non-emission state. The
data driver is for supplying data signals corresponding to the
odd scan lines in the writing period of the odd frame, and for
supplving data signals corresponding to the even scan lines in
the writing period of the even frame.

[0012] The organic light emitting display may further
include a data arranging unit for receiving two contiguous
frames of first data, for generating one frame of second data
using the two contiguous frames of the first data, and for
supplying the generated second data to the data driver.
[0013] Thedataarranging unit may be configured to supply
the second data corresponding to the odd scan lines to the data
driver in the writing period of the odd frame, and to supply the
second data corresponding to the even scan lines to the data
driver in the writing period of the even frame.

[0014] The data arranging unit may be configured to gen-
erate the one frame of the second data by averaging the two
contiguous frames of the first data.

[0015] The data arranging unit may be configured to select
one frame of the two contiguous frames of the first data as the
one frame of the second data.

[0016] Each of the pixels may be set to be in the non-
emission state when emission control signals are supplied to
emission control lines, and may be set to be in an emission
state when the emission control signals are not supplied.
[0017] The organic light emitting display may further
include an emission control line driver for supplying the
emission control signals to the emission control lines in the
writing periods of the odd frame and the even frame, and for
not supplying the emission control signals to the emission
control lines in emission periods of the odd frame and the
even frame.

[0018] According to another exemplary embodiment of the
present invention, a method of driving an organic light emit-
ting display is provided. The method includes: supplying scan
signals to odd scan lines in a writing period of an odd frame
set to be in a non-emission state; and supplying scan signals to
even scan lines in a writing period of an even frame set to be
in the non-emission state.

[0019] The method may further include: supplying data
signals corresponding to the odd scan lines in the writing
period of the odd frame; and supplying data signals corre-
sponding to the even scan lines in the writing period of the
even frame.

[0020] Each ofthe pixels may emit light during an emission
period of each of two contiguous frames to correspond to a
respective data signal supplied during the writing period of a
first of the two contiguous frames.

[0021] In organic light emitting displays according to
embodiments of the present invention, since the odd scan
lines and the even scan lines are alternately driven in each
frame, a sufficient line time (for example, to secure appropri-
ate charges in the pixel circuit capacitors for data writing
and/or threshold voltage compensation) of each of the scan
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lines may be provided. Therefore, in methods of driving the
organic light emitting display according to embodiments of
the present invention, it is possible to provide a sufficient
(e.g., a sufficiently long) data writing period and/or threshold
voltage compensating period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain aspects and principles of the present invention.
[0023] FIG. 1 is a schematic view illustrating an organic
light emitting display according to an embodiment of the
present invention;

[0024] FIG.2isacircuit view illustrating a pixel according
to an embodiment of the present invention;

[0025] FIG. 3 is a waveform chart illustrating a method of
driving an organic light emitting display according to an
embodiment of the present invention; and

[0026] FIG. 4 is a timing view conceptually illustrating a
method of driving an organic light emitting display according
to an embodiment of the present invention.

DETAILED DESCRIPTION

[0027] Hereinafter, certain exemplary embodiments
according to the present invention will be described with
reference to the accompanying drawings. Here, when a first
element is described as being coupled to a second element,
the first element may be directly coupled (e.g., connected) to
the second element or indirectly coupled (e.g., electrically
connected) to the second element via one or more third ele-
ments. Further, some of the elements that are not essential to
a complete understanding of the invention are omitted for
clarity. In addition, like reference numerals refer to like ele-
ments throughout.

[0028] In comparable organic light emitting displays, a
method of adding a compensating circuit including a plurality
of transistors and capacitors to each of the pixels has been
suggested. The compensating circuit included in each of the
pixels charges a voltage corresponding to the threshold volt-
age of the driving transistor to compensate for the variation in
the driving transistor.

[0029] Such an organic light emitting display may be
driven by, for example, a progressive emission method or a
concurrent emission method. In both methods, data is input to
the pixels sequentially by scan line. In the progressive emis-
sion method, the pixels sequentially emit light in units of
horizontal lines in the same order as the input order of the
data. In the concurrent emission method, the pixels concur-
rently (for example, simultaneously) emit light after the data
is input to all of the pixels.

