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SUB-PIXEL CIRCUIT, PIXEL CIRCUIT, AND
DISPLAY DEVICE

FIELD OF INVENTION

[0001] The present disclosure relates to the field of organic
light emitting diode (OLED) technologies, and more par-
ticularly to a sub-pixel circuit, a pixel circuit, and a display
device.

BACKGROUND OF INVENTION

[0002] Current organic light emitting diode (OLED) pixel
circuits usually can only display a group of pixel circuits
corresponding to one kind of brightness at the same display
time.

[0003] Generally, in large-size OLED pixel driving cir-
cuits, each sub-pixel includes three thin film transistors
(TFTs), a storage capacitor, data lines arranged vertically,
and scan lines arranged horizontally. The scan lines scan
horizontally and progressively, and the data lines sequen-
tially transmit gray-scale voltage to complete a data writing
and light emission of each pixel.

SUMMARY OF INVENTION

[0004] The present invention provides a sub-pixel circuit,
a pixel circuit, and a display device capable of solving issues
that a group of pixel circuits can only display one kind of
brightness correspondingly in the prior art.

[0005] Inone aspect, an embodiment of the present inven-
tion provides a sub-pixel circuit comprising a main pixel
unit and a sub-pixel unit respectively connected to scan lines
and data lines. The main pixel unit is further connected to a
power supply line, and the main pixel unit comprises a first
organic light emitting diode (OLED) and a capacitor, the
sub-pixel unit comprises a second OLED and a second
capacitor, the first capacitor is charged through the data lines
and the power supply line, and the second capacitor is
charged through the data lines, such that brightness of the
first OLED is greater than brightness of the second OLED.
[0006] In the sub-pixel circuit according to an embodi-
ment of the present invention, the main pixel unit is con-
nected to an nth scan line, and the sub-pixel unit is connected
to an n+1th scan line.

[0007] In the sub-pixel circuit according to an embodi-
ment of the present invention, the main pixel unit further
comprises a first transistor, a second transistor, and a third
transistor. A first end of the first transistor is connected to the
data lines, a second end of the first transistor is connected to
the scan lines, a third end of the first transistor is connected
to a first end of the second transistor and an end of the first
capacitor, a second end of the second transistor is connected
to another end of the first capacitor, the first OLED, and a
first end of the third transistor, a second end of the third
transistor is connected to the scan lines, and a third end of
the third transistor is connected to the power supply line.
[0008] In the sub-pixel circuit according to an embodi-
ment of the present invention, a third end of the second
transistor is connected to a first voltage terminal.

[0009] In the sub-pixel circuit according to an embodi-
ment of the present invention, the sub-pixel unit comprises
a fourth transistor and a fifth transistor. A first end of the
fourth transistor is connected to the data lines, a second end
of the fourth transistor is connected to the scan lines, a third
end of the fourth transistor is connected to a first end of the
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fifth transistor and an end of the second capacitor, and a
second end of the fifth transistor is connected to another end
of the second capacitor and the second OLED.

[0010] In the sub-pixel circuit according to an embodi-
ment of the present invention, a third end of the fifth
transistor is connected to a second voltage terminal.
[0011] Inthe sub-pixel circuit according to an embodiment
of the present invention, the power supply line provides a
direct current (DC) constant voltage signal to the main pixel
unit.

[0012] In the sub-pixel circuit according to an embodi-
ment of the present invention, the first OLED and the second
OLED are both active matrix organic light emitting diodes.
[0013] Inone aspect, an embodiment of the present inven-
tion provides a pixel circuit comprising three sub-pixel
circuits. A first OLED included in each of the three sub-pixel
circuits is configured to emit red light, green light, and blue
light, respectively. A second OLED included in each of the
three sub-pixel circuits is configured to emit red light, green
light, and blue light, respectively.

[0014] Inone aspect, an embodiment of the present inven-
tion provides a display device comprising a pixel circuit.
[0015] Beneficial effects of the present application reach
multiple brightness display of a single OLED pixel, improv-
ing display contrast, and pixel charging rate.

DESCRIPTION OF DRAWINGS

[0016] The present invention will be further described
below with reference to the accompanying drawings and
embodiments. In the drawings:

[0017] FIG. 1 is a structural diagram of a sub-pixel circuit
according to an embodiment of the present invention.
[0018] FIG. 2 is a schematic structural diagram of a
sub-pixel circuit according to an embodiment of the present
invention.

[0019] FIG. 3 is a schematic diagram of light emission of
a sub-pixel circuit according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0020] In order to have a clearer understanding of techni-
cal features, objects, and effects of the present invention,
specific embodiments of the present invention will now be
described in detail with reference to the drawings.

