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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND ORGANIC LIGHT-EMITTING
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to Chinese
Patent Application No. 201810494363.3, filed on May 22,
2018, the content of which is incorporated herein by refer-
ence in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technologies and, particularly, relates to an organic light-
emitting display panel and an organic light-emitting display
device.

BACKGROUND

[0003] With the development of display technologies, an
organic light-emitting display (OLED) panel has been
applied more and more widely due to its excellent charac-
teristics such as self-luminescence, high brightness, wide
viewing angle, and rapid response.

[0004] Generally, the organic light-emitting display panel
includes a display region and a frame region around the
display region. The display region is used for displaying.
The frame region is used for arranging a peripheral circuit.
The arrangement of the current display panel and peripheral
circuit are more and more complicated. Therefore, more
space of the frame region is occupied, which is not beneficial
to implementation of a narrow frame.

SUMMARY

[0005] The present disclosure provides an organic light-
emitting display panel and an organic light-emitting display
device, which can reduce space area of a frame region
occupied by a peripheral circuit, thereby facilitating the
implementation of a narrow frame.

[0006] One embodiment of the present disclosure, an
organic light-emitting display panel is provided. The organic
light-emitting display panel includes: a substrate; a semi-
conductor of a first switch transistor arranged on the sub-
strate; a semiconductor of a second switch transistor
arranged on the substrate; a semiconductor of a driving
transistor arranged on the substrate and having one or more
bending portions; a gate insulation layer covering the semi-
conductor of the first switch transistor, the semiconductor of
the second switch transistor, and the semiconductor of the
driving transistor; a gate electrode of the first switch tran-
sistor located on the gate insulation layer and overlapping
the semiconductor of the first switch transistor; a gate
electrode of the second switch transistor located on the gate
insulation layer and overlapping the semiconductor of the
second switch transistor; a gate electrode of the driving
transistor located on the gate insulation layer and overlap-
ping the semiconductor of the driving transistor; an inter-
layer insulation layer covering the gate electrode of the first
switch transistor, the gate electrode of the second switch
transistor, and the gate electrode of the driving transistor; a
first driving voltage line arranged on the interlayer insulation
layer and electrically connected to a source electrode or a
drain electrode of the driving transistor; a first electrode
plate of a capacitor arranged on the substrate and overlap-
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ping the gate electrode of the driving transistor; a first
reference voltage line arranged on the substrate and extend-
ing in a first direction; a second reference voltage line
arranged on the substrate and extending in a second direc-
tion perpendicular to the first direction; a first electrode of
the first switch transistor electrically connected to the first
reference voltage line, a second electrode of the first switch
transistor electrically connected to the first electrode plate of
the capacitor; a first electrode of the second switch transistor
electrically connected to the second reference voltage line,
and a first electrode of the second switch transistor electri-
cally connected to the gate electrode of the driving transistor.
[0007] Another embodiment the present disclosure, an
organic light-emitting display device is provided including
the organic light-emitting display panel as described above.
[0008] In the organic light-emitting display panel pro-
vided in embodiments of the present disclosure, the first
reference voltage line and the second reference voltage line
respectively extend along the first direction and the second
direction. The driving chip and the display region are
arranged along the first direction or the second direction.
That is, one reference voltage signal line can extend to the
non-display region and then be directly connected with the
driving chip, without an extra connecting line. Therefore, the
arrangement manner of the first reference voltage line and
the second reference voltage line occupies little space of the
frame region, which is beneficial to the implementation of a
narrow frame.

BRIEF DESCRIPTION OF DRAWINGS

[0009] In order to more clearly explain embodiments of
the present disclosure or the technical solution in the related
art, the drawings to be used in the description of the
embodiments or the related art will be briefly described
below. The drawings in the following description are merely
some embodiments of the present disclosure.

[0010] FIG. 1 is a partial structural schematic diagram of
a display panel in the related art;

[0011] FIG. 2 is a partial structural schematic diagram of
a display panel according to an embodiment of the present
disclosure;

[0012] FIG. 3 is an equivalent circuit corresponding to
FIG. 2:
[0013] FIG. 4 is a structural schematic diagram of one

layer of the display panel in FIG. 2:

[0014] FIG. 5 is a structural schematic diagram of two
layers of the display panel in FIG. 2:

[0015] FIG. 6 is a structural schematic diagram of three
layers of the display panel in FIG. 2:

[0016] FIG. 7 is a structural schematic diagram showing a
cross section along AA' direction in FIG. 2;

[0017] FIG. 8 is a structural schematic diagram showing a
cross section of a first switch transistor and a light-emitting
device in FIG. 3;

[0018] FIG. 9 is a sequence signal diagram of a pixel
driving circuit in FIG. 3;

[0019] FIG. 10 is a partial schematic diagram of a display
panel according to an embodiment of the present disclosure;
and

[0020] FIG. 11 is a structural schematic diagram of an
organic light-emitting display device according to an
embodiment of the present disclosure.
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DESCRIPTION OF EMBODIMENTS

