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(54) DISPLAY PANEL, A DISPLAY DEVICE, AND A METHOD OF DRIVING A DISPLAY PANEL

(57) A display panel includes a distributor to transfer
a second data signal to a second data line in a first period
of a data period and to transfer a first data signal to a first
data line in a second period of the data period, the second
period being different from the first period; a first pixel
electrically connected to the first data line, to initialize a

first previous data signal in the data period in response
to a first control signal, and to store the first data signal
in the second period in response a scan signal; and a
second pixel electrically connected to the second data
line and to store the second data signal in the first period
in response to the scan signal.
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Description

Technical Field

[0001] Embodiments of the present inventive concept
relate to a display device. More particularly, embodi-
ments of the present inventive concept relate to a display
panel, a display device and a method of driving a display
panel.

Description of the Related Art

[0002] A display device may include pixels electrically
connected to data lines. The pixels may emit light based
on data signals provided from a driving integrated circuit
(e.g., a driving IC, a data driver, etc.) through the data
lines.
[0003] A display device may distribute the data signals
using a de-multiplexer (or, demultiplexer). In this case,
the display device may start a scanning operation after
the data signals are distributed. This may prevent a cur-
rent data signal a data signal remaining in the data line
from being mixed. However, this may cause a scan time
for each of the pixels to be shortened, and thus, a stain
may occur in a displayed image.

SUMMARY

[0004] According to an embodiment of the present in-
ventive concept, a display panel may include a distributor
configured to transfer a second data signal to a second
data line in a first period of a data period and to transfer
a first data signal to a first data line in a second period
of the data period, wherein the second period is different
from the first period; a first pixel electrically connected to
the first data line, configured to initialize a first previous
data signal in the data period in response to a first control
signal, and configured to store the first data signal in the
second period in response a scan signal; and a second
pixel electrically connected to the second data line and
configured to store the second data signal in the first pe-
riod in response to the scan signal.
[0005] In an embodiment of the present inventive con-
cept, the first control signal may be an N+1th gate signal,
where N is a positive integer.
[0006] In an embodiment of the present inventive con-
cept, the first pixel and the second pixel may be included
in a Nth pixel row, and the first control signal may corre-
spond to an N+1th pixel row adjacent to the Nth pixel row.
[0007] In an embodiment of the present inventive con-
cept, the first pixel may include a transistor electrically
connected between the first data line and a first voltage
and configured to be turned on in response to the first
control signal.
[0008] In an embodiment of the present inventive con-
cept, the first pixel may further include a first light emitting
element; a first storage capacitor; a second transistor for
transferring a signal of the first data line to the first storage

capacitor in response to the scan signal; and a first tran-
sistor for controlling an amount of a first current provided
to the first light emitting element with a voltage charged
in the first storage capacitor.
[0009] In an embodiment of the present inventive con-
cept, the second pixel may include a second light emitting
element; a second storage capacitor; a fourth transistor
electrically connected between a terminal of the second
storage capacitor and the first voltage and configured to
be turned on in response to a second control signal; a
twelfth transistor for transferring the second data signal
to the second storage capacitor in response to the scan
signal; and a sixth transistor for controlling an amount of
a second current provided to the second light emitting
element with a voltage in the second storage capacitor.
[0010] In an embodiment of the present inventive con-
cept, the fourth transistor may be turned on in an initial-
ization period in response to the second control signal,
and the initialization period may be different from the data
period.
[0011] In an embodiment of the present inventive con-
cept, the distributor may include a source bump config-
ured to receive the first data signal and the second data
signal from an external component; a first switch electri-
cally connected between the source bump and the first
data line and configured to be turned on in the second
period in response to a first switch control signal; and a
second switch electrically connected between the source
bump and the second data line and configured to be
turned on in the first period in response to a second switch
control signal.
[0012] In an embodiment of the present inventive con-
cept, the second control signal may be provided to the
second pixel at a first time point which is earlier than the
data period, the scan signal may be provided to the first
pixel and the second pixel at a second time point which
is later than a start point of the first period, the first control
signal may be provided to the first pixel from the second
time point to a third time point, and the third time point
may be earlier than the second period.
[0013] In an embodiment of the present inventive con-
cept, the data period may include the second time point.
[0014] In an embodiment of the present inventive con-
cept, the first pixel may further include a seventh transis-
tor electrically connected between a terminal of the first
storage capacitor and the first voltage and configured to
be turned on in response to the second control signal.
[0015] In an embodiment of the present inventive con-
cept, the display panel may further include a third pixel
electrically connected to a third data line, configured to
initialize a third previous data signal in the data period in
response to the first control signal, and configured to
store a third data signal in a third period of the data period
in response to the scan signal. Here, the third period may
be different from the first period and the second period,
and the distributor may transfer the third data signal to
the third line in the third period.
[0016] In an embodiment of the present inventive con-
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cept, the first pixel, the second pixel, and the third pixel
may be included in an Nth pixel row, and the first control
signal may correspond to an N+1th pixel row adjacent to
the Nth pixel row.
[0017] In an embodiment of the present inventive con-
cept, the third pixel may include a third light emitting el-
ement; a third storage capacitor; a transistor electrically
connected between the third data line and a first voltage
and configured to be turned on in response to the first
control signal; a first transistor for transferring a signal of
the third data line to the third storage capacitor in re-
sponse to the scan signal; and a second transistor for
controlling an amount of a third current provided to the
third light emitting element with a voltage charged in the
third storage capacitor.
[0018] In an embodiment of the present inventive con-
cept, the scan signal may be provided to the first pixel
and the second pixel at a second time point which is later
than a start point of the first period, the first control signal
may be provided to the first pixel from the second time
point to a third time point, and the third time point may
be earlier than the second period.
[0019] According to an embodiment of the present in-
ventive concept, a display device may include a display
panel; a scan driver configured to provide a first control
signal, a second control signal and a scan signal to the
display panel; and a data driver configured to sequentially
provide a first data signal and a second data signal to
the display panel. Here, the display panel may include a
distributor configured to transfer a second data signal to
a second data line in a first period of a data period and
to transfer a first data signal to a first data line in a second
period of the data period, wherein the second period is
separate from the first period; a first pixel electrically con-
nected to the first data line, configured to initialize a first
previous data signal in the data period in response to the
first control signal, and configured to store the first data
signal in the second period in response the scan signal;
and a second pixel electrically connected to the second
data line, configured to initialize a second previous data
signal in response to the second control signal, and con-
figured to store the second data signal in the first period
in response to the scan signal.
[0020] According to an embodiment of the present in-
ventive concept, a method of driving a display panel
which includes a first pixel, a second pixel, and a distrib-
utor for sequentially providing first and second data sig-
nals to the first and second pixels, may include: initializing
the second pixel in response to a second control signal;
providing a second data signal to the second pixel using
the distributor; initializing the first pixel in response to a
first control signal and the scan signal in response to the
second data signal being provided to the second pixel;
and providing the first data signal to the first pixel using
the distributor.
[0021] In an embodiment of the present inventive con-
cept, the first pixel may include a transistor electrically
connected between the first data line and a first voltage

