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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND METHOD FOR DRIVING THE
SAME

FIELD OF THE INVENTION

[0001] The present invention relates to a field of an organic
light-emitting display (OLED) technology, and more particu-
larly to an OLED panel and a method for driving the same.

BACKGROUND OF THE INVENTION

[0002] Recently, with the advance of science and technol-
ogy, many types of display apparatus have been widely
applied in flat panel displays (FPDs), such as liquid crystal
displays (LCDs), electro luminescence (EL) displays or
organic light-emitting diode (OLED) displays.

[0003] However, in a conventional OLED panel, two gate
lines, a data line and a power line are required to define a
boundary of one pixel, and the pixel needs two thin film
transistors (TFTs) and a storage capacitor, thereby reducing
an aperture ration of the pixel.

[0004] As aresult, it is necessary to provide an OLED panel
and a method for driving the same to solve the problems
existing in conventional technologies such as above-men-
tioned.

SUMMARY OF THE INVENTION

[0005] The present invention provides an OLED panel and
a method for driving the same to solve the problem of a
decreased aperture ration.

[0006] A primary object of the present invention is to pro-
vide an OLED panel, and the OLED panel comprises: a
substrate; a plurality of pixel rows arranged on the substrate,
wherein each of the pixel rows includes pairs of first and
second pixels adjacent to each other; a plurality of data lines
arranged parallel to the pixel rows and positioned between the
first and second pixels, respectively; a plurality of scan lines
crossing the data lines; and a plurality of power lines arranged
parallel to the pixel rows and positioned two opposite sides of
each of the pixel rows, respectively, wherein, when driving
one of the first pixels and the second pixels, two of the scan
lines are turned on at the same time, and the turned-on scan
lines are positioned at two opposite sides of the driven first or
second pixel.

[0007] Inoneembodiment of the present invention, each of
the first pixels includes a first switching transistor and a first
driving transistor, and each of the second pixels includes a
second switching transistor and a second driving transistor,
and the first switching transistor is connected to the scan line,
the first driving transistor and the second switching transistor,
and the first driving transistor is connected to the first switch-
ing transistor, the power line and an OLED unit in each of the
first pixels, and the second switching transistor is connected
to the scan line, the data line and the second driving transistor,
and the second driving transistor is connected to the second
switching transistor, the power line and the OLED unit in
each of the second pixels.

[0008] In one embodiment of the present invention, in one
of the first pixels, a gate electrode of the first switching tran-
sistor 1s connected to one of the scan line, and a source
electrode of the first switching transistor is connected to the
second switching transistor of one adjacent second pixel, and
a drain electrode of the first switching transistor is connected
to the first driving transistor, and a gate of the first driving
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transistor is connected to the drain electrode of the first
switching transistor, and a source electrode of the first driving
transistor is connected to one adjacent power line, and a drain
electrode of the first driving transistor is connected to the
OLED unit of the first pixel.

[0009] In one embodiment of the present invention, in one
of the second pixels, a gate electrode of the second switching
transistor is connected to one of the scan lines, and a source
electrode of the second switching transistor is connected to
the data line, and a drain electrode of the second switching
transistor is connected to the second driving transistor, and a
gate of the second driving transistor is connected to the drain
electrode of the second switching transistor, and a source
electrode of the second driving transistor is connected to one
adjacent power line, and a drain electrode of the second
driving transistor is connected to the OLED unit in the second
pixel.

[0010] In one embodiment of the present invention, data
signals are provided to the first pixels and/or the second pixels
through the data lines, and scan signals are provided to the
first pixels and/or the second pixels through the scan lines,
and each of the scan signals is twice as wide as each of the data
signals, and turned-on durations of each adjacent two of the
scan lines are partially overlapped.

