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(57) ABSTRACT

The organic light emitting display device according to the
present invention includes a scan driver for supplying a scan
signal to scan lines during a frame time-divided into a plural-
ity of subframes, a data driver coupled to output lines for
supplying data signals on each of the output lines, data dis-
tributors coupled to the output lines for distributing the data
signals to data lines, concurrently, in synchronization with the
scan signal, and pixels located at crossing regions of the data

(22) Filed: Oct. 10, 2008 lines and the scan lines. Each of the data distributors includes
a sampling latch for distributing the data signals to different
(30) Foreign Application Priority Data channels and for storing the data signals, and a holding latch
coupled to the sampling latch for supplying the data signals of
Feb. 20,2008  (KR) .oceorerverrreenninne 10-2008-0015399 the channels to the data lines concurrently.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2008-0015399, filed on
Feb. 20, 2008, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device and a driving method thereof.
[0004] 2. Description of Related Art

[0005] In recent years, flat panel display devices having
reduced weight and volume in comparison to a cathode ray
tube (CRT) have been developed. The flat panel display
devices include a liquid crystal display (LCD), a field emis-
siondisplay (FED), a plasma display panel (PDP), an organic
light emitting display, etc.

[0006] Among the flat panel displays, the organic light
emitting display displays an image using organic light emit-
ting diodes (OLEDs) that emit light through the recombina-
tion of electrons and holes. The organic light emitting display
has advantages such as rapid response time and low power
consumption.

[0007] Pixelsin conventional organic light emitting display
devices utilizing an analog drive system display an image by
charging a storage capacitor (Cst) in each of the pixels with a
predetermined voltage and supplying an electrical current,
which corresponds to the charged voltage, to the OLEDs. The
analog drive system may have difficulty uniformly displaying
an image due to variations in the threshold voltage and mobil-
ity of the drive transistors between the pixels.

[0008] Organic light emitting displays utilizing a digital
drive system rather than an analog drive system may more
uniformly display an image. The digital drive system supplies
data signals to each of the pixels, wherein the data signals
correspond to turn-on and turn-off states, and displays gray
levels by controlling the time that the pixels are turned on
during a frame that is time-divided into a plurality of sub-
frames. The digital drive system may display an image uni-
formly regardless of the variations of the drive transistors
between the pixels.

[0009] Digital drive systems may have difficulty supplying
a correct data signal to each of the pixels utilizing a demulti-
plexer since the digital drive system is driven with one frame
being time-divided into a plurality of subframes. In conven-
tional digital drive systems, the demultiplexer has been used
to reduce the number of channels in the data drivers. The
demultiplexer transfers a data signal to a plurality of data
lines, wherein the data signal is supplied to an output end of
each of the data drivers.

[0010] In aconventional digital drive system, wherein the
number of the subframes in one frame is 15 and a first hori-
zontal period is set to approximately 1.39 us in driving a
3-inch WVGA panel (800x480RGB), the demultiplexer (for
example, a 1:2 demultiplexer) transfers a data signal, which is
supplied to one output line, to two data lines during one 1.39
us horizontal period.

[0011] Each of the pixels is supplied with a data signal
during % of the horizontal period when the data signal is
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transmitted to two data lines using a demultiplexer. Accord-
ingly, the data signal may not be supplied to the pixels for a
sufficient amount of time. In particular, the use of the demul-
tiplexer requires some additional time in the horizontal period
to ensure a drive margin of a switch that is included in each of
the channels.

SUMMARY OF THE INVENTION

[0012] Inexemplary embodiments of the present invention,
there is provided an organic light emitting display device and
a driving method thereof. The Organic light emitting display
device may help reduce complexity, lowering the manufac-
turing cost of the Organic light emitting display device, while
increasing the driving speed of the Organic light emitting
display device.