[0021] The present disclosure will be further clearly
described with reference to the accompanying drawings.
The described embodiments are part of the embodiments of
the present disclosure but not all of the embodiments.
[0022] The terms used in the embodiments of the present
disclosure are merely for the purpose of describing particu-
lar embodiments but not intended to limit the present
disclosure. Unless otherwise noted in the context, the sin-
gular form expressions “a”, “an”, “the” and “said” used in
the embodiments and appended claims of the present dis-
closure are also intended to represent a plural form thereof.
[0023] To further illustrate beneficial effects of the
embodiments of the present disclosure, defects of the related
art are illustrated before introducing the embodiments of the
present disclosure. FIG. 1 is a partial structural schematic
diagram of a display panel in the related art. As shown in
FIG. 1, the display panel includes a display region Al' and
a non-display region A2 (ie., a frame region), and the
display region Al' includes sub-pixels 1'. Each of the
sub-pixels 1' is arranged with a corresponding pixel driving
circuit (not shown in FIG. 1). In order to realize the normal
operation of the pixel driving circuit, it is necessary to
provide corresponding signals for the pixel driving circuit.
For example, lines 2' arranging along a first direction h1' and
extending along a second direction h2' are arranged in the
display region A1'. Each of the signal lines 2' is connected
with a corresponding pixel driving circuit configured to
provide each pixel driving circuit with a required signal. In
order to provide a same signal for all the signal lines 2', it is
necessary for the signal lines 2' to be connected together in
the non-display region A2', and then extend from the non-
display region A2' to the driving chip (not shown in FIG. 1)
to acquire corresponding signals. In general, the driving chip
and the display region Al' are arranged along the first
direction h1'. Therefore, it is necessary to provide in the
non-display region A2' a connection line 3' extending in the
first direction hl' to connect all the signal lines 2' together,
and then connect to the driving chip. Therefore, the signal
line 2' may occupy more frame region space, which is not
conducive to implementation of a narrow frame.

[0024] As shown in FIGS. 2-7, FIG. 2 is a partial structural
schematic diagram of a display panel according to an
embodiment of the present disclosure; FIG. 3 is an equiva-
lent circuit corresponding to FIG. 2; FIG. 4 is a structural
schematic diagram of one layer of the display panel in FIG.
2; FIG. 5 is a structural schematic diagram of two layers of
the display panel in FIG. 2; FIG. 6 is a structural schematic
diagram of three layers of the display panel in FIG. 2; and
FIG. 7 is a structural schematic diagram showing a cross
section along AA' direction in FIG. 2. The embodiments of
the present disclosure provide an organic light-emitting
display panel including a substrate 1, a semiconductor T11
of a first switch transistor T1, a semiconductor T21 of a
second switch transistor T1, a semiconductor Tdl of a
driving transistor Td, a gate insulation layer 2, a gate
electrode T12 of the first switch transistor T1, a gate
electrode T22 of the second switch transistor T2, a gate
electrode Td2 of the driving transistor Td, an interlayer
insulation layer 3, a first driving voltage line PVDD, a first
electrode plate C1 of a capacitor C, a first reference voltage
line VREF1, a second reference voltage line VREF2, a first
and second electrode of the first switch transistor T1, a first
and second electrode of the second switch transistor T2. The
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semiconductor T11 of the first switch transistor T1 is
arranged on the substrate 1. The semiconductor T21 of the
second switch transistor T2 is arranged on the substrate 1.
The semiconductor Td1l of the driving transistor Td is
arranged on the substrate 1 and configured to have one or
more bending portions, in which the bending structure of the
semiconductor Tdl of the driving transistor Td in the
drawings is only an example, and the specific bending
structure is not limited in the embodiments of the present
disclosure. The gate insulation layer 2 is configured to cover
the semiconductor T11 of the first switch transistor T1, the
semiconductor T21 of the second switch transistor T2, and
the semiconductor Td1 of the driving transistor Td. The gate
electrode T12 of the first switch transistor T1 is located on
the gate insulation layer 2 and overlapped with the semi-
conductor T11 of the first switch transistor T1. The gate
electrode T22 of the second switch transistor T2 is located
on the gate insulation layer 2 and overlapped with the
semiconductor T21 of the second switch transistor T2, in
which the second switch transistor T2 in the drawings is a
double-gate structure including two gate electrodes T22,
which is not limited in the embodiments of the present
disclosure, for example, in other implementing manners, the
second switch transistor T2 may be a single-gate structure
only including one gate electrode T22. The gate electrode
Td2 of the transistor Td is located on the gate insulation
layer 2 and overlapped with the semiconductor Tdl of the
driving transistor Td. The intetlayer insulation layer 3 is
configured to cover the gate electrode T12 of the first switch
transistor T1, the gate electrode T22 of the second switch
transistor T2, and the gate electrode Td2 of the driving
transistor Td, for example, in the structure shown in FIG. 7,
the interlayer insulation layer 3 includes a first interlayer
insulation layer 31 and a second interlayer insulation layer
32. The first driving voltage line PVDD is arranged on the
interlayer insulation layer 3 and electrically connected with
a source electrode Td3 or a drain electrode Td4 of the
driving transistor Td, in which, for example, the first driving
voltage line PVDD is electrically connected with the source
electrode Td3 of the driving transistor Td, for example, the
first driving voltage line PVDD is directly connected with
the source electrode Td3 of the driving transistor Td via the
through holes in the interlayer insulation layer 3 and the gate
insulation layer 2. It should be noted that in the embodi-
ments of the present disclosure, the semiconductor of the
transistor refers to a channel portion of the transistor in the
semiconductor layer, two ends of the channel portion of the
transistor in the semiconductor layer are respectively the
source electrode and the drain electrode, and the source
electrode and the drain electrode are the doped semiconduc-
tor portions which can transmit current, while the channel
portion is the semiconductor portion overlapped with the
gate electrode of the transistor, the voltage signal applied to
the gate electrode can control turn-on or turn-off of the
channel portion to realize functions of the switch transistor
and the driving transistor. A first electrode plate C1 of the
capacitor C arranged on the substrate 1 and overlapped with
the gate electrode Td2 of the driving transistor Td, i.e., the
gate electrode Td2 of the driving transistor Td serves as a
second electrode plate of the capacitor C at the same time.
The first reference voltage line VREF1 is arranged on the
substrate 1 and configured to extend in a first direction h1.
The second reference voltage line VREF2 is arranged on the
substrate 1 and configured to extend in a second direction h2
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perpendicular to the first direction h1. The first electrode of
the first switch transistor T1 is electrically connected with
the first reference voltage line VREF1, for example, the
source electrode T13 of the first switch transistor T1 is
electrically connected with the first reference voltage line
VREF1, for example, the source electrode T13 of the first
switch transistor T1 is directly connected with the first
reference voltage line VREF1 via the through holes in the
interlayer insulation layer 3 and the gate insulation layer 2.
For example, a second electrode of the first switch transistor
T1 is electrically connected with the first electrode plate C1
of the capacitor C, for example, the drain electrode T14 of
the first switch transistor T1 is electrically connected with
the first electrode plate C1 of the capacitor C, for example,
the drain electrode T14 of the first switch transistor T1 is
connected with the first connection line L1 via the through
holes in the interlayer insulation layer 3 and the gate
insulation layer 2, and the first connection line L1 is con-
figured to extend to the position at which the first electrode
plate C1 of the capacitor C is located, and connect with the
first electrode plate C1 via a through hole in the second
interlayer insulation layer 32, so as to realize the electrical
connection between the drain electrode T14 of the first
switch transistor T1 and the first electrode plate C1 of the
capacitor C. The first electrode of the second switch tran-
sistor T2 is electrically connected with the second reference
voltage line VREF2, for example, the drain electrode T24 of
the second switch transistor T2 is electrically connected with
the second reference voltage line VREF2, for example, the
drain electrode T24 of the second switch transistor T2 is
connected with the second connection line L2 via the
through holes in the interlayer insulation layer 3 and the gate
insulation layer 2, and the second connection line 1.2 is
configured to extend to the position at which the second
reference voltage line VREF2 is located, and connect with
the second reference voltage line VREF2 via a through hole
in the second interlayer insulation layer 32 to realize the
electrical connection between the drain electrode T24 of the
second switch transistor T2 and the second reference voltage
line VREF2. The electrical connection between the second
electrode of the second switch transistor T2 and the gate
electrode Td2 of the driving transistor Td, for example, the
electrical connection between the source electrode T23 of
the second switch transistor T2 and the gate electrode Td2
of the driving transistor Td, for example, the source elec-
trode T23 of the second switch transistor T2 is connected
with the third connection line 1.3 via the through holes in the
interlayer insulation layer 3 and the gate insulation layer 2,
and the third connection line L3 is configured to extend to
the position at which the gate electrode Td2 of the driving
transistor Td is located, and connect with the gate electrode
Td2 of the driving transistor Td via a through hole in the
interlayer insulation layer 3. At the junction between the
third connection line L3 and the gate electrode Td2 of the
driving transistor Td, a hollow structure is arranged on the
first electrode plate C1 to prevent the first electrode plate C1
from short-circuiting with the gate electrode Td2 of the
driving transistor Td. In this embodiment, the first and
second electrodes of the transistor are a source electrode and
a drain electrode, respectively. For example, if the first
electrode 1s a source electrode, the second electrode is a
drain electrode; and if the first electrode is a drain electrode,
and the second electrode is a source electrode.
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[0025] According to the organic light-emitting display
panel in the embodiments of the present disclosure, the first
reference voltage line VREF1 and the second reference
voltage line VREF2 extend along the first direction hl and
the second direction h2, respectively. In the display panel,
the driving chip and the display region are arranged along
the first direction h1 or the second direction h2, i.e., one of
the reference voltage signal lines can be directly connected
with the driving chip after extending to the non-display
region, without providing an extra connection line, therefore
the space of the frame region is small due to the arrangement
manner of the first reference voltage line VREF1 and the
second reference voltage line VREF2, which is beneficial to
implementation of a narrow frame.

