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Pixel Circuit and Display Panel (57)
Abstract: The

present invention discloses a pixel circuit and a display panel, wherein the pixel
circuit includes a data writing module, a driving module, a light-emitting module, a first
initialization module, and a first shielding module. The first end of the first initialization
module is connected to the initialization signal line, the second end of the first initialization
module is connected to the first end of the light-emitting module, the first initialization
module includes a first multi-gate transistor, the first multi-gate transistor includes at
least two first sub-transistors connected in series, and adjacent first sub-transistors are
electrically connected through a first intermediate node between the two. The first
shielding module includes at least one first shielding capacitor, and the first end of the
first shielding capacitor is connected to the first intermediate node. The more the
number of first sub-transistors, the smaller the leakage current of the first initialization
module, thereby reducing the potential change of the first end of the light-emitting

module. The first shielding capacitor can stabilize the potential of the first intermediate
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node, thereby reducing the leakage current of the first multi-gate transistor, which is beneficial to display uniformity.
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1. A pixel circuit, comprising: a data writing module, a driving module, a light emitting module, a first initialization module, and a first shielding module;

The data writing module is used to write data signals to the control end of the driving module under the control of the signal received by its own control end; the driving module and the light emitting
module are connected between

the first power line and the second power line, and the driving module is used to write data signals to the control end of the driving module under the control of the signal received by its own control end;
outputting a driving signal according to the data signal to drive the light-emitting module to emit light;

A first end of the first initialization module is connected to an initialization signal line, and a second end of the first initialization module is connected to a first end of the
light-emitting module. The first initialization module is configured to write an initialization voltage to the first end of the light-emitting module under control of a signal connected to
its control end. The first initialization module includes a first multi-gate transistor, which includes at least two first sub-transistors connected in series, with adjacent first sub-

transistors electrically connected via a first intermediate node therebetween.

The first shielding module includes at least one first shielding capacitor, a first end of the first shielding capacitor is connected to at least one first intermediate node, and

a second end of the first shielding capacitor is connected to a fixed voltage.

The first shielding capacitor is electrically connected to the initialization signal line, or the second end of the first shielding capacitor is electrically connected to the first power line.

3. The pixel circuit according to claim 1, characterized in that the line width of the active layer of the first multi-gate transistor is less than a first set threshold value;
preferably, the driving module includes

a driving transistor, and the first set threshold value is equal to the line width of the active layer of the driving transistor. 4. The pixel circuit according to claim 1,
characterized in that it

also includes a second initialization module and a second shielding module; the first end of the second initialization module is connected to the initialization signal line,
the

second end of the second initialization module is connected to the control end of the driving module, and the second initialization module is used to write the initialization

voltage to the control end of the driving module under the control of the signal connected to its own control end; the second initialization module includes a second multi-gate
transistor, the second multi-gate transistor includes at least two second sub-transistors connected in series, and adjacent second sub-transistors are electrically connected
through a second intermediate node therebetween; the second shielding module includes at least one second shielding capacitor, the first end of the second shielding capacitor
is connected to at least one second intermediate node, and the

second end of the second shielding capacitor is connected to a fixed voltage; preferably, the second end of the second shielding capacitor is electrically connected to

the initialization signal line, or the second shielding

The second end of the capacitor is electrically connected to the first power line;

preferably, the line width of the active layer of the second multi-gate transistor is less than the second set threshold; and/or, the

pixel circuit further includes a compensation module and a third shielding module, the compensation module is used to control the pixel circuit to
Compensating the threshold voltage of the driving transistor included in the driving module under the control of the signal connected to the terminal;

The compensation module includes a third multi-gate transistor, the third multi-gate transistor includes at least two third sub-transistors connected in series, and adjacent
third sub-transistors are electrically connected via a third intermediate node therebetween; the third shielding module includes at least

one third shielding capacitor, a first end of the third shielding capacitor is connected to at least one third intermediate node, and a second end of the third shielding
capacitor is connected to a fixed voltage; preferably, the second end of the third shielding capacitor is electrically connected to the

initialization signal line, or the third shielding module is electrically connected to the initialization signal line.

The second end of the capacitor is electrically connected to the first power line.
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5. A display panel, characterized in that it includes the pixel circuit according to any one of claims 1-4, and further includes a first power line, a
data line, an initialization signal line, a first scan line and a second scan line, the first power line and the data line extend along a first direction, the
initialization signal line, the first scan line and the second scan line extend along a second direction, and the first direction and the second direction
intersect; Preferably, the pixel circuits are arranged in

an array, the first direction is the column direction of the pixel circuits, the second direction is the row direction of the pixel circuits, the control end
of the first initialization module in each row of the pixel circuits is connected to the same first scan line, the first end of the first initialization module of
each row of the pixel circuits is connected to the same initialization signal line, the control end of the data write module of each row of the pixel circuits
is connected to the same second scan line, the first end of the data write module of each column of the pixel circuits is connected to the same data line,
and the pixel circuits in each column are connected to the same first power line; the first scan line connected to the pixel circuits in the same row is

located between the initialization signal line and the second scan line.

6. The display panel according to claim 5, wherein at least one of the first intermediate nodes of the first multi-gate transistor overlaps with the
first fixed potential structure to form at least one first shielding capacitor, and the first intermediate node of the first multi-gate transistor comprises a first
active portion in the active layer of the first multi-gate transistor that connects to an adjacent first sub-transistor;

Preferably, the first active portion includes the first scan line and the first active portion electrically connected to the same pixel circuit.

a first sub-active portion between the second scan lines;
The first fixed potential structure includes the first scanning line electrically connected to the same pixel circuit,
a first fixed potential portion between the second scan lines, the first fixed potential portion being electrically connected to the first power line;
The first fixed potential portion overlaps with the first sub-active portion to form a first shielding capacitor. 7. The display
panel according to claim 6, wherein the data line and the first power line are arranged along the second direction, and the first multi-gate transistor

is located on a side of the first power line connected to the pixel circuit to which the first multi-gate transistor belongs, away from the data line;

The first fixed potential structure further includes a first connecting portion connecting the first power line and the first fixed potential portion, the
first connecting portion extending along the second direction, and in the same pixel circuit, the first sub-active portion is located on a side of the first
connecting portion closer to the first scan line to which the pixel circuit is connected. 8. The display panel according

to claim 6, wherein the first multi-gate transistor includes at least three first sub-transistors connected in series, the first active portion includes a
second sub-active portion located on a side of the first scan line away from the second scan line; the second sub-active portion overlaps with the
initialization signal line to form a

first shielding capacitor; preferably, the pixel circuit includes a second connecting portion, the second connecting

portion extending along the first direction, one end of the second connecting portion connected to the initialization signal line and the other end
connected to the first electrode of the first multi-gate transistor, and the second electrode of the first multi-gate transistor connected to the first end of
the light-emitting module.

9. The display panel according to claim 7, wherein the pixel circuit further comprises a compensation module and a third shielding module, the
compensation module comprising a third multi-gate transistor, the third multi-gate transistor comprising at least two third sub-transistors connected in
series, at least one third intermediate node of the third multi-gate transistor overlapping with a third fixed potential structure to form at least one third
shielding capacitor, and the third intermediate node of the third multi-gate transistor comprising a third active portion in an active layer of the third multi-
gate transistor connecting adjacent third sub-transistors;

Preferably, the third active portion includes at least one third sub-active portion between the first scan line and the second scan line connected to

the same pixel circuit, and the third fixed potential structure includes at least one third fixed potential
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part, the third fixed potential part is connected to the first connecting part, and in the same pixel circuit, the third sub-active part and the third fixed potential
part are located on the side of the first connecting part close to the second scanning line connected to the pixel circuit, and the third sub-active part overlaps
with the corresponding third fixed potential part to form the third shielding capacitor.