[0013] In an exemplary embodiment of the present inven-
tion, there is provided an organic light emitting display
device, wherein the organic light emitting display device
includes a scan driver for supplying a scan signal to scan lines
during a frame time-divided into a plurality of subframes, a
data driver coupled to output lines for supplying data signals
on each of the output lines, data distributors coupled to the
output lines for distributing the data signals to data lines,
concurrently, in synchronization with the scan signal, and
pixels located at crossing regions of the data lines and the scan
lines, wherein each of the data distributors comprises a sam-
pling latch for distributing the data signals to different chan-
nels and for storing the data signals, and a holding latch
coupled to the sampling latch for supplying the data signals of
the channels to the data lines concurrently.

[0014] In another exemplary embodiment according to the
present invention, there is disclosed a driving method of an
organic light emitting display device, wherein the driving
method includes supplying i data signals on each of output
lines, storing the i data signals in 1 capacitors, and supplying
the data signals stored in the i capacitors to i data lines con-
currently, wherein i is an integer that is greater or equal to 2.
[0015] In another exemplary embodiment according to the
present invention, there is disclosed a driving method of an
organic light emitting display device, wherein the driving
method includes providing data signals to data distributors
through output lines, distributing the data signals into differ-
ent channels, wherein each of the channels comprises a first
switch coupled with one of the data distributors, a second
switch coupled with the first switch, and a first capacitor
coupled to a node between the first switch and the second
switch, storing the data signals in the capacitors of the chan-
nels by turning on the first switch for each of the channels at
different time periods, and turning on the second switch of
each of the channels to supply the data signals stored in the
capacitors to corresponding data lines concurrently.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0017] FIG. 1is a diagram showing an organic light emit-
ting display device according to an exemplary embodiment of
the present invention.

[0018] FIG.2isa diagram showing a frame according to an
exemplary embodiment of the present invention.
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[0019] FIG.3isadiagram showing a data distributor unitin
accordance with the organic light emitting display device of
FIG. 1.

[0020] FIG. 4 is a waveform diagram showing a driving
method of the data distributor unit of FIG. 3.

DETAILED DESCRIPTION
[0021] 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 to the second ele-
ment or may be indirectly coupled to the second element via
a third element. Further, some of the elements that are not
essential to the complete understanding of the invention are
omitted for clarity. Also, like reference numerals refer to like
elements throughout.

[0022] FIG. 1is a diagram showing an organic light emit-
ting display device according to an exemplary embodiment of
the present invention. In FIG. 1, each of data distributor units
160 is coupled to two data lines D for convenience of descrip-
tion, but the present invention is not limited thereto.

[0023] Referring to FIG. 1, the organic light emitting dis-
play device according to one exemplary embodiment of the
present invention includes a scan driver 110, adata driver 120,
a display unit 130, a timing controller 150, and a data dis-
tributor unit 160. FIG. 1 shows a single scan driver 110
coupled to multiple scan lines (S1 to Sn), a single data driver
120 coupled to multiple output lines (O1 to Om/2), and a
single timing controller 150 for convenience of description,
but the present invention is not limited thereto.

[0024] The timing controller 150 generates a data drive
control signal DCS and a scan drive control signal SCS to
correspond to synchronizing signals supplied from the out-
side. The data drive control signal generated in the timing
controller 150 is supplied to the data driver 120, and the scan
drive control signal is supplied to the scan driver 110. The
timing controller 150 rearranges data DATA supplied from
the outside, and supplies the rearranged data to the data driver
120. Also, the timing controller 150 controls the turn-on and
turn-off of at least two switches (e.g., shown in FIG. 3) in the
data distributor unit 160.

[0025] The data driver 120 sequentially supplies two data
signals to each of output lines (O1 to Om/2) during every
horizontal period of a plurality of subframes in one frame.
The data signals include a first data signal for controlling the
pixels 140 to emit light, and a second data signal for control-
ling the pixels 140 not to emit light.

