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410

Provide an electroluminescent display panel comprising a
plurality of pixels, a plurality of scan lines, a plurality of first
data lines, and a plurality of second data lines, wherein each of
the scan limes is electrically connected to a first row of
sub-pixels and a second row of sub-pixels of two adjacent rows
of sub-pixels, each of the first data lines is electrically
connected to the first rows of sub-pixels of a corresponding
column of sub-pixels, each of the second data lines is
electrically connected to the second rows of sub-pixels of a
corresponding column of sub-pixels

\L o 420

Apply a pre-charge signal to the plurality
of sub-pixels during a reset period

\L 430

Apply a plurality of scanning signals to the
plurality of scan lines for sequentially turning
on (wo adjacenl rows ol sub-pixels

¢

Apply a plurality of data signals for charging a
first row of sub-pixels of turned-on two
adjacent rows of sub-pixels via the first data
lines, and charging a second row of sub-pixels
of the turned-on two adjacent rows of
sub-pixels via the second data lines

FIG. 13
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ELECTROLUMINESCENT DISPLAY PANEL
AND DRIVING METHOD THEREOF

BACKGROUND
[0001] 1. Technical Field
[0002] Thepresent disclosure relates to an electrolumines-

cent display panel, and more particularly, to an electrolumi-
nescent display panel capable of improving image unifor-

mity.
[0003] 2. Description of the Prior Art
[0004] An electroluminescent display panel is a display

panel configured to control brightness of light emitting ele-
ments of sub-pixels for displaying images. When component
characteristics of the sub-pixels of the electroluminescent
display panel are not uniform, a mura effect may easily occur,
so as to affect quality of the displayed images.

[0005] Please refer to FIG. 1. FIG. 1 is a diagram showing
apixel of an electroluminescent display panel of the prior art.
In order to prevent the mura effect generated due to nonuni-
formity of the component characteristics of the sub-pixels of
the electroluminescent display panel, the pixel of the elec-
troluminescent display panel of the prior art is arranged as
shown in FIG. 1, in order to eliminate influence from different
threshold voltage drops of transistors.

[0006] However, according to the above arrangement, if
time for charging the pixel by data signals is not long enough,
a current I flowing through a light emitting element 100 can
notreach a predetermined value, such that the pixel is not able
to display correct images.

SUMMARY OF THE INVENTION

[0007] The present disclosure provides an electrolumines-
cent display panel, which comprises a plurality of pixels
respectively comprising a plurality of sub-pixels; a plurality
of scan lines, each of the scan limes being electrically con-
nected to a first row of sub-pixels and a second row of sub-
pixels of two adjacent rows of sub-pixels; a plurality of first
data lines, each of the first data lines being electrically con-
nected to the first rows of sub-pixels of a corresponding
column of sub-pixels; a plurality of second data lines, each of
the second data lines being electrically connected to the sec-
ond rows of sub-pixels of a corresponding column of sub-
pixels; ascandriving unit coupled to the plurality of scan lines
for outputting a plurality of scanning signals; and a data
driving unit coupled to the first data lines and the second data
lines for outputting a plurality of data signals. Wherein the
scanning signals sequentially turn on two adjacent rows of
sub-pixels via the scan lines, the data signals on the first data
lines charge the first rows of sub-pixels of the corresponding
columns of sub-pixels, and the data signals on the second data
lines charge the second rows of sub-pixels of the correspond-
ing columns of sub-pixels.

[0008] The present disclosure further provides a driving
method of an electroluminescent display panel, the electrolu-
minescent display panel comprises a plurality of pixels, a
plurality of scan lines, a plurality of first data lines, and a
plurality of second data lines, each of the scan limes being
electrically connected to a first row of sub-pixels and a second
row of sub-pixels of two adjacent rows of sub-pixels, each of
the first data lines being electrically connected to the first
rows of sub-pixels of a corresponding column of sub-pixels,
each of the second data lines being electrically connected to
the second rows of sub-pixels of a corresponding column of

Apr. 24,2014

sub-pixels; the driving method comprises applying a plurality
of scanning signals to the plurality of scan lines for sequen-
tially turning on two adjacent rows of sub-pixels during a
scanning period, the plurality of scanning signals being not
overlapped with each other; and applying a plurality of data
signals for charging a first row of sub-pixels of turned-on two
adjacent rows of sub-pixels via the first data lines, and charg-
ing a second row of sub-pixels of the turned-on two adjacent
rows of sub-pixels via the second data lines.