10. The display panel according to claim 5 or 6, characterized in that the pixel circuit further comprises a second initialization module and a second
shielding module; the second initialization module comprises a second multi-gate transistor, the second multi-gate transistor comprises at least two second
sub-transistors connected in series, at least one second intermediate node of the second multi-gate transistor overlaps with the second fixed potential
structure to form at least one second shielding capacitor, and the second intermediate node of the second multi-gate transistor comprises a second active
portion in the active layer of the second multi-gate transistor connecting adjacent second sub-transistors;

preferably, the second active portion comprises a portion located away from the first scan line connected to the same pixel circuit
at least one fourth sub-active portion on one side of the second scan line; the

fourth sub-active portion overlaps with the initialization signal line to form a second shielding capacitor; preferably, the pixel

circuit includes a third connection portion and a fourth connection portion, the third connection portion and the fourth connection portion both extending
along the first direction, one end of the third connection portion connected to the initialization signal line, and the other end connected to the first electrode of
the second multi-gate transistor, one end of the fourth connection portion connected to the second electrode of the second multi-gate transistor, and the other
end connected to the control end of the driving module; preferably,

the third connection portion and the second connection portion have the same structure;

preferably, the second multi-gate transistor includes at least three second sub-transistors connected in series, and the second active portion includes
a fifth sub-active portion located between the first scan line and the second scan line electrically connected to the same pixel circuit; the second fixed potential
structure includes

a fifth sub-active portion located between the first scan line, the first scan line and the second scan line electrically connected to the same pixel circuit
A second fixed potential portion is provided between the second scan lines, and is electrically connected to the first power line. The second fixed

potential portion overlaps with the fifth sub-active portion to form a second shielding capacitor.
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Pixel circuit and display panel

Technical Field

[0001] The embodiments of the present invention relate to the field of display technology, and in particular to a pixel circuit and a display panel.

BACKGROUND

[0002] With the development of display products and the increasing demand for high refresh rates, low grayscale display performance has become increasingly
important in display products. [0003] Current display

panels typically include multiple pixel circuits. When displaying at low grayscale, existing display panels are prone to uneven light emission, which affects the

display quality.

SUMMARY OF

THE INVENTION [0004] The present invention provides a pixel circuit and a display panel to reduce leakage of a first initialization module, improve display
uniformity, and enhance display quality. [0005] In

a first aspect, an embodiment of the present invention provides a pixel circuit, comprising: a data writing module, a driving module, a light-emitting module, a first
initialization module and a first shielding module; [0006] the data writing

module is used to write a data signal to the control end of the driving module under the control of a signal connected to its own control end; [0007] the driving
module and the

light-emitting module are connected between a first power line and a second power line, and the driving module is used to output a driving signal according to the
data signal to drive the light-emitting module to emit light; [0008] the first

end of the first initialization module is connected to the initialization signal line, the second end of the first initialization module is connected to the first end of the
light-emitting module, and the first initialization module is used to write an initialization voltage to the first end of the light-emitting module under the control of a
signal connected to its own control end; the first initialization module includes a first multi-gate transistor, the first multi-gate transistor includes at least two first sub-
transistors connected in series, and adjacent first sub-transistors are electrically connected via a first intermediate node therebetween; [0009]

the first shielding module includes at least one first shielding capacitor, the first end of the first shielding capacitor is connected to at least one intermediate node,
and the second end of the first shielding capacitor is connected to a fixed voltage. [0010]

Optionally, the second end of the first shielding capacitor is electrically connected to the initialization signal line, or the second end of the first shielding capacitor is
electrically connected to the first power line.

[0011] Optionally, the line width of the active layer of the first multi-gate transistor is less than the first set threshold; [0012]

Optionally, the driving module includes a driving transistor, and the first set threshold is equal to the line width of the active layer of the driving transistor. [0013]

Optionally, the pixel circuit also includes a second initialization module and a second shielding module; [0014] The first

end of the second initialization module is connected to the initialization signal line, and the second end of the second initialization module is connected to the
control end of the driving module, and the second initialization module is used to write an initialization voltage to the control end of the driving module under the
control of the signal connected to its own control end; the second initialization module includes a second multi-gate transistor, and the second multi-gate transistor
includes at least two second sub-transistors connected in series, and adjacent second sub-transistors are electrically connected through a

second intermediate node therebetween; [0015] The second shielding module includes at least one second shielding capacitor, the first end of the second shielding

capacitor is connected to at least one second intermediate node, and the second end of the second shielding capacitor is connected to a fixed voltage;
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[0016] Optionally, the second end of the second shielding capacitor is electrically connected to the initialization signal line, or the second end of the second shielding capacitor
is electrically connected to the first power line;

[0017] Optionally, the line width of the active layer of the second multi-gate transistor is less than the second set threshold; [0018] And/

or, the pixel circuit also includes a compensation module and a third shielding module, the compensation module is used to compensate for the threshold voltage of the driving
transistor included in the driving module under the control of the signal connected to its own control end; [0019] The compensation module

includes a third multi-gate transistor, the third multi-gate transistor includes at least two third sub-transistors connected in series, and adjacent third sub-transistors are electrically
connected through a third intermediate node therebetween; [0020] The third shielding module includes at least one

third shielding capacitor, the first end of the third shielding capacitor is connected to at least one third intermediate node, and the second end of the third shielding capacitor is
connected to a fixed voltage; [0021] Optionally, the second end of the third shielding capacitor is electrically

connected to the initialization signal line, or the second end of the third shielding capacitor is electrically connected to the first power line. [0022] In a second aspect, an
embodiment of the present invention further

provides a display panel, which includes the pixel circuit of any one of the first aspects, and also includes a first power line, a data line, an initialization signal line, a first scan
line and a second scan line, the first power line and the data line extend along a first direction, the initialization signal line, the first scan line and the second scan line extend
along a second direction, and the first direction and the second direction intersect; [0023] Optionally, the pixel circuits are arranged in an array, the first direction is the column
direction of the pixel circuit arrangement, the second

direction is the row direction of the pixel circuit arrangement, the control end of the first initialization module in each row of pixel circuits is connected to the same first scan line,
the first end of the first initialization module of each row of pixel circuits is connected to the same initialization signal line, the control end of the data write module of each row of
pixel circuits is connected to the same second scan line, the first end of the data write module of each column of pixel circuits is connected to the same data line, and each
column of pixel circuits is connected to the same first power line; the first scan line connected to the pixel circuits in the same row is located between the initialization signal line
and the second scan line. [0024] Optionally, at least one first intermediate node of the first multi-gate transistor overlaps with the first fixed potential structure to form at least one
first shielding capacitor, and the first intermediate node of the first

multi-gate transistor includes a first active portion in the active layer of the first multi-gate transistor connecting the adjacent first sub-transistors; [0025] Optionally, the first active
portion includes a first sub-active portion located between a first scan line and a second scan line electrically connected to the same pixel circuit; [0026] The first fixed potential
structure includes a first fixed potential portion located between a first scan

line and a second scan line electrically connected to the same pixel circuit, and the first fixed potential portion is electrically connected to the first power line; [0027] The first
fixed potential portion overlaps with the

first sub-active portion to form a first shielding capacitor. [0028] Optionally, the data line and the first power line are arranged along the second direction, and the first multi-gate
transistor is located on a side of the first power line connected to the pixel circuit to which the first multi-gate transistor

belongs, away from the data line; [0029] The first fixed potential structure also includes a first connecting portion connecting the first

power line and the first fixed potential portion, the first connecting portion extending along the second direction, and in the same pixel circuit, the first sub-active portion is
located on a side of the first connecting portion close to the first scan line connected to the pixel circuit. [0030]