and configured to be turned on in response to the first
control signal.
[0022] In an embodiment of the present inventive con-
cept, the first pixel is pre-initialized while the second pixel
is initialized.
[0023] In an embodiment of the present inventive con-
cept, the scan signal is provided to the first pixel and the
second pixel when the second data signal is provided
the second pixel.
[0024] According to an embodiment of the present in-
ventive concept, a display panel may include: a first pixel
electrically connected to a first data line and including a
transistor having a first electrode connected to the first
data line, a second electrode connected to a voltage and
a gate electrode connected to an N+1 gate signal line,
wherein N is a positive integer; and a second pixel elec-
trically connected to a second data line and configured
to store a second data signal provided via the second
data line in a first period of a data period in response to
a scan signal, wherein the first pixel is configured to be
initialized in the data period in response to a control signal
provided to the gate electrode of the transistor via the
N+1 gate signal line, and store a first data signal provided
via the first data line in a second period of the data period
in response to the scan signal.
[0025] In an embodiment of the present inventive con-
cept, the display panel may further include a distributor
configured to provide the first and second data signals
to the first and second pixels.
[0026] In an embodiment of the present inventive con-
cept, the distributor may include a demultiplexer.
[0027] In an embodiment of the present inventive con-
cept, the first period of the data period may occur before
the second period of the data period.
[0028] In an embodiment of the present inventive con-
cept, the data period may be overlapped with an initiali-
zation period and a scan period.
[0029] In an embodiment of the present inventive con-
cept, the first period of the data period may occur before
a scan period starts and the second period of the data
period may occur before the scan period ends.
[0030] In an embodiment of the present inventive con-
cept, the scan period may begin when the control signal
is provided to the gate electrode of the transistor.
[0031] In an embodiment of the present inventive con-
cept, the first and second pixels may be arranged in a
first row, and the control signal may be a gate signal of
a second row adjacent to the first row.
[0032] In an embodiment of the present inventive con-
cept, data previously stored in the first pixel may be re-
moved when the first pixel is initialized.
[0033] At least some of the above features and other
features according to the invention are set out in the
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other features of the present
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inventive concept will be made more apparent by de-
scribing in detail embodiments thereof with reference to
the accompanying drawings.

FIG. 1 is a block diagram illustrating a display panel
according to an embodiment of the present inventive
concept.
FIG. 2 is a circuit diagram illustrating the display pan-
el of FIG. 1 according to an embodiment of the
present inventive concept.
FIG. 3A is a waveform diagram illustrating a conven-
tional technique of providing signals to the display
panel of FIG. 2.
FIG. 3B is a waveform diagram illustrating an inven-
tive technique of providing signals to the display pan-
el of FIG. 2.
FIG. 4 is a circuit diagram illustrating the display pan-
el of FIG. 1 according to an embodiment of the
present inventive concept.
FIG. 5 is a circuit diagram illustrating the display pan-
el of FIG. 1 according to an embodiment of the
present inventive concept.
FIG. 6 is a waveform diagram illustrating signals pro-
vided to the display panel of FIG. 5 according to an
embodiment of the present inventive concept.
FIG. 7 is a block diagram illustrating a display device
according to an embodiment of the present inventive
concept.
FIG. 8 is a flow diagram illustrating a method of driv-
ing a display panel according to an embodiment of
the present inventive concept.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0035] Hereinafter, embodiments of the present inven-
tive concept will be explained in detail with reference to
the accompanying drawings.
[0036] FIG. 1 is a block diagram illustrating a display
panel according to an embodiment of the present inven-
tive concept.
[0037] Referring to FIG. 1, the display panel 100 may
include data lines D1 through Dm, scan lines S1 through
Sn, light emission control signal lines E1 through En, gate
signal lines I1 through In+1, a display region 110, and a
distributor 120. Each of m and n is a positive integer, for
example.
[0038] The distributor 120 may distribute data signals
provided from an external component (e.g., a driving in-
tegrated circuit, data driver, etc.) through output lines O1
through Ok. k is a positive integer, for example. For ex-
ample, the distributor 120 may include a 1:3 demultiplex-
er and may provide three data signals provided through
a first output line O1 during a data period to first through
third data lines D1 through D3. In other words, the dis-
tributor 120 may be a device that takes a single input line
and routes it to one of several output lines.
[0039] For example, when the display panel 100 (or, a
display device) includes the distributor 120, a number of