[0009] These and other objectives of the present disclosure
will no doubt become obvious to those of ordinary skill in the
art after reading the following detailed description of the
preferred embodiment that is illustrated in the various figures
and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1is a diagram showing a pixel of an electrolu-
minescent display panel of the prior art.

[0011] FIG. 2 is a diagram showing a first embodiment of
an electroluminescent display panel of the present disclosure.
[0012] FIG. 3 is a diagram showing a second embodiment
of an electroluminescent display panel of the present disclo-
sure.

[0013] FIG. 4is a diagram showing a first embodiment ofa
multiplexer in FIG. 3.

[0014] FIG. 5 is a diagram showing on and off states of
switches of the multiplexer in FIG. 4.

[0015] FIG. 6 is a diagram showing a second embodiment
of the multiplexer in FIG. 3.

[0016] FIG. 7 is a diagram showing a third embodiment of
the multiplexer in FIG. 3.

[0017] FIG. 8 is a diagram showing on and off states of
switches of the multiplexer in FIG. 7.

[0018] FIG.9isadiagram showing a fourth embodiment of
the multiplexer in FIG. 3.

[0019] FIG. 10 is a diagram showing on and off states of
switches of the multiplexer in FIG. 9.

[0020] FIG. 11 is a diagram showing a fifth embodiment of
the multiplexer in FIG. 3.

[0021] FIG. 12 is a diagram showing on and off states of
switches of the multiplexer in FIG. 11.

[0022] FIG. 13 is a flowchart showing a driving method of
the electroluminescent display panel of the present disclo-
sure.

[0023] FIG. 14 is a diagram showing another embodiment
of on and off states of switches of the multiplexer in FIG. 4.

DETAILED DESCRIPTION

[0024] Please refer to FIG. 2. FIG. 2 is a diagram showing
a first embodiment of an electroluminescent display panel of
the present disclosure. As shown in FIG. 2, the electrolumi-
nescent display panel 200 of the present disclosure comprises
aplurality of pixels P, a plurality of scan lines S, a plurality of
first data lines D1, a plurality of second data lines D2, a scan
driving unit 210, and a data driving unit 220. FEach of the
pixels P comprises a plurality of sub-pixels, such as red sub-
pixels R, green sub-pixels G and blue sub-pixels B. Pixel
rendering of each of the sub-pixels R, G, B can be like the
pixel rendering (such as arrangement of transistors and
capacitors) shown in FIG. 1, or other pixel rendering for
eliminating influence from different threshold voltage drops
of transistors. Each of the scan limes S is electrically con-
nected to a first row R1 of sub-pixels and a second row R2 of
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sub-pixels of two adjacent rows of sub-pixels. Each of the first
data lines D1 is electrically connected to the first rows R1 of
sub-pixels of a corresponding column of sub-pixels. Each of
the second data lines D2 is electrically connected to the sec-
ond rows R2 of sub-pixels of a corresponding column of
sub-pixels. The scan driving unit 210 is coupled to the plu-
rality of scan lines S for outputting a plurality of scanning
signals. The data driving unit is coupled to the first data lines
D1 and the second data lines D2 for outputting a plurality of
data signals.

[0025] According to the above arrangement, a number of
the scan lines S is half of a number of the rows of sub-pixels,
and a total number of the first and second data lines D1, D2 is
twice the number of the columns of the sub-pixels. When the
scan driving unit 210 outputs the scanning signals (the scan-
ning signals are not overlapped with each other) to the scan
lines S for sequentially turning on two adjacent rows of sub-
pixels, the data signals outputted by the data driving unit 220
are capable of charging the first row R1 of sub-pixels of the
turned-on two adjacent rows of sub-pixels via the first data
lines D1, and charging the second row R2 of sub-pixels of the
turned-on two adjacent rows of sub-pixels via the second data
lines D2 simultaneously. Since the data driving unit 220 can
charge two rows of sub-pixels at a same time, a scanning
period of each of the scan lines (time for turning two adjacent
rows of sub-pixels) can be twice compared to time for charg-
ing one row of sub-pixels once. Therefore, the sub-pixels
have enough time for charging, so as to display correct
images.