Optionally, the first multi-gate transistor includes at least three first sub-transistors connected in series, the first active portion includes a second sub-active portion located on a
side of the first scan line away from the second scan line; [0031] The second sub-active portion overlaps with the initialization signal line to form a first shielding capacitor; [0032]
Optionally, the pixel circuit includes a second

connecting portion, the second connecting portion extending along the first direction, one end of the second connecting portion connected to the initialization signal line, the
other end connected to the first electrode of the first multi-gate transistor, and the second electrode of

the first multi-gate transistor connected to the first electrode of the first multi-gate transistor.
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[0033] Optionally, the pixel circuit

further includes a compensation module and a third shielding module, the compensation module including a third multi-gate transistor, the third multi-gate
transistor including at least two third sub-transistors connected in series, at least one third intermediate node of the third multi-gate transistor overlapping with the
third fixed potential structure to form at least one third shielding capacitor, the third intermediate node of the third multi-gate transistor including a third active
portion in the active layer of the third multi-gate transistor connecting adjacent third sub-transistors; [0034] Optionally, the third active

portion includes at least one third sub-active portion between a first scan line and a second scan line connected to the same pixel circuit, the third fixed potential
structure including at least one third fixed potential portion, the third fixed potential portion connected to the first connecting portion, in the same pixel circuit, the
third sub-active portion and the third fixed potential portion are located on a side of the first connecting portion close to the second scan line connected to the
pixel circuit, and the third sub-active portion overlaps with the corresponding third fixed potential portion to form a third shielding capacitor. [0035] Optionally, the
pixel circuit further includes

a second initialization module and a second shielding module; the second initialization module includes a second multi-gate transistor, the second multi-gate
transistor includes at least two second sub-transistors connected in series, at least one second intermediate node of the second multi-gate transistor overlaps
with the second fixed potential structure to form at least one second shielding capacitor, and the second intermediate node of the second multi-gate transistor

includes a second active portion in the active layer of the second multi-gate transistor that connects adjacent second sub-transistors; [0036] Optionally, the

second active portion includes at least one fourth sub-active portion located on a side of the first scan line connected to the same pixel circuit away from the
second scan line; [0037] the fourth sub-active portion

overlaps with the initialization signal line to form a second shielding capacitor; [0038] Optionally, the pixel circuit

includes a third connection portion and a fourth connection portion, the third connection portion and the fourth connection portion both extending along the first
direction, one end of the third connection portion connected to the initialization signal line, and the other end connected to the first electrode of the second multi-
gate transistor, one end of the fourth connection portion connected to the second electrode of the second multi-gate transistor, and the other end

connected to the control end of the driving module; [0039] Optionally, the third connection portion

and the second connection portion have the same structure. [0040] Optionally, the second multi-gate transistor includes at least three second sub-transistors
connected in series, and the second active portion includes a fifth sub-active portion located between a first scan line and a second

scan line electrically connected to the same pixel circuit; [0041] The second fixed potential structure includes a second fixed potential portion located between a
first scan line and a second scan line electrically connected to the same pixel circuit, the second fixed

potential portion being electrically connected to the first power line; [0042] The second fixed potential portion and the fifth

sub-active portion overlap to form a second shielding capacitor. [0043] An embodiment of the present invention provides a pixel circuit and a display panel, the
pixel circuit including a data writing module, a driving module, a light-emitting module, a first initialization module, and a first shielding module. The first initialization
module is configured to write an initialization voltage to a first terminal of the light-emitting module under control of a signal connected to its control terminal. The
first initialization module includes a first multi-gate transistor, the first multi-gate transistor including at least two first sub-transistors connected in series. Adjacent
first sub-transistors are electrically connected via a first intermediate node therebetween. The first shielding module includes at least one first shielding capacitor,
a first terminal of the first shielding capacitor being connected to the at least one first intermediate node, and a second terminal of the first shielding capacitor
being connected to a fixed voltage. The first multi-gate transistor of the first initialization module includes at least two first sub-transistors connected in series,
which reduces leakage current in the first initialization module and, in turn, minimizes potential variations at the first terminal of the light-emitting module.
Furthermore, at least one first shielding capacitor stabilizes the potential of the first intermediate node of the first multi-gate transistor, reducing the impact of
potential variations at the control terminal of the first multi-gate transistor on the potential of the first intermediate node. This further reduces leakage current in

the first initialization module, maintains a stable potential at the first terminal of the light-emitting module, and improves display uniformity.
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BRIEF

DESCRIPTION OF THE DRAWINGS [0044] FIG. 1 is a schematic diagram of the structure of a pixel circuit provided in

an embodiment of the present invention; [0045] FIG. 2 is a schematic diagram of the structure of another pixel circuit provided

in an embodiment of the present invention; [0046] FIG. 3 is a schematic diagram of the structure of another pixel circuit

provided in an embodiment of the present invention; [0047] FIG. 4 is a schematic diagram of the structure of another pixel

circuit provided in an embodiment of the present invention; [0048] FIG. 5 is a schematic diagram of the structure of another

pixel circuit provided in an embodiment of the present invention ; [0049] FIG. 6 is a timing diagram of a pixel

circuit provided in an embodiment of the present invention; [0050] FIG. 7 is a schematic diagram of the structure of a

display panel provided in an embodiment of the present invention; [0051] FIG. 8 is a partial enlarged view of a display panel

provided in an embodiment of the present invention; [0052] FIG. 9 is a schematic diagram of the structure of an active layer and a first metal layer in a display panel
provided in an embodiment of the present invention; [0053] FIG. 10 is a schematic diagram of the structure of an active layer, a first metal layer and a second metal
layer in a display panel

provided in an embodiment of the present invention; [0054] FIG. 11 is a schematic diagram of the structure of another display

panel provided in an embodiment of the present invention; [0055] Figure 12 is a partial large-scale image of another display panel

provided by an embodiment of the present invention; [0056] Figure 13 is a structural schematic diagram of an active layer and a first metal layer in another display panel

provided by an embodiment of the present invention; [0057] Figure 14 is a structural schematic diagram of an active layer, a first metal layer and a second metal layer in
another display panel

provided by an embodiment of the present invention; [0058] Figure 15 is a structural schematic diagram of another display

panel provided by an embodiment of the present invention; [0059] Figure 16 is a structural schematic diagram of an active layer and a first metal layer in another display
panel

provided by an embodiment of the present invention; [0060] Figure 17 is a partial large-scale image of another display panel

provided by an embodiment of the present invention; [0061] Figure 18 is a structural schematic diagram of another display panel provided by an embodiment of the present invention.

Specific embodiments

[0062] The present invention will be further described in detail below with reference to the accompanying drawings and embodiments. It will be understood that the
specific embodiments described herein are only used to explain the present invention and are not intended to limit the present invention. It should also be noted that, for
ease of description, only parts of the present invention, not all structures, are shown in the accompanying

drawings. [0063] As described in the background art, the existing display panel has a problem of poor display uniformity when displaying, which affects the display effect.
The inventors have found that the reason for the above problem is that the transistor for initializing the light-emitting module, which is connected to the first end of the
light-emitting module in the existing pixel circuit, has a relatively serious leakage current, resulting in poor uniformity of light emission from the light-emitting module at low
grayscale. Most transistors for initializing the light-emitting module are single-gate structures. When the voltage at the control end of a single-gate structure transistor
changes, the voltages at the first and second electrodes of the transistor will change significantly due to the change in the voltage at the control end, resulting in unequal
voltages at the first and second electrodes, generating a large leakage current, thereby causing the voltage at the first end of the light-emitting module to change,
reducing display uniformity. [0064] Based on

the above reasons, an embodiment of the present invention provides a pixel circuit. FIG1 is a schematic diagram of the structure of a pixel circuit provided by an
embodiment of the present invention. Referring to FIG1 , the pixel circuit includes a data writing module 10, a driving module 11, a light emitting module 12, a first
initialization module 13, and a first shielding module 14. The data writing

module 10 is used to write data to the control terminal of the driving module 11 under the control of the signal received by its own control terminal.