[0026] The scan driver 110 supplies a scan signal to scan
lines (S1 to Sn) during every horizontal period of each of the
subframes. When the scan signal is supplied to the scan lines
(S1 to Sn), the pixels 140 are selected line by line. The
selected pixels 140 receive the first data signal or the second
data signal from the data lines (D1 to Dm).

[0027] The display unit 130 receives a first power source
ELVDD and a second power source ELVSS from the outside,
and supplies the received first power source and second power
source to each of the pixels 140. Each of the pixels 140 is
supplied with a data signal when the scan signal is supplied to
each of the pixels 140. Each of the pixels 140 emits light or
does not emit light during each of the subframes according to
the received data signals.

[0028] Thedata distributors 160 are coupled with all output
lines (O1 to Om/2) of each of the data drivers 120. Each of the

Aug. 20, 2009

data distributors 160 is coupled two data lines D to supply a
data signal, supplied to each of the output lines (O1 to Ony/2),
to the two data lines D. Here, the data distributors 160 con-
currently supply a data signal to the two data lines D, which
are coupled to the data distributors 160, in synchronization
with the scan signals. While each data distributor 160 distrib-
utes data signals to two data lines in the described embodi-
ment, the present invention is not Imiited thereto. In other
embodiments, each data distributors 160 may supply data
signals to three or more data lines.

[0029] FIG. 1 shows the data distributors 160 separate from
the data driver 120, but the present invention is not limited
thereto. For example, each of the data distributors 160 may be
integrated with the data driver 120 on an integrated circuit.
[0030] FIG.2isa diagram showing a frame according to an
exemplary embodiment of the present invention.

[0031] Referring to FIG. 2, the frame 1F according to an
embodiment of the present invention is divided into a plural-
ity of subframes (SF1 to SF8) for driving the organic light
emitting display device (digital drive system). Each of the
subframes (SF1 to SF8) is divided into a scan period for
supplying a scan signal and a light emission period in which
the pixels 140 emit light. The pixels 140 also receive a first
data signal during the scan period to emit light.

[0032] The scan signal is supplied to the scan lines (S1 to
Sn) during the scan period. Concurrently, the data signal,
whichisdivided and supplied (i.e., distributed) to the two data
lines D by the data distributor 160, is supplied to each of the
pixels 140. Each of the pixels 140 receiving the scan signal
receives a first data signal or a second data signal. One of
ordinary skill would understand that the two data lines Dis a
system parameter, and may consist of more than two data
lines D.

[0033] Each of the pixels 140 is controlled to emit light or
not emit light during the light emission period (while main-
taining the supplied first data signal or second data signal
during to the scan period). In other words, each of the pixels
140 receiving the first data signal during the scan period is set
to a light emission state during a corresponding subframe
period (e.g., during the light emission period corresponding
to that subframe), and each of the pixels 140 receiving the
second data signal is set to a non-light emission state during
the corresponding subframe period (e.g., during the light
emission period corresponding to that subframe).

[0034] The light emission period is set to have a different
length in each of the subframes (SF1 to SF8) so as to express
a predetermined gray scale. For example, when an image is
expressed with 256 gray levels, one frame is divided into 8
subframes (SF1 to SF8), as shown in FIG. 2. Each of the 8
subframes has a successively greater light emission period,
modeled by the function 2” (n=0, 1, 2, 3, 4, 5, 6, 7). In other
words, each of the pixels 140 displays an image with prede-
termined gray levels by controlling the light emission of the
pixels 140 in each of the subframes in an exemplary embodi-
ment of the present invention. The gray levels are displayed
during one frame by controlling each of the pixels 140 to emit
light during the subframes such that the sum of all the light
emission periods displays a desired gray level. As described
above, the digital drive system may display an image with
uniform luminance regardless of the non-uniformity of the
drive transistor in each of the pixels 140 since it displays gray
levels by controlling the ON or OFF state of the pixels 140.
[0035] The frame as shown in FI1G. 2 is represented by one
exemplary embodiment of the present invention, but the
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present invention is not limited thereto. For example, the
frame may be divided into 10 or more subframes, and a light
emission period in each of the subframes may be set to have
a different length by a designer. Each of the subframes may
further include a reset period in addition to the scan period
and the light emission period. The reset period may be used to
set the pixels 140 to a reset state.