[0026] Please refer to FIG. 3. FIG. 3 is a diagram showing
asecond embodiment of an electroluminescent display panel
of the present disclosure. As shown in FIG. 3, the electrolu-
minescent display panel 300 of the second embodiment of the
present disclosure further comprise a multiplexer 230 config-
ured to control conduction state between the data driving unit
220 and the first and second data lines D1, D2.

[0027] Please refer to FIG. 4 and FIG. 5 together, and refer
to FIG. 3 as well. FIG. 4 is a diagram showing a first embodi-
ment of a multiplexer in FIG. 3. FIG. 5 is a diagram showing
driving waveform for controlling the on and off states of
switches of the multiplexer in FIG. 4. As shown in figures, the
multiplexer 230 comprises a plurality of first switches SW1
and a plurality of second switches SW2. The plurality of first
switches are respectively coupled between pins of the data
driving unit 220 and the corresponding first datalines D1. The
plurality of second switches SW2 are respectively coupled
between pins of the data driving unit 220 and the correspond-
ing second data lines D2. The multiplexer 230 conducts the
first switches SW1 (turns on the first switches SW1) during a
firstenable period t1 of'a scanning period T of each of the scan
lines, conducts the second switches SW2 (turns on the second
switches SW2) during a second enable period t2 of the scan-
ning period T, and disconnects the data driving unit 220 from
the data lines D1, D2 (turns off the first and second switches
SW1, SW2) during a disable period tc of the scanning period
T. The first enable period t1, the second enable period t2 and
the disable period tc are different from each other, and the
disable period is subsequent to the first enable period t1 and
the second enable period t2. Each of the first enable period t1
and the second enable period (2 is not shorter than a charging
time of each of the sub-pixels. The charging time is usually
known as 17 us. In addition, the disable period tc is preferred
to be a half of the scanning period T. On the other hand, in
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other embodiments of the present disclosure, the scanning
period T may not comprise the disable period tc.

[0028] According to the above arrangement, when the first
switches SW1 are turned off after the first enable period t1,
since parasitic capacitance of the first data lines D1 is several
times of capacitance of the capacitor of the sub-pixel, the first
data lines D1 can keep charging the capacitors of the sub-
pixels even though the first switches SW1 are turned off.
Similarly, when the second switches SW2 are turned off after
the second enable period t2, since parasitic capacitance of the
second data lines D2 is several times of capacitance of the
capacitor of the sub-pixel, the second data lines D2 can keep
charging the capacitors of the sub-pixels even though the
second switches SW2 are turned off. Therefore, turned-on
sub-pixels have enough time for charging, in order to achieve
correct image brightness.

[0029] Please refer to FIG. 6, and refer to FIG. 3 and FIG.
5 as well. FIG. 6 is a diagram showing a second embodiment
of the multiplexer in FIG. 3. On and off states of switches of
the multiplexer in FIG. 6 are also shown in FIG. 5. As shown
in figures, the first switches SW1 and second switches SW2 of
the multiplexer 230 are respectively and interlacedly coupled
between pins of the data driving unit 220 and the first or
second data lines D1, D2. Similarly, the multiplexer 230
conducts the first switches SW1 (turns on the first switches
SW1) during the first enable period t1 of the scanning period
T of each of the scan lines, conducts the second switches SW2
(turns on the second switches SW2) during the second enable
period 12 of the scanning period T, and disconnects the data
driving unit 220 from the data lines D1, D2 (turns off the first
and second switches SW1, SW2) during the disable period tc
of the scanning period T.

[0030] According to the above arrangement, the multi-
plexer in FIG. 6 not only can achieve aresult similar to that of
the multiplexer in FIG. 4, but also can interlacedly turn on the
first rows of sub-pixels and the second rows of the sub-pixels,
in order to solve flicker problems.