Page 8 BOE v. Samsung IPR2025-01480
Ex-1020



Machine Translated by Google

CN 113936600 A m an u al Page 5 of 13

Write data signal; [0066]

The driving module 11 and the light-emitting module 12 are connected between the first power line VDD and the second power line VSS, and the
driving module 11 is used to output a driving signal according to the data signal to drive the

light-emitting module 12 to emit light; [0067] The first end of the first initialization module 13 is connected to the initialization signal line VREF, and the
second end of the first initialization module 13 is connected to the first end of the light-emitting module 12. The first initialization module 13 is used to
write an initialization voltage to the first end of the light-emitting module 12 under the control of the signal connected to its own control end; the first
initialization module 13 includes a first multi-gate transistor 131, and the first multi-gate transistor 131 includes at least two first sub-transistors T1
connected in series, and adjacent

first sub-transistors T1 are electrically connected through a first intermediate node N1 therebetween; [0068] The first shielding module 14 includes at
least one first shielding capacitor C1, the first end of the first shielding capacitor C1 is connected to at least one

first intermediate node N1, and the second end of the first shielding capacitor C1 is connected to a fixed voltage. [0069] Wherein, the light emitting
module 11 may be an organic light emitting diode (OLED), the first end of the light emitting module 11 being the anode of the OLED, the driving signal
being the driving current, and the OLED emitting light under the driving current. When the first multi-gate transistor 131 includes two first sub-transistors
T1 connected in series, the first multi-gate transistor 131 is a double-gate transistor, when the first multi-gate transistor 131 includes three first sub-
transistors T1 connected in series, the first multi-gate transistor 131 is a triple-gate transistor, and so on. There is a problem with multi-gate transistors,
that is, when the multi-gate transistor is turned off, the middle node of the multi-gate transistor floats, making the potential of the middle node easily
affected by other signals in the display panel, causing the potential of the middle node of the multi-gate transistor to be unstable, and the leakage
current may still be large, resulting in poor luminous uniformity of the display panel, affecting the display quality. Therefore, in this embodiment, a first
shielding capacitor C1 is connected at the first middle node N1 to stabilize the potential of the first middle node. The data writing module 10 is also
connected to the data line VDATA, which is used to provide a data signal. Optionally, the second end of the first shielding capacitor C1 is electrically
connected to the initialization signal line VREF, or the second

end of the first shielding capacitor C1 is electrically connected to the first power line VDD. [0070] In this embodiment, an exemplary embodiment
includes three first sub-transistors T1 connected in series and a first shielding capacitor C1, wherein the first electrode of the first first sub-transistor T1
is connected to the initialization signal line VREF, the second electrode is connected to the first electrode of the adjacent second first sub-transistor
T1, the second electrode of the second first sub-transistor T1 is connected to the first electrode of the adjacent third first sub-transistor T1, and the
second electrode of the third first sub-transistor T1 is connected to the first end of the light-emitting module 12. The gates of the three first sub-
transistors T1 serve as control terminals of the first initialization module 13. The first electrodes of the three first sub-transistors T1 are all sources, and
the second electrodes are all drains. The first sub-transistors T1 can be either N-type transistors or P-type transistors. In this embodiment, the first sub-
transistor T1 is exemplarily shown as a P-type transistor. In this embodiment, when the first multi-gate transistor 131 includes three first sub-transistors
T1, there are two first intermediate nodes N1. In other embodiments, when the first multi-gate transistor 131 includes two first sub-transistors T1, there
is one first intermediate node N1; when the first multi-gate transistor 131 includes four first sub-transistors T1, there are three first intermediate nodes
N1, and so on. Each first intermediate node N1 can be connected to a first shielding capacitor C1. The user can set the number of first shielding
capacitors C1 as needed. The first shielding capacitor C1 can stabilize the potential of the first intermediate node N1 of the first multi-gate transistor
131 when the first multi-gate transistor 131 is turned off, thereby reducing leakage of the first multi-gate transistor 131, thereby ensuring the stability

of the potential of the first end of the light-emitting module 12, which is conducive to improving the uniformity of the display. [0071] The operation
process of the pixel circuit can include an initialization phase, a data writing phase, and a light-emitting phase. In the initialization phase, the multiple
first sub-transistors T1 connected in series are turned on under the control of the signal connected to their gates, and the initialization voltage provided
by the initialization signal line VREF is written to the first end of the light-emitting module 12 to initialize the light-emitting module 12. In the data writing

phase, the data writing module 10 is turned on under the control of the signal connected to its control end, and then writes the data signal to the control end of the driving m(
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The voltage and the first power supply voltage provided by the first power line VDD generate a driving current to drive the light-emitting module 12 to emit light. During
the light-emitting phase, the first multi-gate transistor 131 is in the off state. The first shielding capacitor C1 can stabilize the potential of the first intermediate node N1
of the first multi-gate transistor 131, thereby reducing the leakage of the first multi-gate transistor 131, ensuring the stability of the potential of the first terminal of the
light-emitting module 12, and facilitating improved display

uniformity. [0072] The first multi-gate transistor of the first initialization module of the pixel circuit provided in this embodiment includes at least two first sub-transistors
connected in series, so that the leakage current of the first initialization module is small, thereby reducing the potential variation of the first terminal of the light-emitting
module. At the same time, at least one first shielding capacitor can stabilize the potential of the first intermediate node of the first multi-gate transistor, reducing the
impact of the potential variation of the control terminal of the first multi-gate transistor on the potential of the first intermediate node, thereby further reducing the
leakage of the first initialization module, maintaining the stability of the potential of the first terminal of the light-emitting module, thereby reducing the variation of the
driving current and improving display

uniformity. [0073] Based on the above technical solution, optionally, the line width of the active layer of the first multi-gate transistor is less than the first set threshold.
[0074] The

line width of the active layer is the width of the active layer in a direction perpendicular to the direction of current flow. The line width of the active layer of the first multi-
gate transistor is less than the first set threshold value, which can realize the setting of the multi-gate structure within a limited area, which is conducive to ensuring a
high pixel density of the display panel. The first set threshold value can be set according to demand. [0075]

Figure 2 is a structural schematic diagram of another pixel circuit provided by an embodiment of the present invention. Referring to Figure 2, optionally, the driving
module 11 includes a driving transistor TO, and the first set threshold value is equal to the line width of the active layer of the driving transistor

TO. [0076] The gate of the driving transistor TO serves as the control terminal of the driving module 11. The line width of the active layer of the first multi-gate transistor
131 is less than the line width of the active layer of the driving transistor TO, which can realize the setting of the multi-gate structure within a limited area. Optionally,
the driving transistor TO is a single-gate transistor. [0077]

FIG3 is a schematic structural diagram of another pixel circuit provided in an embodiment of the present invention. Referring to FIG3, the pixel circuit optionally further
includes a second initialization module 15 and a second shielding module 16. [0078] A

first end of the second initialization module 15 is connected to the initialization signal line VREF, and a second end of the second initialization module 15 is connected
to the control end of the driving module 11. The second initialization module 15 is configured to write an initialization voltage to the control end of the driving module 11
under the control of a signal input to its own control end. The second initialization module 15 includes a second multi-gate transistor 151, and the second multi-gate
transistor 151 includes at least two second sub-transistors T2 connected in series, with adjacent second sub-transistors T2 electrically connected via a second
intermediate node N2 therebetween.

[0079] The second shielding module 16 includes at least one second shielding capacitor C2, a first end of the second shielding capacitor C2 is connected to the at
least one second intermediate node N2, and a second end of the second shielding capacitor C2 is connected to a fixed

voltage. [0080] Optionally, the second end of the second shielding capacitor C2 is electrically connected to the initialization signal line VREF, or the second end of the
second shielding capacitor C2 is electrically connected to the first power

line VDD. In this embodiment , the second multi-gate transistor 151 includes four second sub-transistors T2 connected in series and a second shielding capacitor C2,
wherein the first electrode of the first second sub-transistor T2 is connected to the initialization signal line VREF, the second electrode of the first second sub-transistor
T2 is connected to the first electrode of the second second sub-transistor T2, and the second second sub-transistor T2 is connected to the first electrode of the second second sub-transistor T
The second electrode of T2 is connected to the first electrode of the third second sub-transistor T2, the second electrode of the third second sub-transistor T2 is
connected to the first electrode of the fourth second sub-transistor T2, the second electrode of the fourth second sub-transistor T2 is connected to the control terminal
of the driving module 11, and the gates of the four second sub-transistors T2 serve as the control terminal of the second initialization module 15. Among them, the first
electrodes of the four second sub-transistors T2 are all sources, and the second electrodes are all drains. The second sub-transistor T2 can be an N-type transistor or

a P-type transistor. In this embodiment, the second sub-transistor T2 is exemplarily shown as a P-type transistor. In this embodiment, the second multi-gate transistor T2 is a
10