[0011] A secondary object of the present invention is to
provide a method for driving an OLED panel, wherein the
OLED panel comprises a plurality of pixel rows, a plurality of
data lines, a plurality of scan lines and a plurality of power
lines, and each of the pixel rows includes pairs of first and
second pixels adjacent to each other, and the data lines are
arranged parallel to the pixel rows and positioned between the
first and second pixels, respectively, and the scan lines cross
the data lines, and the power lines are arranged parallel to the
pixel rows and positioned two opposite sides of each of the
pixel rows, respectively, and the method comprises the fol-
lowing steps: providing data signals to the first pixels and/or
the second pixels through the data lines; providing a voltage
to the first pixels and/or the second pixels through the power
lines; and providing scan signals to the first pixels and the
second pixels in sequence through the scan lines, wherein,
when driving one of the first pixels and the second pixels, two
of the scan lines are turned on at the same time, and the two
turned-on scan lines are positioned at two opposite sides of
the driven first or second pixel.

[0012] Inoneembodiment of the present invention, each of
the scan signals is twice as wide as each of the data signals,
and turned-on durations of each adjacent two of the scan lines
are partially overlapped.

[0013] Another object of the present invention is to provide
an OLED panel, and the OLED panel comprises: a substrate;
a plurality of pixel rows arranged on the substrate, wherein
each of the pixel rows includes pairs of first and second pixels
adjacent to each other; a plurality of data lines arranged
parallel to the pixel rows and positioned between the first and
second pixels, respectively; a plurality of scan lines crossing
the data lines; and a plurality of power lines arranged parallel
to the pixel rows and positioned two opposite sides of each of
the pixel rows, respectively; wherein, when driving one of the
first pixels and the second pixels, two of the scan lines are
turned on at the same time, and the turned-on scan lines are
positioned at two opposite sides of the driven first or second
pixel, and data signals are provided to the data lines by data
drivers, and scan signals are provided to the scan lines by scan
drivers, and each of the scan signals is twice as wide as each
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of the data signals, and turned-on durations of each adjacent
two of the scan lines are partially overlapped.

[0014] Inthe OLED panel of the present invention and the
method for driving the same, the number of the data lines
decreases, thus increasing the aperture ratio of each of the
pixels, as well as improving the service life thereof. In addi-
tion, the OLED panel of the present invention can be suitable
for a display or electronic apparatus of high pixels per inch
(FPI). Furthermore, due to the decrease in the data lines, chips
of the data drivers can decrease, thereby greatly reducing a
cost of the data drivers.

[0015] The structure and the technical means adopted by
the present invention to achieve the above-mentioned and
other objects can be best understood by referring to the fol-
lowing detailed description of the preferred embodiments and
the accompanying drawings:

DESCRIPTION OF THE DRAWINGS

[0016] FIG.1isapartially cross-sectional view showing an
OLED panel according to one embodiment of the present
invention;

[0017] FIG. 2is an equivalent circuit diagram of the OLED
panel according to one embodiment of the present invention;
and

[0018] FIG. 3 is an oscillogram of signals of the OLED
panel according to one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0019] The following embodiments are referring to the
accompanying drawings for exemplifying specific imple-
mentable embodiments of the present invention. Further-
more, directional terms described by the present invention,
such as upper, lower, front, back, left, right, inner, outer, side
and etc., are only directions by referring to the accompanying
drawings, and thus the used directional terms are used to
describe and understand the present invention, but the present
invention is not limited thereto.

[0020] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. In addition, the size and thickness of each component
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present invention is not
limited thereto.

[0021] In the drawings, the thickness of layers, films, pan-
els, regions, etc., are exaggerated for clarity. In the drawings,
for understanding and ease of description, the thicknesses of
some layers and areas are exaggerated. It will be understood
that, when an element such as a layer, film, region, or sub-
strate is referred to as being “on” another element, it can be
directly on the other element or intervening elements may
also be present.