[0036] FIG. 3 is a diagram showing a data distributor in
accordance with the organic light emitting display device of
FIG. 1.

[0037] Referring to FIG. 3, the data distributor 160 accord-
ing to one exemplary embodiment of the present invention
includes a sampling latch 162 and a holding latch 164 coupled
between the first and second data lines D1 and D2 and the first
output line O1.

[0038] The sampling latch 162 distributes two data signals
into different output channels, the two data signals being
supplied from the output line O1, temporarily stores the two
data signals, and transmits the two stored data signals to the
holding latch 164. For this purpose, the sampling latch 162
includes first switches SW1 and SW1', first capacitors C1 and
C1', first inverters INV1 and INV1', all of which are included
in respective channels.

[0039] The first switches SW1 and SW1' included in
respective channels are turned on and turned off in accor-
dance with control signals CS1 and CS2 supplied from the
timing controller 150. Here, the first switches SW1 and SW1'
included in different channels are turned on during different
periods so that the data signal can be distributed. For example,
the first switch SW1 included in the first channel is turned on
when the first control signal CS1 as shown in FIG. 4 is
supplied to the first switch SW1 (that is, when the first control
signal CS1 is at a LOW voltage). The first switch SW1'
included in the second channel is turned on when the second
control signal CS2 is supplied to the first switch SW1' (that is,
when the second control signal CS2 is at a LOW voltage).

[0040] The first inverters INV1 and INV1' are coupled
between the first switches SW1 and SW1', respectively, and
the holding latch 164. The first inverter INV1 included in the
first channel reverses a data signal supplied from the first
switch SW1, and supplies the reversed data signal to the
holding latch 164. Likewise, the first inverter INV1' included
in the second channel reverses a data signal supplied from the
first switch SW1', and supplies the reversed data signal to the
holding latch 164.

[0041] As showninFIG. 3, the first capacitor C1 is coupled
between a node between the first switch SW1 and the first
inverter INV1 and ground, and the first capacitor C1' is
coupled between anode between the first switch SW1'and the
first inverter INV1' and ground. The first capacitor C1
included in the first channel temporarily stores a data signal
supplied from the first switch SW1. Likewise, the first capaci-
tor C1'" included in the second channel temporarily stores a
data signal supplied from the first switch SW1'".

[0042] The holding latch 164 concurrently distributes two
data signals, supplied from the sampling latch 162, to the data
lines D1 and D2. For this purpose, the holding latch 164
includes second switches SW2 and SW2', second inverters
INV2and INV?2', third inverters INV3 and INV3' These com-
ponents are included in respective ones of the channels.
[0043] The second inverters INV2 and INV?2' respectively
included in the channels reverse a data signal supplied from
the sampling latch 162. The second inverter INV2 reverses a
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data signal supplied from the first inverter INV1. The second
inverter INV2' reverses a data signal supplied from the first
inverter INV1".

[0044] The second switch SW2 is coupled between the
second inverter INV2 and the data line D1, and the second
switch SW2' is coupled between the second inverter and the
data line D2. Here, the second switches SW2 and SW2'
included in the respective channels are turned on during a
same period so that the data signal can be supplied to the data
lines D1 and D2 concurrently. Accordingly, the second
switches SW2 and SW2' are turned on when the first control
signal CS1 is supplied to the second switches SW2 and SW2'.
[0045] The third inverter INV3 is coupled between the sec-
ond switch SW2 and the data line D1, and the third inverter
INV3' is coupled between the second switch SW2' and the
data line D2. The third inverter INV3 reverses a data signal
supplied from the second switch SW2, and supplies the
reversed data signal to the first data line D1. The third inverter
INV3' reverses a data signal supplied from the second switch
SW2', and supplies the reversed data signal to the second data
line D2.