Page 10 BOE v. Samsung IPR2025-01480
Ex-1020



Machine Translated by Google

CN 113936600 A m an U al Page 7/13

When the body transistor 151 includes four second sub-transistors T2, the second multi-gate transistor 151 includes three second intermediate nodes N2. In other
embodiments, when the second multi-gate transistor 151 includes three second sub-transistors T2, the second multi-gate transistor 151 includes two second
intermediate nodes N2. When the second multi-gate transistor 151 includes five second sub-transistors T2, the second multi-gate transistor 151 includes four
second intermediate nodes N2, and so on. Each second intermediate node N2 can be connected to a second shielding capacitor C2, and the user can set the
number of second shielding capacitors C2 as needed. The second shielding capacitor C2 can stabilize the potential of the second intermediate node N2 of the
second multi-gate transistor 151. When the second multi-gate transistor 151 is turned off, the presence of the second shielding capacitor C2 can reduce the
leakage of the second multi-gate transistor 151, thereby ensuring the stability of the potential of the control terminal of the driving module 11, thereby ensuring the
stability of the driving current, which is conducive to improving display uniformity. [0082]

Based on the above technical solution, with continued reference to FIG3, optionally, the line width of the active layer of the second multi-gate transistor 151 is
smaller than the second set threshold.

[0083] The line width of the active layer of the second multi-gate transistor 151 is smaller than the second set threshold, which allows the multi-gate structure to
be configured within a limited area. The second set threshold can be set as required, and the second set threshold can be equal to the first set threshold.
Optionally, when the driving module 11 includes a driving transistor, the second set threshold is equal to the line width of the active layer of the driving transistor.
The line width of the active layer of the second multi-gate transistor 151 is smaller than the line width of the active layer of the driving transistor, which allows the
multi-gate structure to be configured within a limited area, which is beneficial for ensuring a higher pixel density of the

display panel. [0084] FIG4 is a schematic structural diagram of another pixel circuit provided in an embodiment of the present invention. Referring to FIG4, the
pixel circuit optionally further includes a compensation module 17 and a third shielding module 18. The compensation module 17 is configured to compensate for
the threshold voltage of the driving transistor TO included in the driving module 11 under the control of a signal

input to its control terminal. [0085] The compensation module 17 includes a third multi-gate transistor 171. The third multi-gate transistor 171 includes at least two
third sub-transistors T3 connected in series. Adjacent third sub-transistors T3 are electrically connected via a third intermediate node N3

therebetween. [0086] The third shielding module 18 includes at least one third shielding capacitor C3. A first end of the third shielding capacitor C3 is connected
to the at least one third intermediate node N3, and a second end of the third shielding capacitor C3 is connected to a

fixed voltage. [0087] Optionally, a second end of the third shielding capacitor C3 is electrically connected to the initialization signal line VREF, or a second end of
the third shielding capacitor C3 is electrically connected to the first

power supply line VDD. [0088] Optionally, the pixel circuit further includes a light emitting control module 20. The light emitting control module 20, the driving
module 11, and the light emitting module 12 are connected between the first power line VDD and the second power line VSS. The light emitting control module
20 is configured to control the light emitting module 12 to emit light according to the driving signal output by the driving

module 11 under the control of a signal at its control end. [0089] In this embodiment, the third multi-gate transistor 171 exemplarily includes two third sub-
transistors T3 connected in series and a third shielding capacitor C3. The first electrode of the first third sub-transistor T3 is connected to the second electrode of
the driving transistor TO, the second electrode is connected to the first electrode of the second third sub-transistor T3, and the second electrode of the second third sub-transistor T3 is ¢
The gate of the third sub-transistor T3 is connected to the control terminal of the compensation module 13.

The first electrodes of T3 are all sources, and the second electrodes are all drains. The third sub-transistor T3 can be an N-type transistor or a P-type transistor.

In this embodiment, the third sub-transistor T3 is exemplarily shown to be a P-type transistor. In this embodiment, when the third multi-gate transistor 171 includes
two third sub-transistors T3, the third multi-gate transistor 171 includes a third intermediate node N3. In other embodiments, when the third multi-gate transistor
171 includes three third sub-transistors T3, the third multi-gate transistor 171 includes two third intermediate nodes N3, and so on. A third shielding capacitor C3
can be connected to each third intermediate node N3, and the user can set the number of third shielding capacitors C3 according to needs. [0090] In the data
writing stage, the data voltage is written to the gate of the driving

transistor TO through the data writing module 10 and the compensation module 17. At the same time, the compensation module 17 can compensate the threshold

of the driving transistor TO, so that the driving transistor TO can be driven.

11
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The gate voltage includes a voltage associated with the data voltage and the threshold voltage, thereby realizing the writing of the data voltage and threshold
compensation of the driving transistor TO. The third shielding capacitor C3 can stabilize the potential of the third intermediate node N3 of the third multi-gate transistor
171. When the third multi-gate transistor 171 is turned off, due to the presence of the third shielding capacitor C3, the leakage of the third multi-gate transistor 171 can
be reduced, thereby ensuring the stability of the potential of the control terminal of the driving module 11, so that the stability of the driving current is improved, which is
conducive to improving display uniformity. [0091]

Figure 5 is a structural schematic diagram of another pixel circuit provided by an embodiment of the present invention. Referring to Figure 5, the pixel circuit optionally
further includes a storage module 19, which is connected to the control terminal of the driving module 11 and is used to store the voltage of the control terminal of the
driving module 11. Optionally, the storage module 19 includes a storage capacitor CO, one end of the storage capacitor CO is connected to the first power line VDD,
and the other end of the storage capacitor CO is connected to the control terminal of the driving

module 11. [0092] Optionally, the light control module 20 includes a fourth transistor T4 and a fifth transistor T5, wherein a first electrode of the fourth transistor T4 is
connected to the first power line VDD, a second electrode of the fourth transistor T4 is connected to the first end of the driving module 11, a first electrode of the fifth
transistor T5 is connected to the second end of the driving module 11, a second electrode of the fifth transistor T5 is connected to the first end of the light emitting
module 12, and gate electrodes of the fourth transistor T4 and the fifth transistor T5 are connected to the light

control signal line EM. [0093] The data writing module 10 includes a sixth transistor T6, wherein a first electrode of the sixth transistor T6 is connected to the data line
VDATA, a second electrode of the sixth transistor T6 is connected to the first end of the driving module 11, and a gate electrode of the sixth transistor T6 is

connected to the second scan line S2. [0094] Optionally, the first multi-gate transistor 131 includes a first sub-transistor T1, whose gate electrode is connected to the
first scan line S1, and a first shielding capacitor C1 is connected to the first power line VDD. The second multi-gate transistor 151 includes a second sub-transistor T2,
whose gate electrode is connected to the first scan line S1, and a second shielding capacitor C2 is connected to the first power line VDD. The third multi-gate transistor 171 includes a third sul
The gate of T3 is connected to the second scan line, and the third shielding capacitor C3 is connected to the first power supply line VDD. In other optional embodiments
of the present invention, the first shielding capacitor C1, the second shielding capacitor C2, and the third shielding capacitor C3 can all be connected to the
initialization signal line VREF. [0095] Figure 6 is a timing diagram of a pixel circuit provided in an embodiment of the present invention. The timing diagram shown in
Figure 6 is applicable to the pixel circuit shown in Figure 5. Among them, the transistors included in the pixel circuit shown in Figure 5 are all P-type transistors.
Referring to Figures 5 and 6, the working process of the pixel circuit includes an initialization stage t1, a data writing and threshold compensation stage t2, and a light-
emitting stage t3. The working process