[0022] In addition, in the specification, unless explicitly
described to the contrary, the word “comprise” and variations
such as “comprises” or “comprising” will be understood to
imply the inclusion of stated elements but not the exclusion of
any other elements. Furthermore, in the specification, “on”
implies being positioned above or below a target element and
does notimply being necessarily positioned on the top on the
basis of a gravity direction.

[0023] Referring to FIG. 1, a partially cross-sectional view
showing an OLED panel according to one embodiment of the
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present invention is illustrated. The OLED panel 100 of the
present invention can comprise a substrate 110, a plurality of
pixel rows 120, a plurality of data lines 130, a plurality of scan
lines 140, a plurality of power lines 150 and a plurality of
OLED units 160. The pixel rows 120 are arranged along a
direction on the substrate 110, wherein each of the pixel rows
includes pairs of first and second pixels A and B adjacent to
each other. The data lines 130 are disposed on substrate 110
and arranged parallel to the pixel rows 120, and the data lines
130 are positioned between the first and second pixels A and
B, respectively. The scan lines 140 are disposed on substrate
110 and cross the data lines. The power lines 150 are disposed
on substrate 110 and arranged parallel to the pixel rows 120,
and the power lines 150 are positioned two opposite sides of
each of the pixel rows 120, respectively. Herein, a boundary
of one pixel A or B may be defined by the data line 130, the
scan line 140 and the power line. The OLED units 160 are
disposed in the pixels A and B of the pixel rows 120 for
emitting light, and each of the pixels A and B includes a pixel
circuit region 121 for arranging pixel circuit elements of the
pixels A and B.

[0024] Referring to FIG. 1 and FIG. 2, FIG. 2 is an equiva-
lent circuit diagram of the OLED panel according to one
embodiment of the present invention. In each of the pixel
rows 120, each of the first pixels A includes a first switching
transistor ST1 and a first driving transistor DT1, and the first
switching transistor ST1 and the first driving transistor DT1
are disposed in the pixel circuit region 121 of the first pixel A.
Each of the second pixels B includes a second switching
transistor ST2 and a second driving transistor DT2, and the
second switching transistor ST2 and the second driving tran-
sistor DT2 are disposed in the pixel circuit region 121 of the
second pixel B. In this embodiment, the switching transistors
ST1 and ST2 and the driving transistors DT1 and DT2 may be
thin film transistors. In the first pixel A, the first switching
transistor ST1 is connected to the scan line 140, the first
driving transistor DT1 and the second switching transistor
ST2 of the second pixel B, and the first driving transistor DT1
is connected to the first switching transistor ST1, the power
line 150 and the OLED unit 160. In the second pixel B, the
second switching transistor ST2 is connected to the scan line
140, the data line 130 and the second driving transistor DT2,
and the second driving transistor DT2 is connected to the
second switching transistor ST2, the power line 150 and the
OLED unit 160.

[0025] Referring to FIG. 2 again, in each of the first pixels
A, such as in the first pixel Al, a gate electrode of the first
switching transistor ST1 is connected to one scan line S(n) of
the scan line 140, and a source electrode of the first switching
transistor ST1 is connected to the second switching transistor
ST2 of the adjacent second pixel B1, and a drain electrode of
the first switching transistor ST1 is connected to the first
driving transistor DT1. Moreover, in the first pixel A1, a gate
of the first driving transistor DT1 is connected to the drain
electrode of the first switching transistor ST1, and a source
electrode of the first driving transistor DT1 is connected to the
adjacent power line 150, and a drain electrode of the first
driving transistor DT1 is connected to the OLED unit 160. In
each of the second pixels B, such as in the second pixel B 1,
a gate electrode of the second switching transistor ST2 is
connected to the next scan line S(n+1), and a source electrode
ofthe second switching transistor ST2 is connected to the data
line 130 between the first pixel Al and the second pixel B 1,
and a drain electrode ofthe second switching transistor ST2 is
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connected to the source electrode of the first switching tran-
sistor ST1 and the second driving transistor DT2. Moreover,
in the second pixel B 1, a gate of the second driving transistor
DT2 is connected to the drain electrode of the second switch-
ing transistor ST2, and a source electrode of the second driv-
ing transistor DT2 is connected to another adjacent power line
150, and a drain electrode of the second driving transistor
DT2 is connected to the OLED unit 160.