[0031] Please refer to FIG. 7 and FIG. 8 together, and refer
to FI1G. 3 as well. FIG. 7 is a diagram showing a third embodi-
ment of the multiplexer in FIG. 3. FIG. 8 is a diagram showing
on and off states of switches of the multiplexer in FIG. 7.
Arrangement of sub-pixels R, G, B is shown in FIG. 7. The
electroluminescent display panel comprises a plurality of
sub-pixels, such as green sub-pixels G, red sub-pixels R, and
blue sub-pixels B. Wherein one of any three adjacent columns
of sub-pixels is a column of green sub-pixels, and the columns
of green sub-pixels are not next to each other. As shown in
FIG. 7, the first column of sub-pixels is a column of red
sub-pixels R, the second column of sub-pixels is a column of
green sub-pixels G, and the third column of sub-pixels is a
column of blue sub-pixels B. The multiplexer 230 comprises
a plurality of first switches SW1, a plurality of second
switches SW2, and a plurality of third switches SW3. Each of
the first switches SW1 is coupled to one of a first data line D1
and a second data line D2 corresponding to the column of
green sub-pixels G. The second switches SW2 are respec-
tively coupled to a second data line D2 corresponding to the
column of red sub-pixels R and a first data line D1 corre-
sponding to the column of blue sub-pixels B. The third
switches SW3 are respectively coupled to a first data line D1
corresponding to the column of red sub-pixels R and a second
data line D2 corresponding to the column of blue sub-pixels
B. The multiplexer 230 conducts the first switches SW1 (turns
on the first switches SW1) during a first enable period t1 ofa
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scanning period T of each of the scan lines, conducts the
second switches SW2 (turns on the second switches SW2)
during a second enable period 12 of the scanning period T, and
conducts the third switches SW3 (turns on the third switches
SW3) during a third enable period t3 of the scanning period T.

[0032] According to the above arrangement in FIG. 7 and
FIG. 8, the green sub-pixels G are charged longer than the red
and blue sub-pixels R, B. Since human eyes are more sensi-
tive to the green color, the embodiment of F1G. 7 can further
reduce the mura effect. In addition, in the embodiment of F1G.
7, positions of the red sub-pixels R and the blue sub-pixels B
can be interchanged, that is, the second switches SW2 are
respectively coupled to first data line D1 corresponding to the
column of red sub-pixels R and the second data line D2
corresponding to the column of blue sub-pixels B, and the
third switches SW3 are respectively coupled to the second
data line D2 corresponding to the column of red sub-pixels R
and the first data line D1 corresponding to the column of blue
sub-pixels B.

[0033] Pleaserefer to FIG. 9 and FIG. 10 together, and refer
to FIG. 3 as well. FIG. 9 is a diagram showing a fourth
embodiment of the multiplexer in FIG. 3. The present disclo-
sure is not limited to the above sub-pixel arrangement. The
present disclosure can achieve a same result by using different
sub-pixel arrangements with the multiplexer. FIG. 10 is a
diagram showing on and off states of switches of the multi-
plexer in FI1G. 9. Arrangement of sub-pixels R, G, B is shown
in FIG. 9. The electroluminescent display panel comprises a
plurality of sub-pixels, such as green sub-pixels G, red sub-
pixels R, and blue sub-pixels B. Wherein one of any two
adjacent columns of sub-pixels is a column of green sub-
pixels, and the columns of green sub-pixels are not next to
each other. The other column of sub-pixels adjacent to the
column of green sub-pixels comprises red sub-pixels R and
blue sub-pixels B arranged interlacedly. As shown in FIG. 9,
the first column of sub-pixels comprises red sub-pixels R and
blue sub-pixels B arranged interlacedly, the second column of
sub-pixels is a column of green sub-pixels G, and sub-pixel
arrangement of the third column of sub-pixels is opposite to
sub-pixel arrangement of the first column of sub-pixels. The
multiplexer 230 comprises a plurality of first switch sets, and
a plurality of second switch sets. The first switch sets com-
prise a first set of first switches SW1A and a second set of first
switches SW1B. The second switch sets comprise a first set of
second switches SW2A and a second set of second switches
SW2B. The first set of first switches SW1A are respectively
coupled to first data lines D1 of corresponding columns of
green sub-pixels G, and the second set of first switches SW1B
are coupled to second data lines D2 of corresponding col-
umns of green sub-pixels G. The first set of second switches
SW2A are respectively coupled to second data lines D2 of
corresponding columns of sub-pixels adjacent to the first data
lines D1 of the columns of green sub-pixels G (columns of
sub-pixels at left sides of the columns of green sub-pixels G),
and the second set of second switches are respectively
coupled to first data lines of corresponding columns of sub-
pixels adjacent to the second data lines of the columns of
green sub-pixels (columns of sub-pixels at right sides of the
columns of green sub-pixels ). The multiplexer 230 con-
ducts (turns on) the first set of first switches SW1A and
second set of first switches SW1B during a first enable period
t1 of a scanning period T of each of the scan lines, and
conducts (turns on) the first set of second switches SW2A and
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second set of second switches SW2B during a second enable
period t2 of the scanning period T.