of the pixel circuit is as follows: [0096] In the initialization stage t1, the signal on the first scan line S1 is low, and the signals on the second scan line S2 and the light-
emitting control signal line EM are both high. The first sub-transistor T1 included in the first multi-gate transistor 131 and the second sub-transistor T2 included in the
second multi-gate transistor 151 are turned on, and the third sub-transistor T3 and the fourth transistor T3 included in the third multi-gate transistor 171 are turned on.
In the data writing and threshold compensation phase t2, the signal on the second scan line S2 is at a low level, the signal on the first scan line S1 and the signal on
the light emitting control signal line EM are at a high level, the third sub-transistor T3, the sixth transistor T6, and the driving transistor TO included in the third multi-gate
transistor 171 are turned on, and the first sub-transistor T1 included in the first multi-gate transistor 131,

the second sub-transistor T2 included in the second multi-gate transistor 151, the fourth transistor T4, and the fifth transistor T5 are turned off. The data voltage
transmitted by the data line VDATA is written to the gate of the driving transistor TO via the sixth transistor T6, the driving transistor TO, and the third sub-transistor T3
included in the third multi-gate transistor 171, thereby writing the data voltage to the gate of the driving transistor TO and compensating the threshold voltage of the
driving transistor TO. In the light- emitting stage t3, the signal on the light-emitting control signal line EM is at a low level, the signals on the first scan line S1 and the

second scan line S2 are at a high level, the driving transistor TO, the fourth transistor T4 and the fifth transistor T5 are turned on, and the first multi-gate transistor
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The first sub-transistor T1 included in 131, the second sub-transistor T2 included in the second multi-gate transistor 151, the third sub-transistor T3 included in the third
multi-gate transistor 171, and the sixth transistor T6 are turned off. The first power supply voltage on the first power line VDD is transmitted to the first electrode of the
driving transistor TO through the fourth transistor T4. The driving transistor TO drives the light-emitting module 12 to emit light according to the voltage of its gate and the
voltage of the first electrode. Due to the presence of the second shielding capacitor C2, the potential of the second intermediate node N2 of the second multi-gate transistor
151 can be stabilized, thereby reducing the leakage of the second multi-gate transistor 151 and maintaining the stability of the gate potential of the driving transistor TO,
thereby ensuring the stability of the driving current and improving display uniformity. The third shielding capacitor C3 can stabilize the potential of the third intermediate
node N3 of the third multi-gate transistor 171, thereby reducing the leakage of the third multi-gate transistor 171 and maintaining the stability of the gate potential of the driving transistor TO.
The gate potential of TO is stabilized, ensuring the stability of the driving current and improving the display uniformity. At the same time, the first shielding capacitor C1 can
stabilize the potential of the first intermediate node N1 of the first multi-gate transistor 131, thereby reducing the leakage of the first multi-gate transistor 131, maintaining
the stability of the potential of the first end of the light-emitting module 12, and further improving the display uniformity.

[0099] An embodiment of the present invention further provides a display panel, including the pixel circuit of any of the above embodiments. FIG7 is a schematic structural
diagram of a display panel provided by an embodiment of the present invention. Referring to FIG7 and FIG1, the display panel further includes a first power line VDD, a
data line VDATA, an initialization signal line VREF, a first scan line S1 and a second scan line S2. The first power line VDD and the data line VDATA extend along a first
direction Y, and the initialization signal line VREF, the first scan line S1 and the second scan line S2 extend along a second direction X. The first direction Y and the second
direction X intersect. [0100] Optionally, the pixel circuits 01 are arranged in an array,

with the first direction Y being the column direction of the pixel circuits 01, and the second direction X being the row direction of the pixel circuits 01. The control end of the
first initialization module 13 in each row of pixel circuits 01 is connected to the same first scan line S1, the first end of the first initialization module 13 in each row of pixel
circuits 01 is connected to the same initialization signal line VREF, the control end of the data writing module 10 in each row of pixel circuits 01 is connected to the same
second scan line S2, the first end of the data writing module 10 in each column of pixel circuits 01 is connected to the same data line VDATA, and the pixel circuits 01 in
each column are connected to the same first power line VDD; the first scan line S1 connected to the pixel circuits 01 in the same row is located between the initialization
signal line VREF and the second scan line S2. [0101] In this embodiment, two complete pixel circuits 01 are exemplarily shown. It is worth noting that, during the initialization
phase, the first

initialization module 13 in the pixel circuits 01 in the nth row initializes the first end of the light-emitting module 12 of the pixel circuits 01 in the n-1th row in the same
column. Wherein, n y 2. [0102] FIG8 is a partial enlarged view of a display panel, FIG8 is a partial enlarged view of the dotted area 001 shown in FIG7, FIG9 is a schematic
structural diagram of an active layer and a first metal layer

in a display panel provided in an embodiment of the present invention, and FIG10 is a schematic structural diagram of an active layer, a first metal layer, and a second
metal layer in a display panel provided in an embodiment of the present invention. Referring to FIG7-FIG10, optionally, the display panel includes an active layer 100, a
first metal layer 200, and a second metal layer 300 stacked, wherein the first scan line S1 and the second scan line S2 are located in the first metal layer 200, and the
initialization signal line VREF is located in the second metal layer 300; the display panel also includes a third metal layer, and the first power line VDD and the data line
VDATA in the display panel are located in the third metal layer. [0103] Continuing with reference to Figures 1, 7-10, optionally, at least one first intermediate node N1 of
the first multi-gate transistor 131 overlaps with the first fixed potential structure to form at least one first shielding capacitor C1. The first intermediate node N1 of the first
multi-gate

transistor 131 includes a first active portion in the active layer of the first multi-gate transistor 131 that connects adjacent first sub-transistors T1. [0104] The active layer of
the first multi-gate transistor 131 overlaps with the first scan line S1 to form at least two first sub-transistors T1 connected in series. [0105] Optionally, the first active portion
includes a first sub-active portion 111 located between the first scan line S1 and the second scan line S2 that are electrically connected to the same pixel circuit

O1.
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[0106] The first fixed potential structure includes a first fixed potential portion 311 located between a first scan line S1 and a second scan line S2 electrically
connected to the same pixel circuit O1. The first fixed potential portion 311 is electrically connected to the first power supply line VDD.

[0107] The first fixed potential portion 311 overlaps with the first sub-active portion 111 to form a first shielding capacitor C1. [0108] In

this embodiment, the first multi-gate transistor 131 exemplarily includes three first sub-transistors T1. The first first sub-transistor T1, the second first sub-
transistor T1, and the third first sub-transistor T1 are arranged from left to right along the second direction X. The active layer connecting the second first sub-
transistor T1 and the third first sub-transistor T1 serves as the first sub-active portion 111. In this embodiment, the first fixed potential portion 311 is electrically
connected to the first power line VDD. The first fixed potential portion 311 overlaps with the first sub-active portion 111 to form a first shielding capacitor C1.
Specifically, the first sub-active portion 111 serves as one plate of the first shielding capacitor C1, and the first fixed potential portion 311 serves as the other
plate of the first shielding capacitor C1. This allows the potential of the first intermediate node N1 to remain stable when the first multi-gate transistor 131 is
turned off, thereby reducing leakage of the first multi-gate transistor 131, ensuring the stability of the potential at the first end of the light-emitting module 12,
and improving display uniformity. Optionally, the first fixed potential structure is located in the second metal layer 300 and is disposed on the same layer as
the initialization signal line VREF. This eliminates the need for additional metal layers in the display panel to form the first fixed potential structure, thus
minimizing the number of film layers in the display panel and facilitating a thinner and lighter display panel. [0109] Continuing to refer to Figures 1, 7, and 10,
optionally, the data line VDATA and the first

power line VDD are arranged along the second direction X, and the first multi-gate transistor 131 is located on a side of the first power line VDD connected
to the pixel circuit 01 to which the first multi-gate transistor 131 belongs, away from the data line VDATA. [0110] The first fixed potential structure also includes
a first connecting portion 312 connecting

the first power line VDD and the first fixed potential portion 311. The first connecting portion 312 extends along the second direction X. In the same pixel
circuit 01, the first sub-active portion 111 is located on a side of the first connecting portion 312 close to the first scan line S1 connected to the pixel circuit 01.
[0111] The first connecting portion 312 extends along the second direction X, and the first

connecting portion 312 simultaneously connects the first fixed potential portion 311 and the first power line VDD, so that the potential of the first fixed
potential portion 311 is equal to the first power supply voltage transmitted by the first power line VDD. Continuing to refer to Figures 1, 7, and 10, optionally,

the first multi-gate transistor includes at least three first sub-transistors connected in series.