[0026] In some embodiments, the first reference voltage
line VREF1 is located in the first metal layer M1.

[0027] In some embodiments, the first metal layer M1
further includes a data line VDATA extending in the first
direction hl.

[0028] The first reference voltage line VREF1 is config-
ured to provide a first reference voltage for the first electrode
plate C1 of the capacitor C. The second plate of the capacitor
C is the gate electrode Td2 of the driving transistor Td. The
potential at the gate electrode Td2 of the driving transistor
Td is associated with a leakage current of the driving
transistor Td, while the leakage current of the driving
transistor Td is associated with brightness of the light-
emitting device. The data line VDATA extends along a first
direction hl. The first direction hl is defined as a column
direction and a second direction h2 is defined as a row
direction. A driving process of the display panel is row by
row; i.e., the pixel driving circuits in the same row are
charged at the same time. After charging for the pixel driving
circuits in the row is completed, charging for the pixel
driving circuits of the next row is then performed. Assuming
that the first reference voltage line VREF1 extends in the
second direction h2, since the first reference voltage line
VREF1 is connected with pixel driving circuits in the same
row, if the first electrode plate C1 of a certain capacitor C in
the pixel driving circuits in the same row is at an abnormal
potential, the potential at the first electrode plate C1 of the
capacitor C in the other pixel driving circuits in the same
row may be affected by the first reference voltage line
VREF1, thereby making the entire row of pixels display
abnormally. In the embodiments of the present disclosure,
the first reference voltage line VREF1 extends along the first
direction h1, while pixel driving circuits in a same column
are charged at different time periods, thus avoiding the
problem that the abnormal potential of the first electrode
plate C1 of the capacitor C in a certain pixel driving circuit
may adversely affect other pixel driving circuits through the
first reference voltage line VREF1. Both of the first refer-
ence voltage line VREF1 and the data line VDATA extend
along the first direction hl and may not affect each other,
therefore, they can be arranged in a same layer and can be
manufactured through a same patterning process, thereby
saving processes.