[0034] According to the above arrangement in FIG. 9 and
FIG. 10, the columns of green sub-pixels G are coupled to
corresponding first switches SW1A, SWI1B, such that the
green sub-pixels G are charged longer than the red and blue
sub-pixels R, B. Since human eyes are more sensitive to the
green color than to the red and blue colors, according to
sub-pixel arrangement with the multiplexer of the present
disclosure, the embodiment of FIG. 9 not only can reduce the
mura effect, but also can increase sensitivity to the display
panel for human eyes.

[0035] Please refer to FIG. 11 and FIG. 12 together, and
refer to FIG. 3 as well. FIG. 11 is a diagram showing a fifth
embodiment of the multiplexerin FIG. 3. FIG. 12 is adiagram
showing on and off states of switches of the multiplexer in
FIG. 11. Arrangement of sub-pixels R, G, B is shown in FIG.
11. One of any three adjacent columns of sub-pixels is a
column of green sub-pixels, and the columns of green sub-
pixels are not next to each other. Another column of sub-
pixels comprises red sub-pixels R and blue sub-pixels B
arranged interlacedly, and has sub-pixel arrangement oppo-
site to sub-pixel arrangement of a rest column of sub-pixels.
As shown in FIG. 11, the first column of sub-pixels is a
column of green sub-pixels G, the second column of sub-
pixels comprises red sub-pixels R and blue sub-pixels B
arranged interlacedly, and sub-pixel arrangement of the third
column of sub-pixels is opposite to sub-pixel arrangement of
the second column of sub-pixels. The multiplexer 230 com-
prises a plurality of first switch sets, a plurality of second
switch sets, and plurality of third switch sets. The first switch
sets comprise a first set of first switches SW1A and a second
set of first switches SW1B. The second switch sets comprise
a first set of second switches SW2A and a second set of
second switches SW2B. The third switch sets comprise a first
set of third switches SW3A and a second set of third switches
SW3B. The first set of first switches Sw1A are respectively
coupled to first data lines D1 of corresponding columns of
green sub-pixels G, and the second set of first switches SW1B
are respectively coupled to second data lines D2 of corre-
sponding columns of green sub-pixels G. The first set of
second switches SW2A are respectively coupled to first data
lines D1 of corresponding columns of sub-pixels adjacent to
the first data lines D1 of the columns of green sub-pixels G
(columns of sub-pixels at left sides of the columns of green
sub-pixels G), and the first set of third switches SW3A are
respectively coupled to second data lines D2 of correspond-
ing columns of sub-pixels adjacent to the first data lines of the
columns of green sub-pixels G. The second set of second
switches SW2B are respectively coupled to first data lines D1
of corresponding columns of sub-pixels adjacent to the sec-
ond data lines D2 of the columns of green sub-pixels G
(columns of sub-pixels at right sides of the columns of green
sub-pixels (), and the second set of third switches SW3B are
respectively coupled to second data lines D2 of correspond-
ing columns of sub-pixels adjacent to the second data lines D2
of the columns of green sub-pixels G. The multiplexer 230
conducts (turns on) the first set of first switches SW1A and
second set of first switches SW1B during a first enable period
t1 of a scanning period T of each of the scan lines, conducts
(turns on) the first set of second switches SW2A and second
set of second switches SW2B during a second enable period
t2 of the scanning period T, and conducts (turns on) the first
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set of third switches SW3A and second set of third switches
SW3B during a third enable period t3 of the scanning period
T.

[0036] Similarly, according to the above arrangement in
FIG. 11 and FIG. 12, the green sub-pixels G are charged
longer than the red and blue sub-pixels R, B. Since human
eyes are more sensitive to the green color than to the red and
blue colors, according to sub-pixel arrangement with the mul-
tiplexer of the present disclosure, the embodiment of FIG. 11
can also further reduce the mura effect.