[0030] Inthe concurrent emission method, after the thresh-
old voltage of the driving transistor and/or the data is stored in
each of the pixels, all of the pixels concurrently (for example,
simultaneously) emit light. In the concurrent emission
method, the pixel structure is simplified. The concurrent
emission method may be applied to various driving methods
(for example, three-dimensional (3D) driving). In the concur-
rent emission method, the organic light emitting display is
driven by a driving frequency of at least 120 Hz in order to
lessen or prevent the generation of flicker.

[0031] However, when the driving frequency is set to at
least 120 Hz, it may not be possible to provide a sufficient
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(e.g., asufficiently long) threshold voltage and/or data wiring
period. For example, when a panel includes 1,280 scan lines
driven be a driving frequency of 120 Hz, the line time of each
of the scan lines is limited to a maximum of only 6.5 ps
(microseconds), which may be too short to provide a suffi-
cient (e.g., a sufficiently long) threshold voltage compensat-
ing and/or data writing period (i.e., a period long enough to
charge the corresponding pixel circuit capacitors to appropri-
ate levels to perform the threshold voltage compensating
and/or data writing).

[0032] Accordingly, organic light emitting displays and
methods of driving the same according to embodiments of the
present invention will be described in detail as follows with
reference to FIGS. 1 to 4, in which embodiments by which
those who skilled in the art may easily practice the present
invention are included.

[0033] FIG. 1 is a schematic view illustrating an organic
light emitting display according to an embodiment of the
present invention.

[0034] Referring to FIG. 1, the organic light emitting dis-
play includes: a display unit 40 including pixels 50 positioned
atcrossing regions of scan lines S1 to Sn, datalines D1 to D,
and emission control lines E1 to En; a scan driver 10 for
driving the scan lines S1 to Sn; a data driver 20 for driving the
data lines D1 to Dm; an emission control line driver 30 for
driving the emission control lines E1 to En; a data arranging
unit 70 for rearranging first data datal supplied from the
outside into second data data2; and a timing controller 60 for
controlling the drivers 10, 20, and 30, and for transmitting the
second data data2 to the data driver 20.

[0035] The display unit 40 includes the plurality of pixels
50 positioned at the crossing regions of the scan lines S1 to Sn
and the data lines D1 to Dm. Each of the pixels 50 controls the
amount of current supplied from a first power source ELVDD
to asecond power source ELVSS via an OLED (not shown) to
correspond to a data signal to generate light of a particular
brightness (for example, a predetermined brightness). The
pixels 50 are concurrently (for example, simultaneously) set
in an emission or non-emission state to correspond to emis-
sion control signals supplied to the emission control lines E1
to En.

[0036] The scan driver 10 supplies scan signals to the scan
lines S1 to Sn. For example, in one embodiment, the scan
driver 10 sequentially supplies scan signals to odd scan lines

S1, S3, ..., in odd-numbered frame periods (or odd frames)
and sequentially supplies scan signals to even scan lines S2,
S4, . ... in even-numbered frame periods (or even frames).

Accordingly, the data arranging unit 70 generates second data
data2 (for driving pixels coupled to the odd scan lines in odd
frames and to the even scan lines in even frames) using first
data datal (for driving all of the pixels every frame) supplied
from the outside and supplies the generated second data data2
to the data driver 20 or the timing controller 60.

[0037] Infurtherdetail, the data arranging unit 70 generates
one frame of the second data data2 using the corresponding
two contiguous frames of the first data datal. For example,
the data arranging unit 70 may generate the second data data2
by averaging the two contiguous frames of the first data datal.
In addition, since the corresponding frame data for each of the
pixels in each of the two contiguous frames are often the same
or similar to each other, the data arranging unit 70 may delete
one of the two frame’s data of the first data datal and may set
the data of the frame that is not deleted to be the second data
data2.
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[0038] In addition, the data arranging unit 70 may directly
supply data to the data driver 20 without passing through the
timing controller 60. In this case, the data arranging unit 70
supplies the second data data2 corresponding to the odd scan
lines to the data driver 20 in the odd frame periods and
supplies the second data data2 corresponding to the even scan
lines to the data driver 20 in the even frame periods.