[0029] In some embodiments, the organic light-emitting
display panel further includes a third switch transistor T3.
The semiconductor T31 of the third switch transistor T3 is
located in the semiconductor layer. A first electrode of the
third switch transistor T3 is electrically connected with the
data line VDATA, for example, the source electrode T33 of
the third switch transistor T3 is connected with the data line
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VDATA via the through holes in the interlayer insulation
layer 3 and the gate insulation layer 2. The second electrode
of the third switch transistor T3 is electrically connected
with the first electrode plate C1 of the capacitor C, for
example, the drain electrode T34 of the three-switch tran-
sistor T3 is electrically connected with the first electrode
plate C1 of the capacitor C, i.e., the drain electrode T34 of
the third switch transistor T3 is electrically connected with
the drain electrode T14 of the first switch transistor T1.
[0030] Insome embodiments, the first driving voltage line
PVDD is located in the first metal layer M1 and extends in
the first direction hl. Since the first driving voltage line
PVDD, the first reference voltage line VREF1, and the data
line VDATA all extend in the first direction hl and do not
affect each other, thus they can be arranged in a same layer
and can be manufactured through a same patterning process,
thereby saving processes.

[0031] In some embodiments, the second reference volt-
age line VREF2 is located in a second metal layer M2
different from the first metal layer M1.

[0032] Because the second reference voltage line VREF2
and the first reference voltage line VREF1 extend in two
directions perpendicular to each other, the second reference
voltage line VREF2 and the first reference voltage line
VREF1 are respectively located in different metal layers so
as to avoid mutual influence between them.

[0033] In some embodiments, the second reference volt-
age line VREF2 is electrically connected with the first
electrode of the second switch transistor T2 via a through
hole.

[0034] Since the second reference voltage line VREF2 is
located at a different layer from the layer at which the source
electrode T23 and the drain electrode 124 of the second
switch transistor T2 are located, an electrical connection
needs to be achieved via a through hole, for example, the
drain electrode T24 of the second switch transistor T2, is
electrically connected with the second reference voltage line
VREF2, for example, the drain electrode T24 of the second
switch transistor T2 is connected with the second connection
line 1.2 via the through holes in the interlayer insulation
layer 3 and the gate insulation layer 2. The second connec-
tion line 1.2 extends to the position at which the reference
voltage line VREF2 is located, and is connected with the
second reference voltage line VREF2 via the through hole in
the interlayer insulation layer 3 so as to achieve the electrical
connection between the drain electrode T24 of the second
switch transistor T2 and the second reference voltage line
VREF2. In another implementing manner, the drain elec-
trode T24 of the second switch transistor T2 may extend to
the position at which the second reference voltage line
VREF2 is located. At this time, the drain electrode T24 of
the second switch transistor T2 may electrically connect
with the second reference voltage line VREF2 via the
through holes in the interlayer insulation layer 3 and the gate
insulation layer 2 directly. In this case, no additional second
connection line .2 needs to be provided. No matter what
structures of the drain electrodes T24 of the second switch
transistor T2 are, the through hole is needed to realize the
electrical connection between the drain electrode T24 of the
second switch transistor T2 and the reference voltage line
VREF2. It should be noted that the drawings only show the
electrical connection structure between the drain electrode
T24 of the second switch T2 and the second reference
voltage VREF2 through the second connection line L.2.
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[0035] In some embodiments, the first electrode plate C1
of the capacitor C is located in the second metal layer M2.
[0036] The first electrode plate C1 and the second refer-
ence voltage line VREF2 are arranged in a same layer, and
can be manufactured through a same patterning process,
thereby saving processes.

[0037] In some embodiments, the organic light-emitting
display panel further includes a second driving voltage line
(not shown in the drawings), and the second driving voltage
line is electrically connected with the first driving voltage
line PVDD.

[0038] In some embodiments, the second driving voltage
line is located in the second metal layer M2 and extends in
the second direction h2.

[0039] The second driving voltage line is configured to
connect a different first driving voltage line PVDD in order
to make the potentials on the respective first driving voltage
lines PVDD tend to be uniform.

[0040] In some embodiments, the organic light-emitting
display panel further includes a scan line extending in the
second direction h2, for example, a first scan line S1, which
is electrically connected with the gate electrode T22 of the
second switch transistor T2.

[0041] In some embodiments, the organic light-emitting
display panel further includes a light-emitting control line
extending in the second direction h2, for example, a first
light-emitting control line EMIT1, which is electrically
connected with the gate electrode T12 of the first switch
transistor T1.

[0042] In some embodiments, the scan line (including the
first scan line S1), the gate electrode T22 of the second
switch transistor T2, the light-emitting control line (includ-
ing the first light-emitting control line EMIT1), and the gate
electrode T12 of the first switch transistor T1 are all located
in a third metal layer M3.

[0043] In some embodiments, the third metal layer M3
and the second metal layer M2 are located in a same film
layer (the structure in which the third metal layer M3 and the
second metal layer M2 are located in the same film layer is
not shown in the drawings).

[0044] In some embodiments, the second metal layer M2
is located between the third metal layer M3 and the first
metal layer M1.