[0021] Referring to FIG. 1, FIG. 1 is a structural diagram
of a sub-pixel circuit according to an embodiment of the
present invention. The sub-pixel circuit comprises a main
pixel unit 1 and a sub-pixel unit 2 respectively connected to
scan lines 200 and data lines 100. The main pixel unit 1 is
further connected to a power supply line 300, and the main
pixel unit 1 comprises a first organic light emitting diode
(OLED) (OLED 1) and a capacitor C1, the sub-pixel unit 2
comprises a second OLED (OLED 2) and a second capacitor
C2, the first capacitor C1 is charged through the data lines
100 and the power supply line 300, and the second capacitor
C2 is charged through the data lines 100, such that bright-
ness of the first OLED (OLED 1) is greater than brightness
of the second OLED (OLED 2). That is, among existing
vertical data lines 100 and horizontal scan lines 200, the
main pixel unit 1 and the sub-pixel unit 2 are connected to
the scan lines 200 and the data lines 100 at the same time.
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[0022] The main pixel unit 1 adopts a 3T1C structure, that
is, a structure of three transistors and a capacitor. The
transistor is preferably a thin film transistor (TFT). The main
pixel unit 1 further comprises a first transistor T1, a second
transistor T2, a third transistor T3 and a first capacitor C1.
A first end of the first transistor T1 is connected to the data
lines 100, a second end of the first transistor T1 is connected
to the scan lines 200, a third end of the first transistor T1 is
connected to a first end of the second transistor T2 and an
end of the first capacitor C1, a second end of the second
transistor T2 is connected to another end of the first capaci-
tor C1, the first OLED (OLED 1), and a first end of the third
transistor T3, a second end of the third transistor T3 is
connected to the scan lines 200, and a third end of the third
transistor T3 is connected to the power supply line 300. A
third end of the second transistor T2 is connected to a first
voltage terminal VDD1.

[0023] The sub-pixel unit 2 adopts a 2T1C structure. The
sub-pixel unit 2 comprises a fourth transistor T4 and a fifth
transistor T5. A first end of the fourth transistor T4 is
connected to the data lines 100, a second end of the fourth
transistor T4 is connected to the scan lines 200, a third end
of the fourth transistor T4 is connected to a first end of the
fifth transistor T5 and an end of the second capacitor C2, and
a second end of the fifth transistor T5 is connected to another
end of the second capacitor C2 and the second OLED
(OLED 2). A third end of the fifth transistor T5 is connected
to a second voltage terminal VDD2.

[0024] Referring to FIG. 2, FIG. 2 is a schematic structural
diagram of a sub-pixel circuit according to an embodiment
of the present invention. The schematic structural diagram
shows two sub-pixel (DATA_R, DATA_G) architectures at
Gate (n) and Gate (n+1), respectively. Gate (n) is a nth scan
line 200, Gate (n+1) is a n+1th scan line 200, DATA_R is red
data lines 100, and DATA_G is green data lines 100. The
main pixel unit charges the storage capacitor (C1) through a
Vref line (that is, the power supply line 300) and data lines
(that is, the data lines 100) to implement grayscale voltage
writing. The sub-pixel unit charges the storage capacitor
(C2) through data lines (that is, the data lines 100) to
implement grayscale writing. Compared with the main pixel
unit, charging rate in this method is relatively low, because
one end of the second capacitor C2 cannot be reset, and light
emitting brightness of the pixel is relatively low. Referring
specifically to FIG. 3, FIG. 3 is a schematic diagram of light
emission of a sub-pixel circuit according to an embodiment
of the present invention. The brightness of the first OLED
(OLED 1) is greater than the brightness of the second OLED
(OLED 2).

[0025] Preferably, the power supply line 300 provides a
direct current (DC) constant voltage signal to the main pixel
unit. The first OLED (OLED 1) and the second OLED
(OLED 2) are both active matrix organic light emitting
diodes.

[0026] An embodiment of the present invention further
provides a pixel circuit comprising three sub-pixel circuits.
A first OLED (OLED 1) included in each of the three
sub-pixel circuits is configured to emit red light, green light,
and blue light, respectively. A second OLED (OLED 2)
included in each of the three sub-pixel circuits is configured
to emit red light, green light, and blue light, respectively.
This is because an RGB color mode is a color standard in the
industry. By changing three color channels of red (R), green
(G), and blue (B), and superimposing them on each other, a
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variety of colors can be obtained. RGB is the color repre-
senting the three channels of red, green and blue. This
standard includes almost all colors that human vision can
perceive and is one of the most widely used color systems.
[0027] In addition, an embodiment of the present inven-
tion provides a display device comprising a pixel circuit.
OLED pixels in the display device adopt a single-drive
multi-brightness display design, in which a row of scan lines
200 is simultaneously implemented to display two pixels
with different light emission brightness.

[0028] The embodiments of the present invention have
been described above with reference to the accompanying
drawings. However, the present invention is not limited to
the specific embodiments described above. The specific
embodiments described above are merely illustrative and not
restrictive. Those of ordinary skill in the art can make many
forms under the inspiration of the present invention without
departing from the scope of the present invention and the
scope of the claims. These are all within the protection of the
present invention.

What is claimed is:

1. A sub-pixel circuit, comprising:

a main pixel unit and a sub-pixel unit respectively con-
nected to scan lines and data lines;

wherein the main pixel unit is further connected to a
power supply line, and the main pixel unit comprises a
first organic light emitting diode (OLED) and a capaci-
tor, the sub-pixel unit comprises a second OLED and a
second capacitor, the first capacitor is charged through
the data lines and the power supply line, and the second
capacitor is charged through the data lines, such that
brightness of the first OLED is greater than brightness
of the second OLED.