[0039] It should be noted that the assignment of odd scan
lines to odd frames and even scan lines to even frames is
arbitrary. In other embodiments, the odd scan lines are driven
during the even frames and the even scan lines are driven
during the odd frames. Accordingly, throughout this applica-
tion, “odd” and “even” are understood to denote the concept
of alternating from one to the other in a sequential ordering.
That is, the assignmentof 2,4, ..., to “odd”and 1,3, ... to0
“even” is an acceptable assignment of “odd” and “even” for
purposes of this invention.

[0040] Thetiming controller 60 controls the scan driver 10,
the data driver 20, and the emission control line driver 30. In
addition, the timing controller 60 transmits the second data
data2 to the data driver 20.

[0041] The data driver 20 generates data signals using the
second data data2 and supplies the generated data signals to
the data lines D1 to Dm. The data driver 20 supplies the data
signals corresponding to the odd scan lines S1, S3, . . ., (that
is, to the pixels in the odd scan lines) in the odd frame periods
and supplies the data signals corresponding to the even scan
lines S2, 84, . . ., (that is, to the pixels in the even scan lines)
in the even frame periods. For example, when the scan signals
are supplied in the odd frame periods in the order of the first
scan line 51, the third scan line S3, . . ., the data driver 20
supplies the data signals corresponding to the first scan line
S1, then the data signals corresponding to the third scan line
S3,. ...

[0042] The emission control line driver 30 supplies emis-
sion control signals (voltages by which some of the transistors
included in a pixel, such as the emission control transistors,
may be turned off) to the emission control lines E1 to En. The
emission control line driver 30 supplies the emission control
signals (so that the pixels 50 are set to be in the non-emission
state) in the compensating/writing period of each frame and
does not supply the emission control signals (so that the pixels
50 are set to be in the emission state) in the emission period of
each frame.

[0043] InFIG. 1, it is illustrated that the emission control
lines E1 to En are formed every horizontal line. However, the
present invention is not limited to the above. For example, in
other embodiments, one emission control line may be com-
monly coupled to all of the pixels 50. That is, according to
embodiments of the present invention, the coupling type of
the emission control lines E1 to En may be varied, for
example, into any currently published coupling type.

[0044] FIG.2isacircuit view illustrating a pixel 50 accord-
ing to an embodiment of the present invention. In FIG. 2, for
convenience sake, the pixel 50 includes three transistors and
one capacitor. However, the present invention is not limited to
the above. In other embodiments according to the present
invention, any currently published pixel type that is driven by
the concurrent emission method may be selected for the pixel
50. For example, a pixel circuit 52 may include at least one
additional transistor so that the threshold voltage of a driving
transistor M2 may be compensated for. In the pixel circuit 52
illustrated in FIG. 2, the threshold voltage of the driving
transistor M2 is not compensated for.
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[0045] Referring to FIG. 2, the pixel 50 includes the OLED
and the pixel circuit 52 for controlling the amount of current
supplied to the OLED. The anode electrode of the OLED is
coupled to the pixel circuit 52 and the cathode electrode of the
OLED is coupled to the second power source ELVSS. The
OLED generates light of a particular brightness (for example,
a predetermined brightness) to correspond to the amount of
current supplied from the pixel circuit 52.

[0046] The pixel circuit 52 controls the amount of current
supplied to the OLED. In FIG. 2, the pixel circuit 52 includes
a first transistor M1, a second transistor M2, a third transistor
M3, and a storage capacitor Cst.

[0047] The first electrode of the first transistor M1 is
coupled to the data line Dm and the second electrode of the
first transistor M1 is coupled to the gate electrode of the
second transistor M2. The gate electrode of the first transistor
M1 is coupled to the scan line Sn. The first transistor M1 is
turned on when a scan signal is supplied to the scan line Sn to
electrically couple the data line Dm and the gate electrode of
the second transistor M2 to each other.

[0048] The first electrode of the second transistor M2 (or
the driving transistor) is coupled to the first power source
ELVDD and the second electrode of the second transistor M2
is coupled to the first electrode of the third transistor M3. The
gate electrode of the second transistor M2 is coupled to the
second electrode of the first transistor M1. The second tran-
sistor M2 supplies the current (corresponding to the voltage
coupled to the gate electrode thereof) to the OLED.