the output lines O1 through Ok electrically connected to
the external component may be reduced. Therefore, a
number of driving circuits included in the external com-
ponent (or, a number of channels of the external compo-
nent) may be reduced. Therefore, a manufacturing cost
of a display device including the display panel 100 may
be reduced.
[0040] The display region 110 may include pixels P11
through Pnm which are located in a cross-region (or, in-
tersection region) of the data lines D1 through Dm, the
gate signal lines I1 through In+1, the scan lines S1
through Sn, and the light emission control signal lines E1
through En. For example, a row of the pixels P11 to P1m
may be disposed between gate signal line I1 and scan
line S1. A column of the pixels P11 to Pn1 may be dis-
posed between data lines D1 and D2, for example.
[0041] The pixels P11 through Pnm may store data
signals (e.g., data signals provided through the data lines
D1 through Dm) in response to a scan signal (e.g., a scan
signal provided through the scan lines S1 through Sn).
The pixels P11 through Pnm may emit light with a lumi-
nance corresponding to the data signals in response to
a light emission control signal (e.g., a light emission con-
trol signal provided through the light emission control sig-
nal lines E1 through En).
[0042] In an embodiment of the present inventive con-
cept, the display region 110 may include the pixels P11
through Pnm which are arranged in a pentile form. For
example, an eleventh pixel P11 may emit light with a first
color (e.g., a red color) and a twelfth pixel P12 may emit
light with a second color (e.g., a green color). A twenty-
first pixel P21 may emit light with a third color (e.g., a
blue color) and a twenty-second pixel P22 may emit light
with the second color. In other words, a pixel emitting
light with the first color and a pixel emitting light with the
third color may be alternatively arranged in a first pixel
column (e.g., a pixel column between the first data line
D1 and the second data line D2) and a pixel emitting light
with the second color and a pixel emitting light with the
second color may be arranged in a second pixel column
(e.g., a pixel column between the second data line D2
and the third data line). Hereinafter, pixels included in a
odd-numbered pixel column (e.g., the eleventh pixel P11,
a thirteenth pixel P13, the twenty-first pixel P21, etc.) are
referred to as a first pixel and pixels included in an even-
numbered pixel column (e.g., the twelfth pixel P12, a four-
teenth pixel P14, the twenty-second pixel P22, etc.) are
referred to as a second pixel.
[0043] In an embodiment of the present inventive con-
cept, the second pixel may initialize a second previous
data signal in response to a second control signal in an
initialization period and may store a second data signal
in response to the scan signal in a first period of a data
period. The first pixel may initialize a first previous data
signal in response to a first control signal in the data pe-
riod (e.g., in the first period of the data period or before
a second period of the data period) and may store a first
data signal in response to the scan signal in the second
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period of the data period.
[0044] Here, the first pixel and the second pixel may
be included in an Nth pixel row and the first pixel may be
adjacent to the second pixel. N is a positive integer, for
example. The second control signal may be an Nth gate
signal corresponding to the Nth pixel row (e.g., a first
pixel row), and the first control signal may be an N+1th
gate signal corresponding to an N+1th pixel row (e.g., a
second pixel row adjacent to the first pixel row). The first
previous data signal may be a data signal stored in the
first pixel in a previous frame (or, a data signal remaining
in a data line connected to the first pixel), and the second
previous data signal may be a data signal stored in the
second pixel in a previous frame (or, a data signal re-
maining in a data line connected to the second pixel).
The data period may be allocated for providing the data
signals to pixels in the Nth pixel row (e.g., pixels P11
through P1m) by the distributor 120 and may include the
first period and the second period. The initialization pe-
riod may be allocated for initializing the first and second
previous data signals and may be allocated earlier than
the data period. In other words, the initialization period
may occur prior to the data period.
[0045] As illustrated in FIG. 1, the twelfth pixel P12 may
receive the second control signal (e.g., a first gate signal
transferred through the first gate signal line I1) and may
initialize the second previous data signal in response to
the second control signal in the initialization period. The
eleventh pixel P11 may receive the first control signal
(e.g., a second gate signal transferred through the sec-
ond gate signal line 12) and may initialize the first previ-
ous data signal in response to the first control signal in
the data period.
[0046] During a frame, a conventional display device
sequentially performs an initialization operation to initial-
ize pixels using a control signal (e.g., a gate signal) in an
initialization period, a distribution operation to distribute
data signals to data lines using a distributor, and a writing
operation to store the data signals in pixels using a scan
signal, for example. A display device including the display
panel according to an embodiment of the present inven-
tive concept may simultaneously (or, concurrently) per-
form a writing operation for the second pixel and an ini-
tialization operation for the first pixel. Therefore, the dis-
play panel may increase a writing time (e.g., a scan time,
or a scan on time) for a certain pixel (e.g., the second
pixel) and may reduce (or, eliminate) a stain that may
occur in a short write time.
[0047] FIG. 2 is a circuit diagram illustrating the display
panel of FIG. 1 according to an embodiment of the
present inventive concept.
[0048] Referring to FIGS. 1 and 2, the first pixel 211
may include a first light emission element EL, a first stor-
age capacitor Cst, a zeroth (0th) transistor T0 (e.g., an
initialization transistor), and first through seventh transis-
tors T1 through T7. In other words, the first pixel 211 may
further include the zeroth transistor with respect to a pixel
having a pixel structure of 7T1C (e.g., seven transistors

T1-T7 and one capacitor Cst).
[0049] The first light emission element EL may be elec-
trically connected between a first power voltage ELVDD
(or, a fourth node Anode) and a second power voltage
ELVSS and may emit light based on a first driving current
flowing through the fourth node Anode. Here, the first
power voltage ELVDD and the second power voltage
ELVSS may be provided from an external component
(e.g., a power supply), and a first voltage level of the first
power voltage ELVDD may be higher than a second volt-
age level of the second power voltage ELVSS. For ex-
ample, the first light emission element EL may be an or-
ganic light emitting diode.
[0050] The zeroth transistor T0 may include a first elec-
trode electrically connected to a first data line D1, a sec-
ond electrode electrically connected to a third voltage
Vint, and a gate electrode for receiving an N+1th gate
signal GI[n+1]. The zeroth transistor T0 may transfer the
third voltage Vint to the first data line D1 in response to
the N+1th gate signal GI[n+1].
[0051] The second transistor T2 may include a first
electrode electrically connected to the first data line D1,
a second electrode electrically connected to a first node
S, and a gate electrode for receiving a scan signal GW[n].
The second transistor T2 may transfer a signal of the first
data line D1 (e.g., a first data signal DATA1 or the third
voltage Vint) to the first node S in response to the scan
signal GW[n].
[0052] The first transistor T1 may include a first elec-
trode electrically connected to the first node S, a second
electrode electrically connected to a second node D, and
a gate electrode electrically connected to a third node G.
The first transistor T1 may control an amount of current
which flows to the first light emission element EL in re-
sponse to a third node voltage of the third node G (or, a
voltage charged in the first storage capacitor Cst).
[0053] The third transistor T3 may include a first elec-
trode electrically connected to the second node D, a sec-
ond electrode electrically connected to the third node G,
and a gate electrode for receiving the scan signal GW[n].
The third transistor T3 may electrically connect the sec-
ond node D to the third node G in response to the scan
signal GW[n].
[0054] The first storage capacitor Cst may be electri-
cally connected between the first power voltage ELVDD
and the third node G and may store a signal transferred
through the first through third transistors T1 through T3
(e.g., the first data signal DATA1 or the third voltage Vint).
[0055] The fourth transistor T4 may include a first elec-
trode electrically connected to the third voltage Vint, a
second electrode electrically connected to the third node
G, and a gate electrode for receiving the Nth gate signal
GI[n] (e.g., a first gate signal). The fourth transistor T4
may transfer the third voltage Vint to the first storage
capacitor Cst in response to the Nth gate signal GI[n]. A
signal stored in the first capacitor Cst may be initialized
(or, removed) by the third voltage Vint.
[0056] The fifth transistor T5 may include a first elec-
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trode electrically connected to the first power voltage
ELVDD, a second electrode electrically connected to the
first node S, and a gate electrode for receiving a light
emission control signal EM[n]. The sixth transistor T6
may include a first electrode electrically connected to the
second node D, a second electrode electrically connect-
ed to the fourth node Anode, and a gate electrode for
receiving the light emission control signal EM[n]. The fifth
transistor T5 and the sixth transistor T6 may form a cur-
rent path between the first power voltage ELVDD and
the first light emission element EL in response to the light
emission control signal EM[n].
[0057] The seventh transistor T7 may include a first
electrode electrically connected to the fourth node An-
ode, a second electrode electrically connected to the third
voltage Vint, and a gate electrode for receiving a com-
pensation control signal GB[n]. The seventh transistor
T7 may provide the third voltage Vint to the fourth node
Anode in response to the compensation control signal
GB[n].
[0058] The second pixel 212 may be substantially the
same as the first pixel 211 except that it does not include
the zeroth transistor T0 and that it is connected to the
second data line D1. Therefore, a duplicated explanation
will not be provided.
[0059] The distributor 120 may include a source bump
SOURCE BUMP, a first switch SW1, and a second switch
SW2. The source bump SOURCE BUMP (e.g., an elec-
trode, or a pad) may receive the first and second data
signals DATA1 and DATA2 provided from an external
component (e.g., a driving integrated circuit). The first
switch SW1 may be electrically connected between the
source bump SOURCE BUMP and the first data line D1
and may transfer the first data signal DATA1 to the first
data line D1 in response to the a first switch control signal
CLA. The second switch SW2 may be electrically con-
nected between the source bump SOURCE BUMP and
the second data line D2 and may transfer the second
data signal DATA2 to the second data line D2 in response
to the a second switch control signal CLB.
[0060] It is illustrated in FIG. 2 that each of the first and
second pixels 211 and 212 has a pixel structure of 7T1C.
However, the first and second pixels 211 and 212 are
not limited thereto. For example, the first pixel 211 may
further include the zeroth transistor T0 with respect to a
pixel structure of 3T1C (e.g., three transistors and one
capacitor). For example, the first pixel 211 may include
the first light emission element EL, the first storage ca-
pacitor Cst, the zeroth transistor T0, the first transistor
T1, and a switching transistor (e.g., a transistor which is
electrically connected between the first data line D1 and
the third node G and which transfers a signal of the first
data line D1 to the third node G).
[0061] FIG. 3A is a waveform diagram illustrating a
conventional technique of providing signals to the display
panel of FIG. 2. FIG. 3B is a waveform diagram illustrating
an inventive technique of providing signals to the display
panel of FIG. 2.