[0026] The OLED unit 160 in each of the pixels A or B
includes an anode (not shown) acting as a hole injection
electrode, an organic emission layer (not shown) and a cath-
ode (not shown) acting as an electron injection electrode.
When an exciton generated by a combination of the holes and
the electrons injected into the organic emission layer of the
OLED unit 160 falls from an excited state to a ground state,
the organic emission layer of the OLED unit 160 emits light.

[0027] Referring to FIG. 3, an oscillogram of signals of the
OLED panel according to one embodiment of the present
invention is illustrated. The method for driving the OLED
panel of this embodiment comprises the following steps:
providing the data signals Data to the first pixels A and/or the
second pixels B through the data lines; providing a voltage to
the first pixels A and/or the second pixels B through the power
lines 150; and providing the scan signals Scan to the first
pixels A and the second pixels B in sequence through the scan
lines 140, wherein, when driving one of the first pixels A and
the second pixels B, two of the scan lines are turned on at the
same time, and the two turned-on scan lines are positioned at
two opposite sides of the driven pixel A or B. In this embodi-
ment, the data signals Data can be provided to the data lines
130by data drivers (not shown), and the scan signals Scan can
be provided to the scan lines 140 by scan drivers (not shown),
and the voltage can be provided to the power lines 150 by a
power supply module (not shown).

[0028] Referring to FIG. 2 and FIG. 3 again, for example,
when driving the first pixel A1 of the OLED panel 100 to emit
light, the scan lines S(n) and S(n+1) which are positioned at
both sides of the first pixel A1 are turned on at the same time,
and the voltage is provided to the first pixel A1 by the power
line 150 which is positioned at a right side thereof. Therefore,
the first switching transistor ST1 in the first pixel A1 and the
second switching transistor ST2 in the second pixel B 1 can be
turned on, so that the data signals Data of the data lines 130
can be provided to the first driving transistor DT1 of the first
pixel A1 through the transistors ST2, ST1 in sequence, so as
to turn on the first driving transistor DT1. Accordingly, a
current generated by the voltage of the power lines 150 can be
provided to the OLED unit 160 in the first pixel Al, thereby
driving the OLED unit 160 to emit light.

[0029] Referring to FIG. 2 and FIG. 3 again, when driving
the second pixel B 1 of the OLED panel 100 to emit light, the
scan lines S(n) and S(n+1) which are positioned at both sides
of the second pixel B 1 are turned on at the same time, and the
voltage is provided to the second pixel B 1 by the power line
150 which is positioned at a left side thereof. Therefore, the
second switching transistor ST2 in the second pixel B1, so
that the data signals Data of the data lines 130 can be provided
to the second driving transistor DT2 of the second pixel B1
through the transistor ST2, so as to turn on the second driving
transistor DT2. Accordingly, the current generated by the
voltage of the power lines 150 can be provided to the OLED
unit 160 in the second pixel B 1, thereby driving the OLED
unit 160 to emit light.
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[0030] Referring to FIG. 2 and FIG. 3 again, similarly,
when driving the first pixel A2 to emit light, the scan lines
S(n+1) and S(n+2) which are positioned at both sides of the
first pixel A2 are turned on at the same time, and the voltage
is provided to the first pixel A2 by the power line 150 which
is positioned at the right side thereof. Therefore, the data
signals Data of the data lines 130 can be provided to the first
driving transistor DT1 of the first pixel A2 through the tran-
sistors ST2, ST1 in sequence, so as to turn on the first driving
transistor DT1, thereby driving the OLED unit 160 in the first
pixel A2 to emit light. Similarly, when driving the second
pixel B2 to emit light, the scan lines S(n+1) and S(n+2) which
are positioned at both sides of the second pixel B2 are turned
on at the same time, and the voltage is provided to the second
pixel B2 by the power line 150 which is positioned at the left
side thereof. Therefore, the data signals Data of the data lines
130 can be provided to the second driving transistor DT2 of
the second pixel B2 through the transistor ST2, so as to turn
on the second driving transistor DT2, thereby driving the
OLED unit 160 in the second pixel B2 to emit light.