[0046] A third switch SW3 and a second capacitor C2 are
further included in the first channel of the holding latch 164 in
this embodiment of the present invention. The third switch
SW3 is turned on when a second control signal CS2 is sup-
plied to the third switch SW3. The second capacitor C2 tem-
porarily stores a data signal supplied when the third switch
SW3 is turned on.

[0047] FIG. 4 is a waveform diagram showing control sig-
nals supplies from a timing controller. FIG. 4 shows first and
second control signals that have opposite phases. The firstand
second control signals are supplied from the timing controller
150. The first and second control signals are supplied when
the first and second control signals have a LOW voltage (a
voltage having a first polarity) in this embodiment. However,
in other embodiments, the first and second control signals
may be supplied when the first and second control signals
have a HIGH voltage (a voltage having a second polarity).
[0048] The driving operation is described in more detail in
reference to FIGS. 3 and 4. First, a first control signal CS1 is
supplied from the timing controller 150. When the first con-
trol signal CS1 is supplied to the first switch SW1 included in
the first channel, the first switch SW1 is turned on. When the
first switch SW1 is turned on, the first data signal DS1 sup-
plied from the output line O1 is supplied to a first capacitor
C1. The first capacitor C1 temporarily stores the first data
signal DS1.

[0049] When a voltage of the first data signal DS1 is stored
in the first capacitor C1, the first control signal CS1 is no
longer supplied, and a second control signal CS2 is supplied.
When the second control signal CS2 is supplied to the first
switch SW1' included in a second channel, the first switch
SW1' is turned on. When the first switch SW1' is turned on,
the second data signal DS2 supplied to the output line O1 is
supplied to a first capacitor C1'. The first capacitor C1' tem-
porarily stores the second data signal DS2.

[0050] Further, the third switch SW3 is turned on during a
period when the second control signal is supplied. When the
third switch SW3 is turned on, the first data signal DS1 stored
in the first capacitor C1 is supplied to the second capacitor C2,
and the second capacitor C2 temporarily stores the first data
signal DS1.

[0051] Afterwards, the second control signal CS2 is turned
off, and the first control signal CS1 is supplied. When the first
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control signal CS1 is supplied to second switches SW2 and
SW2' included in the respective channels, the second
switches SW2 and SW2' are turned on. When the second
switch SW2 included in the first channel is turned on, the first
data signal DS1 stored in the second capacitor C2 is supplied
to a first data line D1 via a third inverter INV3. When the
second switch SW2' included in the second channel is turned
on, the data signal DS2 stored in the first capacitor C1' is
supplied to a second data line D2 via a third inverter INV3'.
Therefore, a data signal is supplied to all of the data lines D1
to Dm concurrently when the first control signal CS1 is sup-
plied.

[0052] Thedatadistributor 160 according to one exemplary
embodiment of the present invention supplies a data signal to
the data lines D1 to Dm by repeating the above-mentioned
driving operation. Each of the channels includes three invert-
ers INV, as shown in FIG. 3. When each of the channels
includes odd-numbered inverters INV as described above, the
polarity of the data signal supplied from the output line O is
reversed and outputted. Therefore, a previously reversed data
signal is outputted into the data driver 120 to supply a data
signal with desired polarity to the data lines D in accordance
with an exemplary embodiment of the present invention.
[0053] The organic light emitting display device according
to one embodiment of the present invention and the driving
method thereof may reduce the manufacturing cost since a
data signal supplied to one output line O is transmitted to two
data lines D using the data distributor 160. Also, the organic
light emitting display device according to an exemplary
embodiment of the present invention supplies a data signal
from the data distributor 160 to the data lines D concurrently,
thereby supplying the data signal to each of the pixels 140 for
the correct amount of time.