[0062] Referring to FIGS. 2 and 3A, each of the Nth
gate signal GI[n], the scan signal GW[n], and the first and
second switch control signals CLA and CLB may have a
waveform which occurs once or more than once within
a period of a horizontal time 1H (or, a frame). Here, the
horizontal time 1H may include a comparison initialization
period Ti_C, a comparison data period Td_C, and a com-
parison scan time Ts_C. The comparison initialization
period Ti_C, the comparison data period Td_C, and the
comparison scan time Ts_C may be allocated sequen-
tially and may not be overlapped with each other.
[0063] A synchronization signal Hsync may be a ref-
erence signal to control (or, synchronize) operation tim-
ings of control signals (e.g., the Nth gate signal GI[n], etc).
[0064] In the comparison initialization period Ti_C, the
Nth gate signal GI[n] may have a logic low level. In this
case, the first pixel 211 and the second pixel 212 may
initialize previous data signals (e.g., data signals which
are respectively stored in the first and second pixels 211
and 212 in a previous frame) based on the Nth gate signal
GI[n], respectively.
[0065] In the comparison data period Td_C, the second
switch control signal CLB and the first switch control sig-
nal CLA may have a logic low level. The first switch control
signal CLA may have the logic low level in a first com-
parison period T1_C of the comparison data period
Td_C, and the second switch control signal CLB may
have the logic low level in a second comparison period
T1_C of the comparison data period Td_C. Here, the
distributor 120 may transfer the second data signal
DATA2 to the second data line D2 in the second com-
parison period T2_C and may transfer the first data signal
DATA1 to the first data line D1 in the first comparison
period T1_C.
[0066] The first data signal DATA1 (e.g., a red (R) data
or a blue (B) data) and the second data signal DATA2
may be provided to the source bump SOURCE BUMP
of the distributor 120 corresponding to the first and sec-
ond switch control signals CLA and CLB.
[0067] In the comparison scan period Ts_C, the scan
signal GW[n] may have the logic low level. In this case,
the second pixel 212 may store the second data signal
DATA2 transferred through the second data line D2, and
the first pixel 211 may store the first data signal DATA1
transferred through the second data line D1.
[0068] For example, to prevent the first and second
data signals DATA1 and DATA2 from being mixed with
previous data signals (e.g., data signals stored in the first
and second data lines D1 and D2 and/or the first and
second pixels 211 and 212 in a previous frame), the first
and second data signals DATA1 and DATA2 may be re-
spectively transferred to the first and second data lines
D1 and D2 before the scan signal GW[n] has the logic
low level. However, when a resolution of the display panel
100 is high, and the comparison data period Td_C and
the comparison scan period Ts_C are short, a stain may
occur on a displayed image due to a reduction of the
comparison scan period Ts_C.
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[0069] The display panel 100 according to an embod-
iment of the present inventive concept may include the
first pixel 211 and the second pixel 212. In this case, a
data period Td may be overlapped with a scan period Ts,
therefore the display panel 100 may ensure that the scan
period Ts is sufficient.
[0070] Referring to FIGS. 2, 3A, and 3B, a synchroni-
zation signal Hsync and an Nth gate signal GI[n] illustrat-
ed in FIG. 3B may be the same as or substantially the
same as the synchronization signal Hsync and the Nth
gate signal GI[n] illustrated in FIG. 3A. Therefore, a du-
plicate description will not be provided.
[0071] A horizontal time 1H illustrated in FIG. 3B may
include an initialization period Ti, a data period Td, and
a scan period Ts. The initialization period Ti, the data
period Td, and the scan period Ts may be overlapped
with each other.
[0072] The Nth gate signal GI[n] may be changed to a
logic low level (e.g., a turn-on voltage level, or a low volt-
age level) at a period time point P1 and may be changed
to a logic high level (e.g., a turn-off voltage level, or a
high voltage level) before the data period Td is started.
[0073] In this case, the second pixel 212 may initialize
a second previous data signal in response to the Nth gate
signal GI[n]. Similarly, the first pixel 211 may initialize a
first previous data signal in response to the Nth gate sig-
nal GI[n].
[0074] For example, the first pixel 211 may initialize
the first previous data signal in response to the N+1th
gate signal GI[n+1] at a second time point P2 described
below. However, the initialization of the first previous data
signal may be abnormal because an initialization time at
the second time point P2 is changed (e.g., shortened).
Therefore, the first pixel 211 may normally initialize the
first previous data signal (e.g., a data signal stored in the
first storage capacitor Cst of the first pixel 211 in a pre-
vious frame) in response to the Nth gate signal GI[n].
This may prevent the first previous data signal (e.g., a
data signal remaining in the first data line D1 in a previous
frame) from being stored in the first pixel 211 at the sec-
ond time point P2.
[0075] In the data period Td, the second switch control
signal CLB and the first switch control signal CLA may
have the logic low level. The second switch control signal
CLB may have the logic low level in a first period T1 of
the data period Td, and the first switch control signal CLA
may have the logic low level in a second period T2 of the
data period Td.
[0076] In this case, the distributor 120 may transfer the
second data signal DATA2 to the second data line D2 in
the first period T1 and may transfer the first data signal
DATA1 to the first data line D1 in the second period T2.
[0077] At the second time point P2, the scan period Ts
may be started, and the scan signal GW[n] may have the
logic low level during the scan period Ts. The second
time point P2 may be included in the first period T1 of
the data period Td, may be a time point shortly after the
first period T1 is started, or may be a time point shortly