[0045] The interlayer insulation layer 3 includes a first
interlayer insulation layer 31 and a second interlayer insu-
lation layer 32. The first interlayer insulation layer 31 is
located between the second metal layer M2 and the third
metal layer M3. The inter-insulation layer 32 is located
between the second metal layer M2 and the first metal layer
Ml.

[0046] In some embodiments, as shown in FIG. 8, FIG. 8
is a structural schematic diagram showing a cross section of
a first switch transistor and a light-emitting device in FIG. 3.
The organic light-emitting display panel further includes: an
anode FE1; an organic light-emitting material layer E2
arranged on the anode El; a cathode E3 arranged on the
organic light-emitting material layer E2, and the first refer-
ence voltage line VREF1 or the second reference voltage
line VREF2 and the anode E1 are arranged in a same film
layer. FIG. 8 only shows the case that the first reference
voltage line VREF1 and the anode E1 are arranged in a same
film layer.

[0047] As shown in FIGS. 2 to 8. FIG. 3 shows a pixel
driving circuit corresponding to one sub-pixel in an organic
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light-emitting display panel. The pixel driving circuit further
includes a fourth switch transistor T4, a fifth switch tran-
sistor T5, a sixth switch transistor T6 and a light-emitting
device E, and the light-emitting device E in FIG. 3 is omitted
in FIG. 2. The scan line further includes a second scan line
S2. The light-emitting control line further includes a second
light-emitting control line EMIT2. The first electrode of the
fourth switch transistor T4 is electrically connected with the
gate electrode Td2 of the driving transistor Td. For example,
the source electrode T43 of the fourth switch transistor T4
is electrically connected with the gate electrode Td2 of the
driving transistor Td. The gate electrode Td2 of the driving
transistor Td is defined as a first node N1, the second
electrode of the driving transistor Td is defined as a second
node N2, and the first electrode plate C1 of the capacitor C
is defined as a third node N3. For example, the drain
electrode Td4 of the driving transistor Td is the second node
N2. The source electrode T43 of the fourth switch transistor
T4 is electrically connected with the first node N1. The
second electrode of the fourth switch transistor T4 is elec-
trically connected with the second node N2. For example,
the drain electrode T44 of the fourth switch transistor T4 is
electrically connected with the second node N2. The gate
electrode T42 of the fourth switch transistor T4 is electri-
cally connected with the second scan line S2. The fourth
switch transistor T4 may be a double gate structure, i.e.,
include two gate electrodes T42. The first electrode of the
fifth switch transistor T5 is electrically connected with the
second node N2. The second electrode of the fifth switch
transistor T5 is electrically connected with a fourth node N4.
For example, the source electrode T53 of the fifth switch
transistor T5 is electrically connected with the second node
N2, and the drain electrode T54 of the fifth switch transistor
T5 is electrically connected with the fourth node N4. The
first electrode of the sixth switch transistor T6 is electrically
connected with the second reference voltage line VREF2,
and the second electrode of the sixth switch transistor T6 is
electrically connected with the fourth node N4. For example,
the drain electrode T64 of the sixth switch transistor T6 is
electrically connected with the second reference voltage line
VREF2, and the source electrode T63 of the sixth switch
transistor T6 is electrically connected with the fourth node
N4. The fourth node N4 is electrically connected with the
anode E1 of the light-emitting device E. The cathode E3 of
the light-emitting device E is electrically connected with a
third driving voltage line PVEE. The third driving voltage
line PVEE is configured to supply the cathode E3 of the
light-emitting device E with a required potential, and is not
shown in FIG. 2. The anode E1 may be formed of various
conductive materials. For example, the anode E1 can be
made into a transparent electrode or a reflective electrode
depending on the application. When the anode E1 is the
transparent electrode, it may include the materials of indium
tin oxide (ITO), indium zinc oxide (IZ0), and zinc oxide
(ZnO) or indium oxide (In,05), etc. When the anode E1 is
the reflective electrode, it may be formed of Ag, Mg, Al, P,
Pd, Au, Ni, Nd, Ir, Cr or a mixture thereof, and ITO, 120,
Zn0, In203, or the like may be formed on the reflective
layer. The organic light-emitting material layer E2 may be
formed of a low molecular weight organic material or a high
molecular weight organic material. The organic light-emit-
ting material layer E2 may include an organic emission
layer, and may further include at least one of a hole injection
layer (HIL), a hole transport layer (HTL), an electron
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transport layer and an electron injection layer. In addition to
the organic emission layer, the organic light-emitting mate-
rial layer E2 may include other various functional layers.
The cathode E3 is similar to the anode E1 and may be a
transparent electrode or a reflective electrode. When the
cathode E3 is a reflective electrode, the anode El is a
transparent electrode, then the display panel is a top emis-
sion structure. When the cathode E3 is a transparent elec-
trode, the anode F1 is a reflective electrode, then the display
panel is a bottom emission structure. The anode E1 and the
cathode E3 are insulated from each other by the organic
light-emitting material layer E2. If a voltage is applied
between the anode E1 and the cathode E3, the organic
light-emitting material layer E2 emits visible light, thereby
realizing luminous display of the sub-pixels.

[0048] The organic light-emitting display panel according
to the embodiments of the present disclosure is described
hereafter by taking the pixel driving circuit shown in FIG. 3
as an example. As shown in FIGS. 3 and 9, FIG. 9 is a
sequence signal diagram of the pixel driving circuit in FIG.
3

[0049] In a first stage t1, each of the first scan line S1, the
second scan line S2, and the second light-emitting control
line EMIT2 provides a cut-off level (e.g., a high level) to
control the second switch transistor T2, the third switch
transistor T3, the fourth switch transistor T4, the fifth switch
transistor T5 and the sixth switch transistor T6 to be cut off.
The first light-emitting control line EMIT1 provides a turn-
on level (e.g., a low level) to control turn-on of the first
switch transistor T1. At this time, the voltage on the first
reference voltage signal line VREF1 is transmitted to the
third node N3 through the first switch transistor T1, so as to
reset the third node N3. The potential of the third node N3
is Vrefl.