The first active portion T1 includes a second sub-active portion 112 located on a side of the first scan line S1 away from the second scan line S2.

[0112] The second sub-active portion 112 overlaps with the initialization signal line VREF to form a first shielding capacitor C1. [0113] In

this embodiment, the active layer connecting the first first sub-transistor T1 and the second first sub-transistor T1 is the second sub-active portion 112. The second
sub-active portion 112 overlaps with the initialization signal line VREF to form a first shielding capacitor C1. That is, the second sub-active portion 112 serves as one
plate of the first shielding capacitor C1, and the initialization signal line VREF serves as the other plate of the first shielding capacitor C1. This ensures that when
the first multi-gate transistor 131 is turned off, the potential at the second sub-active portion 112 remains stable, thereby reducing leakage of the first multi-gate
transistor 131 and maintaining a stable potential at the first end of the light-emitting module 12, which is beneficial for improving display uniformity. At the same time,
the initialization signal line VREF serves as a plate of the first shielding capacitor C1, thereby eliminating the need to provide an additional metal layer or the like in
the display panel to form a capacitor structure, thereby preventing an increase in the number of film layers of the display panel and a thickness of the display panel,
which is conducive to achieving a thinner and lighter display panel. [0114]

Continuing to refer to Figures 1 and 7-10, the pixel circuit 01 optionally includes a second connection portion 313, the second connection portion 313 extending
along the first direction Y, one end of the second connection portion 313 connected to the initialization signal line VREF, and the other end connected to the first
electrode T1-1 of the first multi-gate transistor 131, and the second electrode T1-2 of the first multi-gate transistor 131 connected to the first end of the

light-emitting module 12. [0115] Optionally, the second connection portion 313 is located in the third metal layer, and the second connection portion 313 is located
in the same layer as the data line VDATA and the first power line VDD. The initialization signal line VREF located in the second metal layer 300 is connected to the

third metal layer through the via 002, and the third metal layer is connected to the first electrode T1-1 of the first multi-gate transistor through the via 002, thereby realizing the initialization <
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The signal line VREF is connected to the first electrode T1-1 of the first multi-gate transistor 131. In the initialization stage, the initialization voltage provided
by the initialization signal line VREF is written into the first end of the light-emitting module 12 via the first multi-gate transistor 131 to realize the initialization
of the light-emitting module 12. There are vias between the second metal layer 300 and the third metal layer for connection, and there are also vias between
the third metal layer and the active layer 100 for connection. When the active layer 100 is connected to the initialization signal line VREF, no additional
separate mask step is required for drilling, which simplifies the process and makes the display panel easier to

manufacture. [0116] Referring to Figures 4 and 7-10, optionally, the pixel circuit further includes a compensation module 17 and a third shielding module 18.
The compensation module 17 includes a third multi-gate transistor 171. The third multi-gate transistor 171 includes at least two third sub-transistors connected in series.
T3, at least one third intermediate node N3 of the third multi-gate transistor 171 overlaps with the third fixed potential structure to form at least one third
shielding capacitor C3, and the third intermediate node N3 of the third multi-gate transistor 171 includes a third active portion in the active layer of the third
multi-gate transistor 171 that connects the adjacent third sub-transistor T3;

[0117] Referring to Figures 4 and 7-10, optionally, the third active portion includes at least one third sub-active portion 113 between the first scan line S1 and
the second scan line S2 connected to the same pixel circuit 01, and the third fixed potential structure includes at least one third fixed potential portion 331,
and the third fixed potential portion 331 is connected to the first connecting portion 312. In the same pixel circuit 01, the third sub-active portion 113 and the
third fixed potential portion 331 are located on a side of the first connecting portion 312 close to the second scan line S2 connected to the pixel circuit 01, and
the third sub-active portion 113 overlaps with the corresponding third fixed potential portion 331 to form a third shielding capacitor C3. In this

embodiment , the third multi-gate transistor 171 includes two third sub-transistors T3, and the active layer connected to the two third sub-transistors T3 serves
as the third sub-active portion 113. The third fixed potential portion 331 is located in the second metal layer 300. This eliminates the need for additional metal
layers in the display panel to form a first fixed potential structure, thereby minimizing the number of film layers in the display panel and facilitating a thinner
and lighter display panel. The third fixed potential portion 331 is connected to the first power line VDD via the first connecting portion 312, such that the
potential of the third fixed potential portion 331 is equal to the first power supply voltage. The third sub-active portion 113 overlaps with the corresponding third
fixed potential portion 331 to form a third shielding capacitor C3. Specifically, the third sub-active portion 113 serves as one plate of the third shielding capacitor
C3, and the third fixed potential portion 331 serves as the other plate of the third shielding capacitor C3. The third shielding capacitor C3 ensures that the third
intermediate node N3 of the third multi-gate transistor 171 remains stable when the third multi-gate transistor 171 is turned off, thereby reducing leakage of
the third multi-gate transistor 171 and maintaining the stability of the control terminal of the driving module 11, thereby ensuring the stability of the driving
current and improving display

uniformity. [0119] In the prior art, the third fixed potential portion 331 of the pixel circuit 01 located in the jth column is connected to the first power line VDD
connected to the pixel circuit 01 in the j+1th column of the same row, thereby forming one plate of the third shielding capacitor C3 to stabilize the potential of
the third intermediate node N3 of the third multi-gate transistor 171. However, when the third fixed potential portion 331 is connected to the first power line
VDD connected to the pixel circuit 01 in the adjacent column, it needs to jump across the data line VDATA, thereby forming a parasitic capacitance, which in
turn affects the potential of the third intermediate node N3 of the third multi-gate transistor 171. Wherein, jy1. In this embodiment, the third fixed potential
portion 331 is connected to the first connection portion 312, and the first connection portion 312 is connected to the first power line VDD connected to the pixel
circuit. There is no need to jumper the data line VDATA, thereby avoiding the influence of the parasitic capacitance formed by the data line VDATA and the
first connection portion 312 on the third intermediate node N3 of the third multi-gate transistor, and the layout of the third

shielding capacitor C3 is simpler and easier to implement. [0120] Referring to Figures 5, 7 and 8, the pixel circuit also includes a second initialization module
15 and a light control module 20. The second initialization module includes a second multi-gate transistor 151, and the second multi-gate transistor 151
includes at least two second sub-transistors T2 connected in series. The light control module 20 includes a fourth transistor T4 and a fifth transistor T5. The
data

writing module 10 includes a sixth transistor T6. [0121] Figure 11 is a structural schematic diagram of another display panel provided in an embodiment of the

present invention. Figure 12 is a partial enlarged view of another display panel provided in an embodiment of the present invention. Figure 12 is a partial enlarged view of the dotted
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FIG14 is a schematic diagram of the structure of the active layer and the first metal layer of another display panel provided by an embodiment of the present invention.
FIG15 is a schematic diagram of the structure of the active layer, the first metal layer and the second metal layer of another display panel provided by an embodiment of the
present invention. Referring to FIG3 and FIG11-FIG14, optionally, the pixel circuit further includes a second initialization module 15 and a second shielding module; the
second initialization module 15 includes a second multi-gate transistor 151, and the second multi-gate transistor 151 includes at least two second sub-transistors connected in series.
T2, at least one second intermediate node N2 of the second multi-gate transistor 151 overlaps with the second fixed potential structure to form at least one second shielding
capacitor C2, and the second intermediate node N2 of the second multi-gate transistor 151 includes a second active portion in the active layer of the second multi-gate
transistor 151 that connects to the adjacent second sub-transistor T2. [0122] Referring