before/after the first period T1 is finished. When the sec-
ond time point P2 is included in the first period T1, the
scan period Ts may be ensured sufficiently.
[0078] In the scan period Ts, the second pixel 212 may
store the second data signal DATA2 transferred through
the second data line D2. Similarly, the first pixel 211 may
store the first data signal DATA1 transferred through the
first data line D1. However, the first pixel 211 may store
the first previous data signal (e.g., a data signal remaining
on the first data line D1 in a previous frame) because the
first data signal DATA1 is not transferred to the first data
line D1 according to the first switch control signal CLA.
[0079] Therefore, the display panel 100 according to
an embodiment of the present inventive concept may pre-
vent the first previous data signal from being stored in
the first pixel 211 using the N+1th gate signal GI[n+1].
[0080] As illustrated in FIG. 3B, the N+1th gate signal
GI[n+1] may have the logic low level during the second
time point P2 through a third time point P3. When the
N+1th gate signal GI[n+1] has the logic low level, the
zeroth transistor T0 of the first pixel 211 may be turned
on and the third voltage Vint may be provided to the first
data line D1. Therefore, even though the scan signal
GW[n] has the logic low level, the first pixel 211 may not
store the first previous data signal and may initialize the
first previous data signal using the third voltage Vint pro-
vided through the zeroth transistor T0.
[0081] The N+1th gate signal GI[n+1] may has a phase
which is delayed by a certain time with respect to the Nth
gate signal GI[n]. In the display panel 100 illustrated in
FIG. 1, a scanning operation may be sequentially per-
formed from the first pixel row to an nth pixel row. Simi-
larly, an initialization operation may be sequentially per-
formed from the first pixel row to an nth pixel row. There-
fore, the N+1th gate signal GI[n+1] (e.g., a second gate
signal) may have a phase delayed with respect to the nth
gate signal GI[n] (e.g., a first gate signal) provided to a
previous pixel row. For example, the gate signal of a low
row may have its phase delayed with respect to the gate
signal of a high row.
[0082] After the third time point P3, the first switch con-
trol signal CLA may have the logic low level during a latter
portion of the data period Td. The distributor 120 may
transfer the first data signal DATA1 to the first data line
D1, and the first pixel 211 may store the first data signal
DATA1 in response to the scan signal GW[n] having the
logic low level.
[0083] In an embodiment of the present inventive con-
cept, the third time point P3 may be set (or determined)
based on a writing time of the second data signal DATA2
(e.g., a scan on time of the second pixel 212). The third
time point P3 may be set for data signals provided to the
source bump SOURCE BUMP of the distributor 120 il-
lustrated in FIG. 3B (or data signals sequentially output
through the distributor 120) to have writing times whose
sizes are mutually similar or for a wiring time of the second
data signal DATA2 to be greater than a writing time of
the first data signal DATA1.
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[0084] The display panel 100 may prevent a stain that
occurs on a displayed image, because the data period
Td and the scan period Ts of FIG. 3B are respectively
greater than the comparison data period Td_C and the
comparison scan period Ts_C described with reference
to FIG. 3A.
[0085] As described with reference to FIGS. 2 through
3B, the display panel 100 according to an embodiment
of the present inventive concept may include the zeroth
transistor T0 which provides the third voltage Vint to the
first data line D1 and may initialize the first pixel 211 in
the data period Td (e.g., when the second data signal
DATA2 is distributed to the second data line D1) using
the zeroth transistor T0. Therefore, a writing time for
some pixels (e.g., the second pixel 212) may increase,
but a stain due to a shortness of the writing time will be
reduced (or, eliminated).
[0086] FIG. 4 is a circuit diagram illustrating the display
panel of FIG. 1 according to an embodiment of the
present inventive concept.
[0087] Referring to FIGS. 1, 2, and 4, the display panel
100 may include a first pixel 411, a second pixel 412, and
a distributor 420. The second pixel 412 and the distributor
420 may be the same as or substantially the same as
the second pixel 212 and the distributor 120 described
with reference to FIG. 2. Therefore, a duplicated descrip-
tion will not be provided.
[0088] The first pixel 411 may be the same as the first
pixel 211 except for the fourth transistor T4 illustrated in
FIG. 2. As illustrated in FIG. 4, the first pixel 411 may not
include the fourth transistor T4 described with reference
to FIG. 2.
[0089] In this case, the first pixel 411 may initialize the
first previous data signal in only the first period T1 (or
before the second period T2) of the data period Td in-
stead of the initialization period Ti.
[0090] Because the first pixel 411 do not include the
fourth transistor T4, the first pixel 411 may have a pixel
structure which is simpler than a pixel structure of the
first pixel 211 illustrated in FIG. 2, and thus, a manufac-
turing cost of the display panel 100 may decrease.
[0091] FIG. 5 is a circuit diagram illustrating the display
panel of FIG. 1 according to an embodiment of the
present inventive concept.
[0092] Referring to FIGS. 1 and 5, the display panel
100 illustrated in FIG. 1 may include pixels P11 through
Pnm which are arranged in a matrix form. A row of the
pixels P11 through Pnm may be arranged in a stripe form.
For example, the eleventh pixel P11 may emit light with
a first color (e.g., a red color), the twelfth pixel P12 may
emit light with a second color (e.g., a green color), the
thirteenth pixel P13 may emit light with a third color (e.g.,
a blue color). This sequence may be repeated in a row
to form a row of a pentile structure, for example. In other
words, a pixel which emits light with the first color is ar-
ranged in a first pixel column (e.g., a pixel column con-
nected to the first data line D1), a pixel which emits light
with the second color is arranged in a second pixel col-