[0050] In a second stage t2, each of the second scan line
S2 and the second light-emitting control line EMIT2 pro-
vides a cut-off level to control the third switch transistor T3,
the fourth switch transistor T4, and the fifth switch transistor
T5 to be cut off. Each of the first scan line S1 and the first
light-emitting control line EMIT1 provides a turn-on level to
control the first switch transistor T1, the second switch
transistor T2, and the sixth switch transistor T6 to be turned
on. At this time, the voltage on the first reference voltage
signal line VREF1 is transmitted to the third node N3
through the first switch transistor T1. The potential of the
third node N3 is Vrefl, so as to reset the third node N3. The
voltage on the second reference voltage signal line VREF2
is transmitted to the first node N1 through the second switch
transistor T2. The potential of the node N1 1s Vref2, so as to
reset the first node N1. The voltage on the second reference
voltage signal line VREF2 is transmitted to the fourth node
N4 through the sixth switch transistor T6, so as to reset the
fourth node N4.

[0051] In a third stage t3, each of the second scan line S2,
the first light-emitting control line EMIT1, and the second
light-emitting control line EMIT2 provides a cut-off level to
control the first switch transistor T1, the third switch tran-
sistor T3, the fourth switch transistor T4 and the fifth switch
transistor T5 to be cut off. The first scan line S1 provides a
turn-on level to control the second switch transistor T2 and
the sixth switch transistor T6 to be turned on. The potential
at the third node N3 is maintained as Vrefl by the effect of
the capacitor C. The potential at node N1 is Vref2.
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[0052] 1In a fourth stage t4, each of the first scan line S1,
the second scan line S2, the first light-emitting control line
EMIT1, and the second light-emitting control line EMIT2
provides a cut-off level to cut off all of the first switch
transistor T1, the second switch transistor T2, the third
switch transistor T3, the fourth switch transistor T4, the fifth
switch transistor T5, and the sixth switch transistor T6. The
first node N1 is maintained as Vref2 by the capacitor C, and
the third node N3 is maintained as Vrefl by the capacitor C.
[0053] In a fifth stage t5, each of the first scan line S1, the
first light-emitting control line EMIT1, and the second
light-emitting control line EMIT2 provides a cut-off level to
control the first switch transistor T1, the second switch
transistor T2, the fifth switch transistor T5, and the sixth
switch transistor T6 to be cut off. The second scan line S2
provides a turn-on level to control the third switch transistor
T3 and the fourth switch transistor T4 to be turned on. At this
time, the data voltage Vdata on the data line VDATA is
transmitted to the third node N3 through the third switch
transistor T3. The potential at the third node N3 is changed
from Vrefl to Vdata. At this time, the driving transistor Td
is turned on, and the current of the first driving voltage line
PVDD is transmitted to the first node N1 through the driving
transistor Td and the fourth switch transistor T4 until the
driving transistor Td is cut off, so that the potential at the first
node N1 becomes Vdd-IVthl, Vdd is the potential of the first
driving voltage line PVDD, and V'th is a threshold voltage of
the driving transistor Td.

[0054] In a sixth stage t6, each the first scan line S1, the
second scan line S2, the first light-emitting control line
EMIT1, and the second light-emitting control line EMIT2
provides a cut-off level to cut off the first switch transistor
T1, the second switch transistor T2, and the third switch
transistor T3, the fourth switch transistor T4, the fifth switch
transistor T5 and the sixth switch transistor T6. The third
node N3 is maintained as Vdata by the capacitor C, and the
first node N1 is maintained as Vdd-IVthl by the capacitor C.
[0055] In a seventh stage t7, each of the first scan line S1,
the second scan line S2, and the second light-emitting
control line EMIT2 provides a cut-off level to control the
second switch transistor T2, the third switch transistor T3,
the fourth switch transistor T4, the fifth switch transistor T3
and the sixth switch transistor T6 to be cut off. The first
light-emitting control line EMIT1 provides a turn-on level to
control the first switch transistor T1 to be turned on. The
voltage on the first reference voltage line VREF1 is trans-
mitted to the third node N3 so as to change the potential at
the third node N3 to Vrefl, and change the potential at the
first node N1 to Vrefl-Vdata+(Vdd-IVthl) by effect of the
capacitor C.

[0056] In an eighth stage t8, each of the first scan line S1
and the second scan line S2 provides a cut-off level to
control the second switch transistor T2, the third switch
transistor T3, the fourth switch transistor T4, and the sixth
switch transistor T6 to be cut off. The first light-emitting
control line EMIT1 and the second light-emitting control
line EMIT? are turned on to control the first switch transistor
T1 and the fifth switch transistor T5 to be turned on. The
driving transistor Td is turned on by the effect of the
potential of Vrefl-Vdata+(Vdd-IVthl) at the first node N1,
and generates a driving current Id. The light-emitting device
E emits light under the effect of the driving current Id
according to a formula of the driving current,

Id=K(Vdd-Vrefl+Vdata-(Vdd-|Pth))- Fihl )2,
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[0057] i.e., Id=K(Vdata-Vrefl)?, where K is a constant. It
can be seen that the driving current Id is independent of the
threshold voltage of the driving transistor Td, and therefore,
the threshold voltage drift is prevented from adversely
affecting the brightness of the light-emitting device E.
[0058] It should be noted that the specific structure of the
pixel driving circuit in FIG. 3 and the sequence signal in
FIG. 9 are only examples, and the specific structure and
sequence signal of the pixel driving circuit are not limited in
the embodiments of the present disclosure.