[0031] Referring to FIG. 3 again, in this embodiment, each
of the scan signals Scan is twice as wide as each of the data
signals Data, and turned-on durations of each adjacent two of
the scan lines 140 are partially overlapped. Therefore, when
the data signals Data are inputted to the corresponding pixels
A and/or B, the two scan lines 140 which are positioned at two
opposite sides of the driven pixel A or B can be turned on at
the same time.

[0032] As described above, in the OLED panel of the
present invention and the method for driving the same, an area
occupied by the data lines can be reduced, thereby increasing
the aperture ratio of each of the pixels. Therefore, a light
emitting area of the OLED units can be enlarged to improve
the service life thereof. In addition, the OLED panel of the
present invention can have a higher aperture ratio, and thus is
suitable for a display orelectronic apparatus of high pixels per
inch (FPI). Furthermore, due to the decrease in the data lines,
chips of the data drivers can decrease, thereby greatly reduc-
ing a cost of the data drivers.

[0033] The present invention has been described with a
preferred embodiment thereof and it is understood that many
changes and modifications to the described embodiment can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.

1. An organic light-emitting display (OLED) panel, com-

prising:

a substrate;

aplurality of pixel rows arranged on the substrate, wherein
each of the pixel rows includes pairs of first and second
pixels adjacent to each other;

a plurality of data lines arranged parallel to the pixel rows
and positioned between the first and second pixels,
respectively;

a plurality of scan lines crossing the data lines; and

aplurality of power lines arranged parallel to the pixel rows
and positioned two opposite sides of each of the pixel
rows, respectively;

wherein, when driving one of the first pixels and the second
pixels, two of the scan lines are turned on at the same
time, and the turned-on scan lines are positioned at two
opposite sides of the driven first or second pixel, and data
signals are provided to the data lines by data drivers, and
scan signals are provided to the scan lines by scan driv-
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ers, and each of the scan signals is twice as wide as each
of the data signals, and turned-on durations of each
adjacent two of the scan lines are partially overlapped.

2. The OLED panel according to claim 1, wherein each of
the first pixels includes a first switching transistor and a first
driving transistor, and each of the second pixels includes a
second switching transistor and a second driving transistor,
and the first switching transistor is connected to the scan line,
the first driving transistor and the second switching transistor,
and the first driving transistor is connected to the first switch-
ing transistor, the power line and an OLED unit in each of the
first pixels, and the second switching transistor is connected
to the scan line, the data line and the second driving transistor,
and the second driving transistor is connected to the second
switching transistor, the power line and the OLED unit in
each of the second pixels.

3. The OLED panel according to claim 2, wherein, in one of
the first pixels, a gate electrode of the first switching transistor
is connected to one of the scan line, and a source electrode of
the first switching transistor is connected to the second
switching transistor of one adjacent second pixel, and a drain
electrode of the first switching transistor is connected to the
first driving transistor, and a gate of'the first driving transistor
is connected to the drain electrode of the first switching tran-
sistor, and a source electrode of the first driving transistor is
connected to one adjacent power line, and a drain electrode of
the first driving transistor is connected to the OLED unit of
the first pixel.

4. The OLED panel according to claim 2, wherein, in one of
the second pixels, a gate electrode of the second switching
transistor is connected to one of the scan lines, and a source
electrode of the second switching transistor is connected to
the data line, and a drain electrode of the second switching
transistor is connected to the second driving transistor, and a
gate of the second driving transistor is connected to the drain
electrode of the second switching transistor, and a source
electrode of the second driving transistor is connected to one
adjacent power line, and a drain electrode of the second
driving transistor is connected to the OLED unit in the second
pixel.