umn (e.g., a pixel column connected to the second data
line D2), and a pixel which emits light with the third color
is arranged in a third pixel column (e.g., a pixel column
connected to the third data line D3). Hereinafter, pixels
included in a 3M+1th pixel column (e.g., the eleventh
pixel P11, the twenty-first pixel P21, etc.) are referred to
as a third pixel, pixels included in a 3M+2th pixel column
(e.g., the twelfth pixel P12, a twenty-second pixel P22,
etc.) are referred to as a fourth pixel, and pixels included
in a 3M+3th pixel column (e.g., the thirteenth pixel P13,
the twenty-third pixel P23, etc.) are referred to as a fifth
pixel. M is an integer greater than 0, for example.
[0093] The third pixel 511 and the fifth pixel 513 may
be the same as or substantially the same as the first pixel
211 described with reference to FIG. 2, and the fourth
pixel 512 may be the same as or substantially the same
as the second pixel 212 described with reference to FIG.
2. Therefore, a duplicate description will not be provided.
The third through fifth pixels 511, 512, and 513 are not
limited thereto. For example, the third pixel 511 and the
fifth pixel 513 may have a pixel structure which is the
same as a pixel structure of the first pixel 411 illustrated
in FIG. 4.
[0094] The distributor 520 may further include a third
switch SW3. The third switch SW3 may be electrically
connected between the source bump SOURCE BUMP
and the third data line D3 and may transfer a third data
signal DATA3 to the third data line D3 in response to a
third switch control signal CLC.
[0095] FIG. 6 is a waveform diagram illustrating an in-
ventive technique of signals provided to the display panel
of FIG. 5.
[0096] Referring to FIGS. 3B, 5, and 6, a synchroniza-
tion signal Hsync, an Nth gate signal GI[n], a scan signal
GW[n], and an N+1th gate signal GI[n+1] which are illus-
trated in FIG. 6 may be the same as the synchronization
signal Hsync, the Nth gate signal GI[n], the scan signal
GW[n], and the N+1th gate signal GI[n+1] which are de-
scribed with reference to FIG. 3B, respectively. There-
fore, a duplicate description will not be provided.
[0097] The Nth gate signal GI[n] may be changed to
have a logic low level (e.g., a turn-on voltage level, or a
low voltage level) at a first time point P1 and may be
changed to have a logic high level (e.g., a turn-off voltage
level, or a high voltage level) before the data period Td
is started.
[0098] Here, the third through fifth pixels 511, 512, and
513 may initialize previous data signals in response to
the Nth gate signal GI[n].
[0099] In the data period Td, a second switch control
signal CLB, a first switch control signal CLA, and the third
switch control signal CLC may have the logic low level.
The second switch control signal CLB may have the logic
low level in a third period T3 (e.g., a front or beginning
period) of the data period Td, the first switch control signal
CLA may have the logic low level in a fourth period T4
(or, a middle period) of the data period Td, and the third
switch control signal CLC may have the logic low level
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in a fifth period T3 (e.g., a rear or end period) of the data
period Td.
[0100] In this case, the distributor 520 may transfer the
second data signal DATA2 to the second data line D2 in
the third period T3, may transfer the first data signal
DATA1 to the first data line D1 in the fourth period T4,
and may transfer the third data signal DATA3 to the third
data line D3 in the fifth period T5.
[0101] In the scan period Ts, the fourth pixel 512 may
store the second data signal DATA2 transferred through
the second data line D2. Similarly, the third pixel 511 may
store a signal of the first data line D1, and the fifth pixel
513 may store a signal of the third data line D3.
[0102] As illustrated in FIG. 6, the N+1th gate signal
GI[n+1] may have the logic low level from the second
time point P2 to the third time point P3, the zeroth tran-
sistor T0 of the third pixel 511 may be turned on, and the
third voltage Vint may be provided to the first data line
D1. Similarly, the zeroth transistor T0 of the fifth pixel 513
may be turned on, and the third voltage Vint may be pro-
vided to the third data line D3. Therefore, even though
the scan signal GW[n] has the logic low level, the third
pixel 511 and the fifth pixel 513 may not store the first
previous data signal and may initialize the previous data
signals using the third voltage Vint provided through the
zeroth transistor T0.
[0103] After the third time point P3, the first switch con-
trol signal CLA may have the logic low level during the
fourth period T4 of the data period Td, the distributor 520
may transfer the first data signal DATA1 to the first data
line D1, and the third pixel 511 may store the first data
signal DATA1 in response to the scan signal GW[n] hav-
ing the logic low level.
[0104] Similarly, the third switch control signal CLC
may have the logic low level during the fifth period T5 of
the data period Td, the distributor 520 may transfer the
third data signal DATA3 to the third data line D3, and the
fifth pixel 513 may store the third data signal DATA3 in
response to the scan signal GW[n] having the logic low
level.
[0105] As described with reference to FIGS. 5 and 6,
the display panel 100 according to an embodiment of the
present inventive concept may include the zeroth tran-
sistor T0 which provides the third voltage Vint to the first
data line D1 and the third data line D3 and may initialize
the third pixel 511 and the fifth pixel 513 using the zeroth
transistor T0 in the data period Td (e.g., when the second
data signal DATA2 is distributed to the second data line
D2). Therefore, a writing time for some pixels (e.g., the
fourth pixel 514) may increase, but a stain due to a short-
ening of the writing time will not be present.
[0106] FIG. 7 is a block diagram illustrating a display
device according to an embodiment of the present inven-
tive concept.
[0107] Referring to FIG. 7, a display device 700 may
include a display panel 710, a timing controller 720, a
scan driver 730, a data driver 740, and a power supply
750. The display device 700 may display an image based