[0059] Insomeembodiments, as shown in FIGS. 2 and 10,
FIG. 10 is a partial schematic diagram of a display panel
according to an embodiment of the present disclosure. The
organic light-emitting display panel includes sub-pixels 10
arranged in a matrix. Each of the sub-pixels 10 includes a
first switch transistor T1, a second switch transistor T2 and
a driving transistor Td. The first electrodes of the first switch
transistors T1 of all sub-pixels 10 in a same column are
electrically connected with a same first reference voltage
line VREF1. For example, the source electrodes T13 of the
first switch transistors T1 of all the sub-pixels 10 in a same
column are electrically connected with a same first reference
voltage line VREF1. The first electrodes of the second
switch transistors T2 of all the sub-pixels 10 in a same row
is electrically connected with a same second reference
voltage line VREF2. For example, the drain electrodes T24
of the second switch transistors T2 of all the sub-pixels 10
in a same row are electrically connected with a same second
reference voltage line VREF2.

[0060] Insome embodiments, the reference voltage Vrefl
transmitted by the first reference voltage line VREF1 is a
positive potential, and the reference voltage Vref2 transmit-
ted by the second reference voltage line VREF2 is a negative
potential, so as to facilitate the reset of the first node N1.
[0061] In some embodiments, as shown in FIG. 11, FIG.
11 is a structural schematic diagram of an organic light-
emitting display device according to an embodiment of the
present disclosure. An embodiment of the present disclosure
provides an organic light-emitting display device including
the above-mentioned organic light-emitting display panel
100.

[0062] The specific structure and principle of the organic
light-emitting display panel 100 are the same as those of the
above embodiments, and are not elaborated here. The dis-
play device may be any electronic device having a display
function, such as a touch screen display, a mobile phone, a
tablet computer, a notebook computer, an electronic paper
book, or a television, and the like.

[0063] The foregoing embodiments are some of the
embodiments of the present disclosure and are not intended
to limit the present disclosure. Any modifications, equiva-
lent substitutions and improvements made within the spirit
and principle of the present disclosure shall be included the
protection scope of the present disclosure.

What is claimed is:
1. An organic light-emitting display panel, comprising:
a substrate;

a semiconductor of a first switch transistor arranged on
the substrate;

a semiconductor of a second switch transistor arranged on
the substrate;

a semiconductor of a driving transistor arranged on the
substrate and having one or more bending portions;
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a gate insulation layer covering the semiconductor of the
first switch transistor, the semiconductor of the second
switch transistor, and the semiconductor of the driving
transistor;

a gate electrode of the first switch transistor located on the
gate insulation layer and overlapping the semiconduc-
tor of the first switch transistor;

a gate electrode of the second switch transistor located on
the gate insulation layer and overlapping the semicon-
ductor of the second switch transistor;

a gate electrode of the driving transistor located on the
gate insulation layer and overlapping the semiconduc-
tor of the driving transistor;

an interlayer insulation layer covering the gate electrode
of the first switch transistor, the gate electrode of the
second switch transistor, and the gate electrode of the
driving transistor;

a first driving voltage line arranged on the interlayer
insulation layer and electrically connected to a source
electrode or a drain electrode of the driving transistor;

a first electrode plate of a capacitor arranged on the
substrate and overlapping the gate electrode of the
driving transistor;

a first reference voltage line arranged on the substrate and
extending in a first direction;

a second reference voltage line arranged on the substrate
and extending in a second direction perpendicular to
the first direction,

a first electrode of the first switch transistor electrically
connected to the first reference voltage line,

asecond electrode of the first switch transistor electrically
connected to the first electrode plate of the capacitor;

a first electrode of the second switch transistor electrically
connected to the second reference voltage line; and

a second electrode of the second switch transistor elec-
trically connected to the gate electrode of the driving
transistor.

2. The organic light-emitting display panel according to
claim 1, wherein the first reference voltage line is located in
a first metal layer.

3. The organic light-emitting display panel according to
claim 2, wherein the first metal layer further comprises a
data line extending in the first direction.

4. The organic light-emitting display panel according to
claim 3, wherein the organic light-emitting display panel
further comprises a third switch transistor, the third switch
transistor having a first electrode electrically connected to
the data line and a second electrode electrically connected to
the first electrode plate of the capacitor.

5. The organic light-emitting display panel according to
claim 3, wherein the first driving voltage line is located in
the first metal layer, and the first driving voltage line extends
in the first direction.

6. The organic light-emitting display panel according to
claim 2, wherein the second reference voltage line is located
in a second metal layer different from the first metal layer.

7. The organic light-emitting display panel according to
claim 6, wherein the second reference voltage line is elec-
trically connected to the first electrode of the second switch
transistor via a through hole.

8. The organic light-emitting display panel according to
claim 6, wherein the first electrode plate of the capacitor is
located in the second metal layer.
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9. The organic light-emitting display panel according to
claim 6, wherein the organic light-emitting display panel
further comprises a second driving voltage line electrically
connected to the first driving voltage line.

10. The organic light-emitting display panel according to
claim 9, wherein the second driving voltage line is located
in the second metal layer and extends in the second direc-
tion.

11. The organic light-emitting display panel according to
claim 6, wherein the organic light-emitting display panel
further comprises a scan line extending in the second
direction, and the scan line is electrically connected to the
gate electrode of the second switch transistor.