[0049] The first electrode of the third transistor M3 is
coupled to the second electrode of the second transistor M2
and the second electrode of the third transistor M3 is coupled
to the anode electrode of the OLED. The gate electrode of the
third transistor M3 is coupled to the emission control line En.
The third transistor M3 is turned off when an emission control
signal is supplied to the emission control line En and is turned
on when the emission control signal is not supplied.

[0050] The storage capacitor Cst is coupled between the
gate electrode of the second transistor M2 and the first power
source ELVDD. The storage capacitor Cst charges a voltage
corresponding to a data signal.

[0051] FIG. 3 is a waveform chart illustrating a method of
driving the organic light emitting display according to an
embodiment of the present invention. In FIG. 3, for conve-
nience sake, it is assumed that i is an odd number.

[0052] Referring to FIG. 3, each of the frames is divided
into a writing period and an emission period (during which
each of the pixels is driven). In the writing period, voltages
corresponding to the data signals D are charged in the pixels
50. In addition, during the writing period, the threshold volt-
age of the driving transistor may be compensated for. In the
emission period, light having particular brightness compo-
nents (for example, predetermined brightness components) is
generated to correspond to the data signals D supplied to the
pixels 50.

[0053] Further, in the writing period, the emission control
signals E are supplied to the emission control lines E1 to En
so that the pixels 50 are in the non-emission state. In the
emission period, the emission control signals E are not sup-
plied to the emission control lines E1 to En so that the pixels
50 are set in the emission state to emit light.

[0054] In the writing period of the ith frame iF, the scan
signals are sequentially supplied to the odd scan lines S1, S3,
... Data signals D are supplied to the data lines D1 to Dm to
correspond to the scan signals supplied to each the odd scan
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lines S1, S3, . . . . At this time, since the scan signals are
supplied to only the odd scan lines S1,S3, .. ., in the ith frame
iF, the width of the scan signals supplied to the odd scan lines
S1, 83, ..., may be set to be larger than in a conventional
driving method (e.g., a driving method where all of the scan
lines sequentially receive the scan signals each frame). For
example, when 1,280 scan lines are included in a display
driven at 120 Hz, the line time of each of the scan lines can be
set as high as 13 which is sufficient time so that the threshold
voltage of the driving transistor may be compensated and/or
the data signals D may be charged.

[0055] In the emission period of the ith frame iF, the emis-
sion control signals E are not supplied to the emission control
lines E1 to En. Therefore, each of the pixels 50 generates light
of a brightness (for example, a predetermined brightness) to
correspond to a corresponding one of the data signals. In
addition, in the emission period of the ith frame iF, the pixels
coupled to the even scan lines S2, S4, . . ., generate light
corresponding to brightness components (for example, pre-
determined brightness components) to correspond to the data
signals input in the writing period of the previous, that is, the
(i-1)th frame.

[0056] Inthe writing period of the (i+1)th frame i+1F, scan
signals are sequentially supplied to the even scan lines S2, S4,
... The data signals D are supplied to the data lines D1 to Dm
to correspond to the scan signals supplied to the even scan
lines S2, S4, . . . . At this time, since the scan signals are
supplied only to the even scan lines S2, S4, . . ., in the (i+1)th
frame i+1F writing period, the width of the scan signals
supplied to the even scan lines S2, 84, . . ., may be set to be
larger than in the conventional driving method.

[0057] Inthe emission period of the (i+1)th frame 1+1F, the
emission control signals E are not supplied to the emission
control lines E1 to En. Therefore, each of the pixels 50 gen-
erates light of a particular brightness (for example, a prede-
termined brightness) to correspond to a corresponding one of
the data signals. The pixels coupled to the odd scan lines S1,
S3, ..., in the (i+1)th frame i+1F emission period generate
light having corresponding brightness components (for
example, predetermined brightness components) to corre-
spond to the data signals input in the writing period of the ith
frame.

[0058] The driving waveform illustrated in FIG. 3 is for
describing an embodiment of the present invention. The
present invention is not limited to the above. For example, in
another embodiment, the driving waveform supplies the scan
signals to the odd scan lines S1, S3, . .. , in the writing period
ofthe even frames and to the evenscan lines S2, 84, . . ., inthe
writing period of the odd frames.