on input data (e.g., first data DATA_I1). For example, the
display device 700 may be an organic light emitting dis-
play device.
[0108] The display panel 710 may be the same as or
substantially the same as the display panel 100 de-
scribed with reference to FIG. 1. Therefore, a duplicate
description will not be provided.
[0109] As described with reference to FIGS. 1, 2, and
5, the display panel 710 may include pixels P11 through
Pnm which are arranged in a pentile form or in a stripe
form.
[0110] The timing controller 720 may convert the input
data to be used by the data driver 740 and may control
the scan driver 730 and the data driver 740. For example,
the timing controller 720 may generate a gate driving
control signal and may provide the gate driving control
signal to the scan driver 720. For example, the timing
controller 720 may generate a data driving control signal
and may provide converted data (e.g., second data
DATA_I2) and the data driving control signal to the data
driver 740. In addition, the timing controller 720 may gen-
erate and provide the first and second switch control sig-
nals CLA and CLB to the display panel 710.
[0111] The scan driver 730 may generate a scan signal
and a control signal (e.g., a gate signal) based on the
gate driving control signal. The gate driving control signal
may include a start signal (e.g., a start pulse) and clock
signals, and the scan driver 730 may include gate driving
units (e.g., shift registers) sequentially generating the
scan signal and/or the control signal based on the start
signal and the clock signals.
[0112] In addition, the scan driver 730 may generate
a light emission control signal based on a diming control
signal DL (or a light emission driving control signal) and
may provide the light emission control signal to the dis-
play panel 710 through light emission control lines E1
through En. Each of the pixels P11 through Pnm may
emit no light in response to the light emission control
signal having a logic high level and may emit light in re-
sponse to the light emission control signal having a logic
low level.
[0113] The data driver 130 may generate data signals
corresponding to the converted data (e.g., the second
data DATA_I2) using reference gamma voltages and
may provide the data signals to the display panel 710
through output lines O1 through Ok. The display panel
710 (or, the display device 700) includes distributor (e.g.,
a demultiplexer), and the data driver 740 may sequen-
tially output some data signals (e.g., first through third
data signals) to a certain output line (e.g., a first output
line O1).
[0114] The power supply 750 may generate a driving
voltage to drive the display device 700. The driving volt-
age may include a first power voltage ELVDD and a sec-
ond power voltage ELVSS.
[0115] The data driver 130 may provide the display
panel 110 with the data signals in response to the data
driving control signal.

15 16 



EP 3 261 085 A1

10

5

10

15

20

25

30

35

40

45

50

55

[0116] FIG. 8 is a flow diagram illustrating a method of
driving a display panel according to an embodiment of
the present inventive concept.
[0117] Referring to FIGS. 1, 2, 3B, 7, and 8, the method
of FIG. 8 may be performed by the display device 700 of
FIG. 7 and may drive the display panel 100 of FIG. 1.
[0118] The method of FIG. 8 may initialize the second
previous data signal of the second pixel 212 (S810). The
method of FIG. 8 may provide the second pixel 212 with
a second control signal (e.g., the Nth gate signal GI[n])
having the logic low level (e.g., a turn-on voltage level)
in the initialization period Ti. Here, the fourth transistor
T4 of the second pixel 212 may be turned on in response
to the second control signal (e.g., the Nth gate signal
GI[n]), and the second previous data signal stored in the
storage capacitor Cst of the second pixel 212 may be
initialized (or, removed) by the third voltage Vint.
[0119] In an embodiment of the present inventive con-
cept, the method of FIG. 8 may initialize the first previous
data signal of the first pixel 211 in the initialization period
Ti. The first pixel 211 illustrated in FIG. 2 may also include
the fourth transistor T4. The fourth transistor T4 of the
first pixel 211 may be turned on in response to the second
control signal (e.g., the Nth gate signal GI[n]) having the
logic low level (e.g., a turn-on voltage level), and the first
previous data signal stored in the storage capacitor Cst
of the first pixel 211 may be initialized (or, removed) by
the third voltage Vint.
[0120] The method of FIG. 8 may provide the second
data signal DATA2 to the second pixel 212 using the
distributor 120 (S820). The method of FIG. 8 may provide
the distributor 120 with the second switch control signal
CLB having the logic low level in the first period T1 of the
data period Td. Here, the second switch SW2 may be
turned on in response to the second switch control signal
and may transfer the second data signal DATA2 to the
second data line D2.
[0121] The method of FIG. 8 may store the second
data signal DATA2 in the second pixel 212. The method
of FIG. 8 may provide the second pixel 212 with the scan
signal GW[n] having the logic low level in the scan period
Ts. Here, the second transistor T2 (and the third transistor
T3) of the second pixel 212 may be turned on in response
to the scan signal GW[n], and the second data signal
DATA2 of the second data line D2 may be stored in the
storage capacitor Cst of the second pixel 212.
[0122] In an embodiment of the present inventive con-
cept, the method of FIG. 8 may provide the first pixel 211
and the second pixel 212 with the scan signal GW[n]
having the logic low level while the second data signal
DATA2 is provided to the second pixel 212. As described
above with reference to FIG. 3B, the scan signal GW[n]
may be changed to have the logic low level at the second
time point P2.
[0123] Because the scan signal GW[n] having the logic
low level is also provided to the first pixel 211, a signal
of the second data line D2 (e.g., the first previous data
signal) may be stored in the storage capacitor Cst of the

first pixel 211.
[0124] However, the method of FIG. 8 may initialize
the first previous data signal of the first pixel 211 when
the second data signal DATA2 is stored in the second
pixel 212 (S830). For example, the method of FIG. 8 may
provide the first pixel 211 with a second control signal
(e.g., the N+1th gate signal GI[n+1]) having the logic low
level at a start point of the scan period Ts. Here, the
zeroth transistor T0 of the first pixel 211 may be turned
on in response to the second control signal (e.g., the
N+1th gate signal GI[n+1]), and the third voltage Vint may
be provided to the first data line D1. Because the second
transistor T2 (and the third transistor T3) of the first pixel
211 may be turned on in response to the scan signal
GW[n], the third voltage Vint provided to the first data line
D1 may be stored in the storage capacitor Cst of the first
pixel 211. In other words, the method of FIG. 8 may ini-
tialize the first previous data signal, which was left in the
first data line D1 and stored in the first pixel 211, by pro-
viding the first pixel 211 with the second control signal
(e.g., the N+1th gate signal GI[n+1]) having the logic low
level at the start point of the scan period Ts.
[0125] The method of FIG. 8 may provide the first data
signal DATA1 to the first pixel 211 using the distributor
120 (S840). The method of FIG. 8 may change the sec-
ond control signal (e.g., the N+1th gate signal GI[n+1])
to have the logic high level when the first period T1 of
the data period Td is finished and may provide the dis-
tributor 120 with the first switch control signal CLA having
the logic low level in the second period T2 of the data
period Td. In this case, the first switch SW1 may be turned
on in response to the first switch control signal CLA and
may transfer the first data signal DATA1 to the first data
line D1.
[0126] Because the scan signal GW[n] has the logic
low level, the second pixel 212 may store the second
data signal DATA2. The second data signal DATA2 of
the second data line D2 may be stored in the storage
capacitor Cst of the second pixel 212 because the second
transistor T2 (and the third transistor T3) of the second
pixel 212 are kept in a turn-on state by the scan signal
GW[n].
[0127] As described above, the method of driving the
display panel according to an embodiment of the present
inventive concept may initialize the first pixel 211 using
the zeroth transistor T0 in the data period Td (e.g., while
the second data signal is distributed to the second data
line D2 and while the second data signal DATA2 is stored
in the second pixel 212). Therefore, a writing time for
some pixels (e.g., the second pixel 212) may increase,
but a stain due to a short writing time will be removed
(or, eliminated).
[0128] Exemplary embodiments of the present inven-
tive concept may be applied to any display device (e.g.,
an organic light emitting display device, a liquid crystal
display device, etc). For example, embodiments of the
present inventive concept may be applied to a television,
a computer monitor, a laptop, a digital camera, a cellular
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phone, a smart phone, a personal digital assistant (PDA),
a portable multimedia player (PMP), an MP3 player, a
navigation system, a video phone, etc.
[0129] While the present inventive concept has been
particularly shown and described with reference to em-
bodiments thereof, it will be apparent to those of ordinary
skill in the art that various changes in form and detail may
be made thereto without departing from the scope of the
present inventive concept as defined by the following
claims.