[0037] Please refer to FIG. 13. FIG. 13 is a flowchart 400
showing a driving method of the electroluminescent display
panel of the present disclosure. The flowchart of driving
method of the electroluminescent display panel of the present
disclosure comprises the following steps:

[0038] Step 410: Provide an electroluminescent display
panel comprising a plurality of pixels, a plurality of scan
lines, a plurality of first data lines, and a plurality of second
data lines, wherein each of the pixels comprises a plurality of
sub-pixels, each of the scan limes is electrically connected to
a first row of sub-pixels and a second row of sub-pixels of two
adjacent rows of sub-pixels, each of the first data lines is
electrically connected to the first rows of sub-pixels of a
corresponding column of sub-pixels, each of the second data
lines is electrically connected to the second rows of sub-
pixels of a corresponding column of sub-pixels;

[0039] Step 420: Apply a pre-charge signal to the plurality
of sub-pixels during a reset period;

[0040] Step 430: Apply a plurality of scanning signals to
the plurality of scan lines for sequentially turning on two
adjacent rows of sub-pixels; and

[0041] Step 440: Apply a plurality of data signals for charg-
ing a first row of sub-pixels of turned-on two adjacent rows of
sub-pixels via the first data lines, and charging a second row
of sub-pixels of the turned-on two adjacent rows of sub-pixels
via the second data lines.

[0042] In addition, please refer to FIG. 14. FIG. 14 is a
diagram showing another embodiment of on and off states of
switches of the multiplexer in FIG. 4. As shown in FIG. 14,
the first switches SW1 and the second switches SW2 are
turned on during a reset period before the scanning period T,
and a pre-charge signal is applied to the sub-pixels via the
second data lines D2 to reset the voltage of D2 to a predeter-
mined value, such that the second row R2 of sub-pixels of the
turned-on two adjacent rows of sub-pixels can be charged by
the data signals correctly during the second enable period t2.
By applying the pre-charge signal to the sub-pixels through
the data lines, the sub-pixels may be received data voltage
correctly without influence by rest electric charges stored on
the data lines.

[0043] Pixel design of the electroluminescent display panel
of the present disclosure is capable of charging two adjacent
rows of sub-pixels within a scanning period by arrangement
of double data lines as shown in the above embodiments. The
first rows of sub-pixels are charged when the first data line is
conducted, and the second rows of sub-pixels are charged
when the second data line is conducted. The first data line still
can keep charging the first rows of sub-pixels by residual
electricity even though the first data line is not conducted,
such that time for charging the sub-pixels can be increased,
for allowing the sub-pixels achieving correct brightness. In
addition, the multiplexer of the electroluminescent display
panel of the present disclosure is capable of controlling charg-
ing sequence of the sub-pixels by utilizing the multiplexer to
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conduct the data lines in a predetermined sequence, in order
to charge each row of sub-pixels for a same charging time, and
further reduce the mura effect.

[0044] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be con-
strued as limited only by the metes and bounds of the
appended claims.

What is claimed is:

1. An electroluminescent display panel, comprising;

a plurality of pixels, respectively comprising a plurality of
sub-pixels;

a plurality of scan lines, each of the scan limes being
electrically connected to a first row of sub-pixels and a
second row of sub-pixels of two adjacent rows of sub-
pixels;

a plurality of first data lines, each of the first data lines
being electrically connected to the first rows of sub-
pixels of a corresponding column of sub-pixels;

a plurality of second data lines, each of the second data
lines being electrically connected to the second rows of
sub-pixels of a corresponding column of sub-pixels;

ascan driving unit, coupled to the plurality of scan lines for
outputting a plurality of scanning signals; and

a data driving unit, coupled to the first data lines and the
second data lines for outputting a plurality of data sig-
nals;

wherein the scanning signals sequentially turn on two adja-
cent rows of sub-pixels via the scan lines, the data sig-
nals on the first data lines charge the first rows of sub-
pixels of the corresponding columns of sub-pixels, and
the data signals on the second data lines charge the
second rows of sub-pixels of the corresponding columns
of sub-pixels.

2. The electroluminescent display panel of claim 1 further
comprising a multiplexer configured to control conduction
statuses between the data driving unit and the first and second
data lines.