[0059] FIG. 4 is a timing view conceptually illustrating a
method of driving an organic light emitting display according
to an embodiment of the present invention.

[0060] Referring to FIG. 4, one frame according to the
present invention is divided into a writing period and an
emission period. In the ith frame iF writing period, scan
signals are supplied to the odd (O) scan lines S1, 83, . .., and
the data signals corresponding to the scan signals are sup-
plied. In the emission period of the ith frame iF, the pixels
coupled to the odd scan lines S1, S3, . . ., and the pixels
coupled to the even scan lines S2, S4, . . ., emit light compo-
nents to correspond to the data signals.

[0061] Inthe writing period of the (i+1)th frame i+1F, scan
signals are supplied to the even (E) scan lines S2, 84, . . ., and
the data signals corresponding to the scan signals are sup-
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plied. In the emission period of the (i+1)th frame i+1F, the
pixels coupled to the odd scan lines S1, S3, . . ., and the pixels
coupled to the even scan lines S2, S84, . . ., emit light compo-
nents to correspond to the data signals.

[0062] That is, according to an embodiment of the present
invention, in the ith frame iF writing period, scan signals are
supplied to half of the scan lines included in the display unit
40 and, in the (i+1)th frame i+1F writing period, scan signals
are supplied to the remaining half of the scan lines that do not
receive the scan signals in the ith frame iF writing period. In
this case, the width of the scan signals supplied to the scan
lines in each of the frame periods may be sufficiently large to
allow the threshold voltage of the driving transistor to be
compensated for and/or the data signals to be stably charged
in the pixels.

[0063] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic light emitting display comprising:

a scan driver

for supplying scan signals to odd scan lines in a writing
period of an odd frame where pixels are set to be in a
non-emission state, and

for supplying scan signals to even scan lines in a writing
period of an even frame where the pixels are set to be
in the non-emission state; and

a data driver

for supplying data signals corresponding to the odd scan
lines in the writing period of the odd frame, and

for supplying data signals corresponding to the even
scan lines in the writing period of the even frame.

2. The organic light emitting display as claimed in claim 1,
further comprising a data arranging unit

for receiving two contiguous frames of first data,

for generating one frame of second data using the two

contiguous frames of the first data, and

for supplying the generated second data to the data driver.

3. The organic light emitting display as claimed in claim 2,
wherein the data arranging unit is configured

to supply the second data corresponding to the odd scan

lines to the data driver in the writing period of the odd
frame, and

to supply the second data corresponding to the even scan

lines to the data driver in the writing period of the even
frame.

4. The organic light emitting display as claimed in claim 2,
wherein the data arranging unit is configured to generate the
one frame of the second data by averaging the two contiguous
frames of the first data.

5. The organic light emitting display as claimed in claim 2,
wherein the data arranging unit is configured to select one
frame of the two contiguous frames of the first data as the one
frame of the second data.

6. The organic light emitting display as claimed in claim 1,
wherein each of the pixels

is set to be in the non-emission state when emission control

signals are supplied to emission control lines, and

is set to be in an emission state when the emission control

signals are not supplied.
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7. The organic light emitting display as claimed in claim 6,
further comprising an emission control line driver

for supplying the emission control signals to the emission

control lines in the writing periods of the odd frame and
the even frame, and

for not supplying the emission control signals to the emis-

sion control lines in emission periods of the odd frame
and the even frame.

8. A method of driving an organic light emitting display,
comptrising:

supplying scan signals to odd scan lines in a writing period

of an odd frame set to be in a non-emission state; and
supplying scan signals to even scan lines in a writing period
of an even frame set to be in the non-emission state.

9. The method as claimed in claim 8, further comprising:

supplyving data signals corresponding to the odd scan lines

in the writing period of the odd frame; and

supplying data signals corresponding to the even scan lines

in the writing period of the even frame.

10. The method as claimed in claim 8, wherein each of the
pixels emits light during an emission period of each of two
contiguous frames to correspond to a respective data signal
supplied during the writing period of a first of the two con-
tiguous frames.
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