[0054] While the present invention has been described in
connection with certain exemplary embodiments, one of ordi-
nary skill in the art would understand that the invention is not
limited to the disclosed embodiments, but, on the contrary, is
intended to cover various modifications and equivalent
arrangements included within the spirit and scope of the
appended claims, and equivalents thereof.

1. An organic light emitting display device, comprising:

ascandriver for supplying ascan signal to scan lines during

a frame time-divided into a plurality of subframes;

a data driver coupled to output lines for supplying data

signals on each of the output lines;

data distributors coupled to the output lines for distributing

the data signals to data lines, concurrently, in synchro-
nization with the scan signal; and

pixels located at crossing regions of the data lines and the

scan lines,

wherein each of the data distributors comprises:

a sampling latch for distributing the data signals to dif-
ferent channels and for storing the data signals; and

aholding latch coupled to the sampling latch for supply-
ing the data signals of the channels to the data lines
concurrently.

2. The organic light emitting display device according to
claim 1, further comprising a timing controller for supplying
a first control signal and a second control signal to the data
distributors, wherein the first control signal and the second
control signal have opposite phases.

3. The organic light emitting display device according to
claim 2, wherein each of the channels in the sampling latch
comprises:
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a first switch coupled to one of the output lines;

a first inverter coupled between the first switch and the
holding latch; and

a first capacitor coupled to a node between the first switch

and the first inverter.

4. The organic light emitting display device according to
claim 3, wherein the first switch of each of the channels is
turned on during different time periods.

5. The organic light emitting display device according to
claim 3, wherein the first switch of a first channel of the
channels is turned on when the first control signal having a
first polarity is supplied to the first switch, and the first switch
of a second channel of the channels is turned on when the
second control signal having the first polarity is supplied to
the first switch.

6. The organic light emitting display device according to
claim 2, wherein each of the channels in the holding latch
comprises:

a second inverter coupled to the sampling latch;

a second switch coupled between the second inverter and a

corresponding one of the data lines;

a third inverter coupled between the second switch and a

corresponding one of the data lines.

7. The organic light emitting display device according to
claim 6, wherein the second switch in each of the channels in
the holding latch is turned on at the same time.

8. The organic light emitting display device according to
claim 7, wherein the second switch in each of the channels in
the holding latch is turned on when the first control signal
having a first polarity is supplied to the second switch.

9. The organic light emitting display device according to
claim 6, wherein a first channel of the channels in the holding
latch further comprises:

a third switch coupled between the second inverter and the

sampling latch; and

a second capacitor coupled to a node between the third

switch and the second inverter.

10. The organic light emitting display device according to
claim 9, wherein the third switch is turned on when the second
control signal having a first polarity is supplied to the third
switch.

11. The organic light emitting display device according to
claim 1, wherein each of the data drivers supplies two data
signals on the output lines, each of the sampling latches
distributes the two data signals to two channels, respectively,
and each of the holding latches supplies the two data signals
to two data lines, concurrently.

12. A driving method of an organic light emitting display
device, comprising:

supplying i data signals on each of output lines;

storing the i data signals in i capacitors; and

supplying the data signals stored in the i capacitors to i data
lines concurrently, wherein 1 is an integer that is greater
or equal to 2.

13. A driving method of an organic light emitting display

device, comprising:

providing data signals to data distributors through output
lines;

distributing the data signals to different channels, wherein
each of the channels comprises a first switch coupled



US 2009/0207110 A1

with one of the data distributors, a second switch
coupled with the first switch, and a first capacitor
coupled to a node between the first switch and the second
switch;

storing the data signals in the capacitors of the channels by
turning on the first switch for each of the channels at
different time periods; and

turning on the second switch of each of the channels to
supply the data signals stored in the capacitors to corre-
sponding data lines concurrently.
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14. The driving method according to claim 13, wherein one
of the channels of each of the data distributor units further
comprises

a third switch coupled between the first capacitor and the
second switch; and

a second capacitor coupled to a node between the third
switch and the second switch.

*® ok ok k%
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