5. An OLED panel, comprising:

a substrate;

aplurality of pixel rows arranged on the substrate, wherein
each of the pixel rows includes pairs of first and second
pixels adjacent to each other;

a plurality of data lines arranged parallel to the pixel rows
and positioned between the first and second pixels,
respectively;

a plurality of scan lines crossing the data lines; and

aplurality of power lines arranged parallel to the pixel rows
and positioned two opposite sides of each of the pixel
rows, respectively;

wherein, when driving one of the first pixels and the second
pixels, two of the scan lines are turned on at the same
time, and the turned-on scan lines are positioned at two
opposite sides of the driven first or second pixel.

6. The OLED panel according to claim 5, wherein each of
the first pixels includes a first switching transistor and a first
driving transistor, and each of the second pixels includes a
second switching transistor and a second driving transistor,
and the first switching transistor is connected to the scan line,
the first driving transistor and the second switching transistor,
and the first driving transistor is connected to the first switch-
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ing transistor, the power line and an OLED unit in each of the
first pixels, and the second switching transistor is connected
to the scan line, the data line and the second driving transistor,
and the second driving transistor is connected to the second
switching transistor, the power line and the OLED unit in
each of the second pixels.

7. The OLED panel according to claim 6, wherein, in one of
the first pixels, a gate electrode of the first switching transistor
is connected to one of the scan line, and a source electrode of
the first switching transistor is connected to the second
switching transistor of one adjacent second pixel, and a drain
electrode of the first switching transistor is connected to the
first driving transistor, and a gate of the first driving transistor
is connected to the drain electrode of the first switching tran-
sistor, and a source electrode of the first driving transistor is
connected to one adjacent power line, and a drain electrode of
the first driving transistor is connected to the OLED unit of
the first pixel.

8. The OLED panel according to claim 6, wherein, in one of
the second pixels, a gate electrode of the second switching
transistor is connected to one of the scan lines, and a source
electrode of the second switching transistor is connected to
the data line, and a drain electrode of the second switching
transistor is connected to the second driving transistor, and a
gate of the second driving transistor is connected to the drain
electrode of the second switching transistor, and a source
electrode of the second driving transistor is connected to one
adjacent power line, and a drain electrode of the second
driving transistor is connected to the OLED unit in the second
pixel.

9. The OLED panel according to claim 5, wherein data
signals are provided to the first pixels and/or the second pixels
through the data lines, and scan signals are provided to the
first pixels and/or the second pixels through the scan lines,
and each of the scan signals is twice as wide as each of the data
signals, and turned-on durations of each adjacent two of the
scan lines are partially overlapped.

10. A method for driving an OLED panel, wherein the
OLED panel comprises a plurality of pixel rows, a plurality of
data lines, a plurality of scan lines and a plurality of power
lines, and each of the pixel rows includes pairs of first and
second pixels adjacent to each other, and the data lines are
arranged parallel to the pixel rows and positioned between the
first and second pixels, respectively, and the scan lines cross
the data lines, and the power lines are arranged parallel to the
pixel rows and positioned two opposite sides of each of the
pixel rows, respectively, and the method comprises the fol-
lowing steps:

providing data signals to the first pixels and/or the second

pixels through the data lines;

providing a voltage to the first pixels and/or the second

pixels through the power lines; and

providing scan signals to the first pixels and the second

pixels in sequence through the scan lines, wherein, when
driving one of the first pixels and the second pixels, two
of the scan lines are turned on at the same time, and the
two turned-on scan lines are positioned at two opposite
sides of the driven first or second pixel.

11. The method according to claim 10, wherein each of the
scan signals is twice as wide as each of the data signals, and
turned-on durations of each adjacent two of the scan lines are
partially overlapped.
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