2. The sub-pixel circuit according to claim 1, wherein the
main pixel unit is connected to an nth scan line, and the
sub-pixel unit is connected to an n+1th scan line.

3. The sub-pixel circuit according to claim 1, wherein the
main pixel unit further comprises a first transistor, a second
transistor, and a third transistor;

wherein a first end of the first transistor is connected to the
data lines, a second end of the first transistor is con-
nected to the scan lines, a third end of the first transistor
is connected to a first end of the second transistor and
an end of the first capacitor, a second end of the second
transistor is connected to another end of the first
capacitor, the first OLED, and a first end of the third
transistor, a second end of the third transistor is con-
nected to the scan lines, and a third end of the third
transistor is connected to the power supply line.

4. The sub-pixel circuit according to claim 3, wherein a
third end of the second transistor is connected to a first
voltage terminal.

5. The sub-pixel circuit according to claim 1, wherein the
sub-pixel unit comprises a fourth transistor and a fifth
transistor;

wherein a first end of the fourth transistor is connected to
the data lines, a second end of the fourth transistor is
connected to the scan lines, a third end of the fourth
transistor is connected to a first end of the fifth tran-
sistor and an end of the second capacitor, and a second
end of the fifth transistor is connected to another end of
the second capacitor and the second OLED.



US 2021/0335240 Al

6. The sub-pixel circuit according to claim 5, wherein a
third end of the fifth transistor is connected to a second
voltage terminal.

7. The sub-pixel circuit according to claim 1, wherein the
power supply line provides a direct current (DC) constant
voltage signal to the main pixel unit.

8. The sub-pixel circuit according to claim 1, wherein the
first OLED and the second OLED are both active matrix
organic light emitting diodes.

9. A pixel circuit, comprising:

three sub-pixel circuits;

wherein each of the sub-pixel circuits comprises a main

pixel unit and a sub-pixel unit respectively connected to
scan lines and data lines, the main pixel unit is further
connected to a power supply line, and the main pixel
unit comprises a first organic light emitting diode
(OLED) and a capacitor, the sub-pixel unit comprises a
second OLED and a second capacitor, the first capaci-
tor is charged through the data lines and the power
supply line, and the second capacitor is charged
through the data lines, such that brightness of the first
OLED is greater than brightness of the second OLED;
and

wherein the first OLED is configured to emit red light,

green light, and blue light, respectively, and the second
OLED is configured to emit red light, green light, and
blue light, respectively.

10. The pixel circuit according to claim 9, wherein the
main pixel unit is connected to an nth scan line, and the
sub-pixel unit is connected to an n+1th scan line.

11. The pixel circuit according to claim 9, wherein the
main pixel unit further comprises a first transistor, a second
transistor, and a third transistor;

wherein a first end of the first transistor is connected to the

data lines, a second end of the first transistor is con-
nected to the scan lines, a third end of the first transistor
is connected to a first end of the second transistor and
an end of the first capacitor, a second end of the second
transistor is connected to another end of the first
capacitor, the first OLED, and a first end of the third
transistor, a second end of the third transistor is con-
nected to the scan lines, and a third end of the third
transistor is connected to the power supply line.

Oct. 28, 2021

12. The pixel circuit according to claim 11, wherein a
third end of the second transistor is connected to a first
voltage terminal.

13. The pixel circuit according to claim 9, wherein the
sub-pixel unit comprises a fourth transistor and a fifth
transistor;

wherein a first end of the fourth transistor is connected to

the data lines, a second end of the fourth transistor is
connected to the scan lines, a third end of the fourth
transistor is connected to a first end of the fifth tran-
sistor and an end of the second capacitor, and a second
end of the fifth transistor is connected to another end of
the second capacitor and the second OLED.

14. The pixel circuit according to claim 13, wherein a
third end of the fifth transistor is connected to a second
voltage terminal.

15. The pixel circuit according to claim 9, wherein the
power supply line provides a direct current (DC) constant
voltage signal to the main pixel unit.

16. The pixel circuit according to claim 9, wherein the
first OLED and the second OLED are both active matrix
organic light emitting diodes.

17. A display device, comprising:

a pixel circuit;

wherein the pixel circuit comprises three sub-pixel cir-

cuits;

wherein each of the sub-pixel circuits comprises a main

pixel unit and a sub-pixel unit respectively connected to
scan lines and data lines, the main pixel unit is further
connected to a power supply line, and the main pixel
unit comprises a first organic light emitting diode
(OLED) and a capacitor, the sub-pixel unit comprises a
second OLED and a second capacitor, the first capaci-
tor is charged through the data lines and the power
supply line, and the second capacitor is charged
through the data lines, such that brightness of the first
OLED is greater than brightness of the second OLED;
and

wherein the first OLED is configured to emit red light,

green light, and blue light, respectively, and the second
OLED is configured to emit red light, green light, and
blue light, respectively.
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