to Figures 3, 11-14, optionally, the second active portion includes at least one fourth sub-active portion 114 located on a side of the first scan line S1 connected to the same
pixel circuit O1 away from the second scan line S2. [0123] The fourth sub-active portion 114 overlaps with the

initialization signal line VREF to form a second shielding capacitor C2. [0124] The fourth sub-active portion 114 serves as one plate of the second

shielding capacitor C2, and the initialization signal line VREF serves as the other plate of the shielding capacitor. The initialization signal line VREF serving as the other
plate of the second shielding capacitor eliminates the need to provide an additional metal layer or the like in the display panel to form a capacitor structure, thereby reducing
the number of film layers of the display panel and facilitating a thinner and lighter display panel. The second shielding capacitor C2 can ensure that when the second multi-
gate transistor 151 is turned off, the potential of the second intermediate node N2 of the second multi-gate transistor 151 remains stable, thereby reducing the leakage of
the second multi-gate transistor 151, maintaining the stability of the potential of the control terminal of the driving module 11, and thus maintaining the stability of the driving
current, thereby improving display uniformity. [0125] Continuing to refer to Figures 3 and 11-14, optionally, the pixel circuit 01 includes a third

connecting portion 314 and a fourth connecting portion 315, and the third connecting portion 314 and the fourth connecting portion 315 both extend along the first direction
Y. One end of the third connecting portion 314 is connected to the initialization signal line VREF, and the other end is connected to the first electrode T2-1 of the second
multi-gate transistor 151. One end of the fourth connecting portion 315 is connected to the second electrode T2-2 of the second multi-gate transistor, and the other end is
connected to the control terminal of the driving module 10. The third connection portion 314 and the fourth connection

portion 315 are both located in the third metal layer. The third connection portion 314 is connected to the initialization signal line VREF through the via 002. At the same
time, the third connection portion 314 is connected to the first electrode T2-1 of the second multi-gate transistor 151, thereby connecting the first electrode T2-1 of the
second multi-gate transistor 151 to the initialization signal line VREF. One end of the fourth connection portion 315 is connected to the second electrode T2-2 of the second
multi-gate transistor 151, and the other end is connected to the control terminal of the driving module 11, thereby connecting the second electrode T2-2 of the second multi-
gate transistor 151 to the control terminal of the driving module 11. Therefore, during the initialization phase, the second multi-gate transistor 151 writes the initialization
voltage to the control terminal of the driving module 11, thereby initializing the driving module 11. There are vias between the second metal layer 300 and the third metal
layer for connection, and there are also vias between the third metal layer and the active layer 100 for connection. Therefore, when connecting the active layer 100 to the
initialization signal line VREF, no additional masking step is required for drilling holes, which simplifies the process and makes the display panel easier to manufacture.
[0127] Optionally, the third connection portion 314 and the second connection portion 313 have the

same structure. [0128] The third connection portion 314 and the second connection portion 313 have the same

structure, which can avoid the need for an additional third connection portion 314, thereby simplifying the layout of the display panel and saving the area of the display
panel. [0129] Referring to Figures 5 and 11-14, the pixel circuit also includes a second initialization

module 15 and a light control module 20. The second initialization module 15 includes a second multi-gate transistor 151, which includes at least two second sub-transistors
T2 connected in series. The light control module includes a fourth transistor T4 and a fifth transistor T5. The data writing module includes a sixth transistor T6. [0130]
Optionally, the first multi-gate transistor includes an odd number of first sub-transistors, and the second multi-gate transistor includes an even number of second sub-
transistors

(for example, the display panel structure shown in FIG7). [0131] FIG15 is a schematic diagram of the structure of another display panel provided in an embodiment of the
present invention, and FIG16 is a schematic diagram of the structure of an

embodiment of the present invention.
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A schematic structural diagram of the active layer and the first metal layer of another display panel is provided. FIG17 is a partial enlarged view of another display
panel provided in an embodiment of the present invention. FIG17 is a partial enlarged view of the dotted line 004 area shown in FIG16. Referring to FIG15-FIG17,
optionally, the first multi-gate transistor 131 includes an even number of first sub-transistors T1, and the second multi-gate transistor 151 includes an odd number
of second sub-transistors T2.

[0132] Referring to FIG15-FIG17, the pixel circuit also includes a second initialization module and a light emitting control module. The second initialization module
includes a second multi-gate transistor 151. The second multi-gate transistor 151 includes at least two second sub-transistors T2 connected in series. The light
emitting control module includes a fourth transistor T4 and a fifth transistor T5. The data writing module includes a sixth transistor T6. The driving module includes
a driving transistor TO. [0133] Continuing

to refer to FIG5 and FIG11-FIG17, the second multi-gate transistor 151 includes at least three second sub-transistors connected in series.

T2, the second active portion includes a fifth sub-active portion 115 located between the first scan line S1 and the second scan line S2 electrically connected to
the same pixel circuit 01; [0134]

the second fixed potential structure includes a second fixed potential portion 321 located between the first scan line S1 and the second scan line S2 electrically
connected to the same pixel circuit 01, the second fixed potential portion 321 being electrically connected to the first power supply line VDD;

[0135] the second fixed potential portion 321 overlaps with the fifth sub-active portion 115 to form a second shielding capacitor C2. [0136]

In this embodiment, four second sub-transistors T2 are exemplarily shown, including, from left to right along the second direction X, the first second sub-transistor
T2, the second second sub-transistor T2, the third second sub-transistor T2, and the fourth second sub-transistor T2. The active layer connected to the second
second sub-transistor T2 and the third second sub-transistor T2 is the fifth sub-active portion 115. The second fixed potential portion 321 is located in the second
metal layer and is electrically connected to the first power line VDD, so that the second fixed potential portion 321 constitutes one plate of the second shielding
capacitor C2, and the fifth sub-active portion 115 constitutes the other plate of the second shielding capacitor C2. When the second multi-gate transistor 151 is
turned off, the second shielding capacitor C2 can stabilize the potential of the second intermediate node N2 of the second multi-gate transistor 151, thereby
reducing the leakage of the second multi-gate transistor 151, maintaining the stability of the control terminal potential of the driving module 11, and thus displaying
uniformity. [0137] Figure 18 is a

schematic structural diagram of another display panel provided by an embodiment of the present invention. Referring to Figure 18, optionally, the pixel circuit 01
of the display panel in this embodiment includes a driving transistor TO, a first sub-transistor T1, a second sub-transistor T2, a third transistor T3, a fourth transistor
T4, afifth transistor T5, and a sixth transistor T6. The pixel circuit 01 includes a second connection portion 313, which extends along a first direction Y. One end
of the second connection portion 313 is connected to the initialization signal line VREF, and the other end is connected to the first electrode T1-1 of the first multi-
gate transistor. The pixel circuit may also include a fifth connection portion 316, which extends along a second direction X. One end of the fifth connection portion
316 is connected to the second connection portion 313, and the other end of the fifth connection portion 316 overlaps with the first sub-active portion to form a first
shielding capacitor C1. [0138] The fifth connection portion 316 is connected to

the second connection portion 313, and the second connection portion 313 is connected to the initialization signal line VREF. Therefore, the potential on the fifth
connection portion 316 is equal to the initialization voltage. That is, the potential on the first shielding capacitor C1 formed by the overlap of the fifth connection
portion 316 and the first sub-active portion can be the initialization voltage. The second connection portion 313 and the fifth connection portion 316 are provided

in the same layer as the first power line VDD, thereby making it unnecessary to provide an additional metal layer in the display panel when forming the first
shielding capacitor C1, so that the number of film layers of the display panel does not increase, which is conducive to achieving a lighter

and thinner display panel. [0139] Note that the above are only preferred embodiments of the present invention and the technical principles used. Those skilled in
the art will understand that the present invention is not limited to the specific embodiments described herein, and that various obvious changes, readjustments,
and substitutions can be made by those skilled in the art without departing from the scope of protection of the present invention. Therefore, although the present
invention has been described in detail through the above embodiments, the present invention is not limited to the above embodiments, and may include more

other equivalent embodiments without departing from the concept of the present invention, and the scope of the present invention is determined by the scope of the appended claims.
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