3. The electroluminescent display panel of claim 2,
wherein the multiplexer comprises a plurality of first switches
and a plurality of second switches respectively and inter-
lacedly coupled between pins of the data driving unit and the
first or second data lines, and the first switches are conducted
during a first enable period of a scanning period of each of the
scan lines, the second switches are conducted during a second
enable period of the scanning period, the first enable period is
different from the second enable period.

4. The electroluminescent display panel of claim 3,
wherein each of the first enable period and the second enable
period is not shorter than a charging time of each of the
sub-pixels.

5. The electroluminescent display panel of claim 4,
wherein the scanning period further comprises a disable
period when the data driving unit and the data lines are dis-
connected, and the disable period is different from and later
than the first and second enable periods.

6. The electroluminescent display panel of claim 2,
wherein the multiplexer comprises:

a plurality of first switches respectively coupled between

pins of the data driving unit and the corresponding first
data lines;
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a plurality of second switches respectively coupled
between pins of the data driving unit and the correspond-
ing second data lines;

wherein the multiplexer conducts the first switches during
a first enable period of a scanning period of each of the
scan lines, and conducts the second switches during a
second enable period of the scanning period, the first
enable period is different from the second enable period.

7. The electroluminescent display panel of claim 6,
wherein each of the first enable period and the second enable
period is not shorter than a charging time of each of the
sub-pixels.

8. The electroluminescent display panel of claim 7,
wherein the scanning period further comprises a disable
period when the data driving unit and the data lines are dis-
connected, and the disable period is different from the first
and second enable periods.

9. The electroluminescent display panel of claim 2,
wherein each of the pixels comprises a red sub-pixel, a green
sub-pixel and a blue sub-pixel, and one of any three adjacent
columns of sub-pixels is a column of green sub-pixels, the
multiplexer comprises:

a plurality of first switches, each of the first switches being
coupled to one of a first data line and a second data line
corresponding to the column of green sub-pixels;

a plurality of second switches respectively coupled to a
second data line corresponding to a column of red sub-
pixels and a first data line corresponding to a column of
blue sub-pixels; and

a plurality of third switches respectively coupled to a first
data line corresponding to the column of red sub-pixels
and a second data line corresponding to the column of
blue sub-pixels;

wherein the multiplexer conducts the first switches during
a first enable period of a scanning period of each of the
scan lines, conducts the second switches during a second
enable period of the scanning period, and conducts the
third switches during a third enable period of the scan-
ning period.

10. The electroluminescent display panel of claim 2,
wherein each of the pixels comprises a red sub-pixel, a green
sub-pixel and a blue sub-pixel, and one of any three adjacent
columns of sub-pixels is a column of green sub-pixels, the
multiplexer comprises:

a plurality of first switches respectively coupled to a first
data line and a second data line corresponding to the
column of green sub-pixels;

aplurality of second switches respectively coupled to a first
data line corresponding to a column of red sub-pixels
and a second data line corresponding to a column of blue
sub-pixels: and

a plurality of third switches respectively coupled to a sec-
ond data line corresponding to the column of red sub-
pixels and a first data line corresponding to the column
of blue sub-pixels;

wherein the multiplexer conducts the first switches during
a first enable period of a scanning period of each of the
scan lines, conducts the second switches during a second
enable period of the scanning period, and conducts the
third switches during a third enable period of the scan-
ning period.

11. The electroluminescent display panel of claim 2,

wherein each of the pixels comprises a red sub-pixel, a green

Apr. 24,2014

sub-pixel and a blue sub-pixel, and one of any two adjacent
columns of sub-pixels is a column of green sub-pixels, the
multiplexer comprises:

a plurality of first switch sets, comprising a first set of first
switches and a second set of first switches; and

a plurality of second switch sets, comprising a first set of
second switches and a second set of second switches;

wherein the first set of first switches are respectively
coupled to first data lines of corresponding columns of
green sub-pixels, the second set of first switches are
coupled to second data lines of corresponding columns
of green sub-pixels, the first set of second switches are
respectively coupled to second data lines of correspond-
ing columns of sub-pixels adjacent to the first data lines
of the columns of green sub-pixels, and the second set of
second switches are respectively coupled to first data
lines of corresponding columns of sub-pixels adjacent to
the second data lines of the columns of green sub-pixels;

wherein the multiplexer conducts the first switches during
a first enable period of a scanning period of each of the
scan lines, and conducts the second switches during a
second enable period of the scanning period.