12. The organic light-emitting display panel according to
claim 11, wherein the organic light-emitting display panel
further comprises a light-emitting control line extending in
the second direction, and the light-emitting control line is
electrically connected to the gate electrode of the first switch
transistor.

13. The organic light-emitting display panel according to
claim 12, wherein the scan line, the gate electrode of the
second switch transistor, the light-emitting control line, and
the gate electrode of the first switch transistor are all located
in a third metal layer.

14. The organic light-emitting display panel according to
claim 13, wherein the third metal layer and the second metal
layer are located in a same film layer.

15. The organic light-emitting display panel according to
claim 13, wherein the second metal layer is located between
the third metal layer and the first metal layer.

16. The organic light-emitting display panel according to
claim 1, further comprising:

an anode;

an organic light-emitting material layer arranged on the
anode; and

a cathode arranged on the organic light-emitting material
layer,

wherein the first reference voltage line or the second
reference voltage line is arranged in a same film layer
as the anode.

17. The organic light-emitting display panel according to

claim 1, comprising;

a plurality of sub-pixels arranged in a matrix, wherein
each of the plurality of sub-pixels comprises the first
switch transistor, the second switch transistor and the
driving transistor,

wherein the first electrodes of the first switch transistors
of all sub-pixels in a same column of the matrix are
electrically connected to a same first reference voltage
line; and the first electrodes of the second switch
transistors of all sub-pixels in a same row of the matrix
are electrically connected to a same second reference
voltage line.

18. The organic light-emitting display panel according to
claim 1, wherein a reference voltage transmitted by the first
reference voltage line is a positive potential and a reference
voltage transmitted by the second reference voltage line is a
negative potential.

19. An organic light-emitting display device, comprising:

an organic light-emitting display panel comprising:

a substrate:

a semiconductor of a first switch transistor arranged on

the substrate;
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a semiconductor of a second switch transistor arranged on
the substrate;

a semiconductor of a driving transistor arranged on the
substrate and having one or more bending portions;

a gate insulation layer covering the semiconductor of the
first switch transistor, the semiconductor of the second
switch transistor, and the semiconductor of the driving
transistor;

a gate electrode of the first switch transistor located on the
gate insulation layer and overlapping the semiconduc-
tor of the first switch transistor;

a gate electrode of the second switch transistor located on
the gate insulation layer and overlapping the semicon-
ductor of the second switch transistor;

a gate electrode of the driving transistor located on the
gate insulation layer and overlapping the semiconduc-
tor of the driving transistor;

an interlayer insulation layer covering the gate electrode
of the first switch transistor, the gate electrode of the
second switch transistor, and the gate electrode of the
driving transistor;
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a first driving voltage line arranged on the interlayer
insulation layer and electrically connected to a source
electrode or a drain electrode of the driving transistor;

a first electrode plate of a capacitor arranged on the
substrate and overlapping the gate electrode of the
driving transistor;

a first reference voltage line arranged on the substrate and
extending in a first direction;

a second reference voltage line arranged on the substrate
and extending in a second direction perpendicular to
the first direction;

a first electrode of the first switch transistor electrically
connected to the first reference voltage line,

a second electrode of the first switch transistor electrically
connected to the first electrode plate of the capacitor;

a first electrode of the second switch transistor electrically
connected to the second reference voltage line; and

a second electrode of the second switch transistor elec-
trically connected to the gate electrode of the driving
transistor.



patsnap

TREMOF) BNERAEREABRNBENAKE REE
[F(RE)E US20190035875A1 K (aH)A 2019-01-31
BRiES US16/147582 % A 2018-09-29

#RIRE(ERRAGE) LEEBEXZAM OLED
(BRI AGE) E#BXSAM-OLED CO. , LTD.

HETHFEIAGE) EBXZAM-OLED CO. , LTD.

[#R1 &% BB A XIN YU
LI YUE
HAN LIJING
EBHA XIN, YU
LI, YUE
HAN, LIJING
IPCH %5 HO1L27/32 HO1L27/12 G09G3/3291 G09G3/3266
CPCH¥%E HO1L27/3276 H01L27/124 G09G3/3291 G09G3/3266 G09G2300/0426 G09G3/3233 G09G2300/0819

G09G2300/0842 G09G2300/0861 G09G2310/0251 G09G2310/0262 HO1L27/1255

R 201810494363.3 2018-05-22 CN
H A 43 FF 38R US10516015
IEheE Espacenet USPTO
X VREF1 PVDD

BEGF) \ B B ) o E S v
BR—MANAKETEAR. LRERDE  F-RHaEL , RER T i
EHSEE SR SEENRBRNRERBEE E—SEBE nerr: — S
% REEERL  ARENVAE—SREME-SEREL  REE e mé@é@%
EiRE  HREREEETE—FONE=HELEN, E—FXaHE o g§§§§§§ .
ENE-—BRSE-—SERELEEE - FEEHENE-BRS o {g\% éilg :
BMABNE - BRRREE, BoAXSAENE—ARSE-SED i Zdé e
FARIEE  BoFXBAENE= LREEH SAEEOMRER. e §Z§%é .

/ =z -~

TS —77I %

T6 I %

LZ\ /

. VREF2\G !Z



https://share-analytics.zhihuiya.com/view/b9f6afea-658a-48c9-88f0-cf0959dca39d
https://worldwide.espacenet.com/patent/search/family/063846894/publication/US2019035875A1?q=US2019035875A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220190035875%22.PGNR.&OS=DN/20190035875&RS=DN/20190035875