Claims

1. A display panel, comprising:

a distributor configured to transfer a second data
signal to a second data line in a first period of a
data period and to transfer a first data signal to
a first data line in a second period of the data
period, wherein the second period is different
from the first period;
a first pixel electrically connected to the first data
line, configured to initialize a first previous data
signal in the data period in response to a first
control signal, and configured to store the first
data signal in the second period in response a
scan signal; and
a second pixel electrically connected to the sec-
ond data line and configured to store the second
data signal in the first period in response to the
scan signal.

2. A display panel according to claim 1, wherein the
first control signal is an N+1th gate signal, where N
is a positive integer,
wherein the first pixel and the second pixel are in-
cluded in a Nth pixel row, and
wherein the first control signal corresponds to an
N+1th pixel row adjacent to the Nth pixel row.

3. A display panel according to claim 1 or 2, wherein
the first pixel includes:

a transistor electrically connected between the
first data line and a first voltage and configured
to be turned on in response to the first control
signal.

4. A display panel according to claim 3, wherein the
first pixel further includes:

a first light emitting element;
a first storage capacitor;
a second transistor configured to transfer a sig-
nal of the first data line to the first storage ca-
pacitor in response to the scan signal; and
a first transistor configured to control an amount

of a first current provided to the first light emitting
element with a voltage in the first storage capac-
itor.

5. A display panel according to claim 4, wherein the
second pixel includes:

a second light emitting element;
a second storage capacitor;
a fourth transistor electrically connected be-
tween a terminal of the second storage capacitor
and the first voltage and configured to be turned
on in response to a second control signal;
a fifth transistor configured to transfer the sec-
ond data signal to the second storage capacitor
in response to the scan signal; and
a sixth transistor configured to control an amount
of a second current provided to the second light
emitting element with a voltage in the second
storage capacitor.

6. A display panel according to claim 5, wherein the
fourth transistor is configured to be turned on in a
initialization period in response to the second control
signal, and
wherein the initialization period is different from the
data period.

7. A display panel of claim 5, wherein the distributor
includes:

a source bump configured to receive the first
data signal and the second data signal from an
external component;
a first switch electrically connected between the
source bump and the first data line and config-
ured to be turned on in the second period in re-
sponse to a first switch control signal; and
a second switch electrically connected between
the source bump and the second data line and
configured to be turned on in the first period in
response to a second switch control signal.

8. A display panel according to claim 5, configured such
that:

the second control signal is provided to the sec-
ond pixel at a first time point which is earlier than
the data period,
the scan signal is provided to the first pixel and
the second pixel at a second time point which is
later than a start point of the first period,
the first control signal is provided to the first pixel
from the second time point to a third time point,
and
the third time point is earlier than the second
period.
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9. A display panel according to claim 8, wherein the
data period includes the second time point.

10. A display panel according to one of claims 5 to 9,
wherein the first pixel further includes:

a seventh transistor electrically connected be-
tween a terminal of the first storage capacitor
and the first voltage and configured to be turned
on in response to the second control signal.

11. A display panel according to claim 1, further com-
prising:

a third pixel electrically connected to a third data
line, configured to initialize a third previous data
signal in the data period in response to the first
control signal, and configured to store a third
data signal in a third period of the data period in
response to the scan signal,
wherein the third period is different from the first
period and the second period, and
wherein the distributor transfers the third data
signal to the third line in the third period.

12. A display panel according to claim 11, wherein the
first pixel, the second pixel, and the third pixel are
included in an Nth pixel row, and
wherein the first control signal corresponds to an
N+1th pixel row adjacent to the Nth pixel row.

13. A display device, comprising:

a display panel;
a scan driver configured to provide a first control
signal, a second control signal and a scan signal
to the display panel; and
a data driver configured to sequentially provide
a first data signal and a second data signal to
the display panel,
wherein the display panel includes:

a distributor configured to transfer a second
data signal to a second data line in a first
period of a data period and to transfer a first
data signal to a first data line in a second
period of the data period, wherein the sec-
ond period is separate from the first period;
a first pixel electrically connected to the first
data line, configured to initialize a first pre-
vious data signal in the data period in re-
sponse to the first control signal, and con-
figured to store the first data signal in the
second period in response the scan signal;
and
a second pixel electrically connected to the
second data line, configured to initialize a
second previous data signal in response to

the second control signal, and configured
to store the second data signal in the first
period in response to the scan signal.

14. A method of driving a display panel that includes a
first pixel, a second pixel, and a distributor for se-
quentially providing first and second data signals to
the first and second pixels, the method comprising:

initializing the second pixel in response to a sec-
ond control signal;
providing a second data signal to the second
pixel using the distributor;
initializing the first pixel in response to a first con-
trol signal and the scan signal in response to the
second data signal being provided to the second
pixel; and
providing the first data signal to the first pixel
using the distributor.

15. A display panel, comprising:

a first pixel electrically connected to a first data
line and including a transistor having a first elec-
trode connected to the first data line, a second
electrode connected to a voltage and a gate
electrode connected to an N+1 gate signal line,
wherein N is a positive integer; and
a second pixel electrically connected to a sec-
ond data line and configured to store a second
data signal provided via the second data line in
a first period of a data period in response to a
scan signal,
wherein the first pixel is configured to be initial-
ized in the data period in response to a control
signal provided to the gate electrode of the tran-
sistor via the N+1 gate signal line, and store a
first data signal provided via the first data line in
a second period of the data period in response
to the scan signal.
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