12. The electroluminescent display panel of claim 2,
wherein each of the pixels comprises a red sub-pixel, a green
sub-pixel and a blue sub-pixel, and one of any three adjacent
columns of sub-pixels is a column of green sub-pixels, the
multiplexer comprises:

a plurality of first switch sets, comprising a first set of first

switches and a second set of first switches;

a plurality of second switch sets, comprising a first set of
second switches and a second set of second switches;
and

aplurality of third switch sets, comprising a first set of third
switches and a second set of third switches;

wherein the first set of first switches are respectively
coupled to first data lines of corresponding columns of
green sub-pixels, the second set of first switches are
respectively coupled to second data lines of correspond-
ing columns of green sub-pixels, the first set of second
switches are respectively coupled to first data lines of
corresponding columns of sub-pixels adjacent to the first
data lines of the columns of green sub-pixels, the first set
of third switches are respectively coupled to second data
lines of corresponding columns of sub-pixels adjacent to
the first data lines of the columns of green sub-pixels, the
second set of second switches are respectively coupled
to first data lines of corresponding columns of sub-pixels
adjacent to the second data lines of the columns of green
sub-pixels, and the second set of third switches are
respectively coupled to second data lines of correspond-
ing columns of sub-pixels adjacent to the second data
lines of the columns of green sub-pixels;

wherein the multiplexer conducts the first switches during
a first enable period of a scanning period of each of the
scan lines, conducts the second switches during a second
enable period of the scanning period, and conducts the
third switches during a third enable period of the scan-
ning period.

13. The electroluminescent display panel of claim 1,
wherein a number of the scan lines is half of a number of the
rows of sub-pixels, and a total number of the first and second
data lines is double of a number of the columns of the sub-
pixels.



US 2014/0111406 Al

14. A driving method of an electroluminescent display
panel, the electroluminescent display panel comprising a plu-
rality of pixels, a plurality of scan lines, a plurality of first data
lines, and a plurality of second data lines, each of the pixels
comprising a plurality of sub-pixels, each of the scan limes
being electrically connected to a first row of sub-pixels and a
second row of sub-pixels of two adjacent rows of sub-pixels,
each of the first data lines being electrically connected to the
first rows of sub-pixels of a corresponding column of sub-
pixels, each of the second data lines being electrically con-
nected to the second rows of sub-pixels of a corresponding
column of sub-pixels, the driving method comprising:

applying a plurality of scanning signals to the plurality of

scan lines for sequentially turning on two adjacent rows
of sub-pixels during a scanning period, the plurality of
scanning signals being not overlapped with each other;
and

applying a plurality of data signals for charging a first row

of sub-pixels of turned-on two adjacent rows of sub-
pixels via the first data lines, and charging a second row
of sub-pixels of the turned-on two adjacent rows of
sub-pixels via the second data lines.

15. The driving method of claim 14, wherein charging the
first row of sub-pixels of the turned-on two adjacent rows of
sub-pixels via the first data lines, and charging the second row
of sub-pixels of the turned-on two adjacent rows of sub-pixels
via the second data lines is charging the first row of sub-pixels
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of the turned-on two adjacent rows of sub-pixels via the first
data lines, and charging the second row of sub-pixels of the
turned-on two adjacent rows of sub-pixels via the second data
lines simultaneously.

16. The driving method of claim 14 further comprising a
multiplexer with a plurality of first switches and a plurality of
second switches controlling conduction statuses between a
data driving unit and the first and second data lines, wherein
the first switches are conducted during a first enable period of
a scanning period of each of the scan lines, and the second
switches are conducted during a second enable period of the
scanning period, the first enable period is different from the
second enable period.

17. The driving method of claim 16 further comprising
disconnecting the data driving unit and the data lines during a
disable period of the scanning period, wherein the disable
period is different from the first and second enable periods.

18. The driving method of claim 17, wherein each of the
first enable period, the second enable period and the disable
period is not shorter than a charging time of each of the
sub-pixels.

19. The driving method of claim 16, further comprising
applying a pre-charge signal to the sub-pixels during a reset
period before the scanning period.

20. The driving method of claim 19, wherein the multi-
plexer is conducted during the reset period.
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