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7) ABSTRACT

The present disclosure provides a pixel circuit, its driving
method, an array substrate and a display device. The pixel
circuit includes a plurality of pixels, each of which includes a
blue sub-pixel and a driving module for driving the blue
sub-pixel. The blue sub-pixel includes N blue OLEDs, and N
is a positive integer greater than 1. The driving module is
configured to drive the N blue OLEDs in a time division
manner. According to the present disclosure, the blue sub-
pixel is segmented into several portions, and merely a portion
of the blue sub-pixel is displayed each time. As a result, it is
able to prolong the service time of the blue sub-pixel, thereby
to increase the service life of an AMOLED panel.
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PIXEL CIRCUIT, ITS DRIVING METHOD,
ARRAY SUBSTRATE AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority of the Chi-
nese patent application No. 201310395574.9 filed on Sep. 3,
2013, which s incorporated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
driving technology, in particular to a pixel circuit, its driving
method, an array substrate and a display device.

BACKGROUND

[0003] An existing active matrix organic light-emitting
diode (AMOLED) panel includes a plurality of pixels, each of
which includes a blue pixel unit, a red pixel unit and a green
pixel unit. Usually, each blue pixel unit includes a blue
organic light-emitting diode (OLED), each red pixel unit
includes a red OLED, and each green pixel unit includes a
green OLED.

[0004] FIG.1shows acommonly-used driver circuit for the
pixel units, the driver circuit includes two transistors and one
capacitor. One of the transistors is a switch tube T1 controlled
by a scanning signal from a scanning line Scan so as to control
the input of a data signal to a data line Data. The other
transistor is a driving tube T2 for controlling the OLED to
emit light. C represents a storage capacitor for maintaining a
voltage applied to the driving tube T2 during a non-scanning
period. The above circuit is called as a 2T1C driver circuit for
the pixel units.

[0005] However, due to the defects of materials, the blue
OLED is of low luminous efficiency and short service life.
The blue pixels are of very poor luminous performance, and
as a result, the image quality will be deteriorated seriously
and the service life of the AMOLED panel will be shortened.

SUMMARY

[0006] An object of the present disclosure is to provide a
pixel circuit, its driving method, an array substrate and a
display device, so as to prolong the service time of blue pixels
and increase the service life of an AMOLED panel.

[0007] Inoneaspect, the present disclosure provides a pixel
circuit, including a plurality of pixels, each of which includes
a blue sub-pixel and a driving module. The blue sub-pixel
includes N blue organic light-emitting diodes (OLEDs), and
N is a positive integer greater than 1. The driving module is
configured to drive the N blue OLEDs in a time division
manner.

[0008] During the implementation, the pixel further
includes a red sub-pixel and a green sub-pixel, and the driving
module is further configured to drive the red sub-pixel and the
green sub-pixel while driving the N blue OLEDs in a time
division manner.

[0009] During the implementation, the driving module
includes a driver circuit for driving the blue sub-pixel in a
time division manner, and the driver circuit includes an input
transistor and N driving units. A gate electrode of the input
transistor is connected to a scanning line, a first electrode
thereof is connected to the N driving units, and a second
electrode thereof'is connected to adata line. A cathode of each
of the N blue OLED:s is connected to a first level output end,
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and an anode thereof is connected to a level output end via the
driving unit. The driving unit is configured to, when an abso-
lute value of a voltage difference between a current level
output end connected thereto and the first level output end is
greater than an absolute value of a turn-on voltage of the blue
OLED connected to the driving unit and when the level output
ends other than the current level output end and the first level
output end are floating, drive the blue OLED to emit light.
[0010] During the implementation, the driving unit
includes a storage capacitor and N driving transistors. Gate
electrodes of the N driving transistors are connected to each
other, a second electrode of each driving transistor is con-
nected to the level output end, and the storage capacitor is
connected between the gate electrode and the first electrode of
the driving transistor.

[0011] During the implementation, the driver circuit
includes an input transistor, a driving transistor, and a storage
capacitor. A gate electrode of the input transistor is connected
to a scanning line, a first electrode thereof is connected to
anodes of the N blue OLED:s via the storage capacitor, and a
second electrode thereof is connected to a data line. A gate
electrode of the driving transistor is connected to the first
electrode of the input transistor, a first electrode thereof is
connected to anodes of the N blue OLEDs, and a second
electrode thereof is connected to a first level output end. The
anodes of the N blue OLEDs are connected to each other, and
cathodes thereof are connected to N level output ends, respec-
tively. The driver circuit is configured to, when an absolute
value ofa voltage difference between the first level output end
and one of the N level output ends is greater than an absolute
value of a turn-on voltage of the blue OLED connected to the
one of the N level output ends and when a voltage difference
between the level output ends other than the one ofthe N level
output ends and the first level output end is less than the
absolute value of the turn-on voltage of the blue OLED, drive
the blue OLED to emit light.

[0012] In another aspect, the present disclosure provides a
method for driving the above-mentioned pixel circuit, includ-
ing the step of driving, by a driving module, N blue OLEDs
included in a blue sub-pixel of a pixel in a time division
manner, wherein N is a positive integer greater than 1.
[0013] During the implementation, the driving module
drives a red sub-pixel and a green sub-pixel of the pixel to
which the blue sub-pixel belongs while driving the N blue
OLED:s included in the pixel in a time division manner.
[0014] In yet another aspect, the present disclosure pro-
vides a method for driving the above-mentioned pixel circuit,
including the step of driving, by a driving unit, the blue OLED
to emit light when an absolute value of a voltage difference
between a current level output end connected to the driving
unit and a first level output end is greater than an absolute
value of a turn-on voltage of the blue OLED connected to the
driving unit and when the level output ends other than the
current level output end and the first level output end are
floating.

[0015] In still yet another aspect, the present disclosure
provides a method for driving the above-mentioned pixel
circuit, including the step of driving, by a driver circuit, the
blue OLED to emit light when an absolute value of a voltage
difference between the first level output end and one of the N
level output ends is greater than an absolute value of a turn-on
voltage of the blue OLED connected to the one of the N level
output ends and when a voltage difference between the level
output ends other than the one of the N level output ends and
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the first level output end is less than the absolute value of the
turn-on voltage of the blue OLED.

[0016] In still yet another aspect, the present disclosure
provides an array substrate including the above-mentioned
pixel circuit.

[0017] In still yet another aspect, the present disclosure
provides a display device including the above-mentioned
array substrate.

[0018] According to the pixel circuit, its driving method,
the array substrate and the display device of the present dis-
closure, the blue sub-pixel is segmented into several portions,
and merely a portion of the blue sub-pixel is displayed each
time. As a result, it is able to prolong the service time of the
blue sub-pixel, thereby to increase the service life of the
AMOLED panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a circuit diagram of an existing driver
circuit for a pixel unit;

[0020] FIG. 2 is a schematic view showing a structure of a
pixel included in a pixel circuit according to one embodiment
of the present disclosure;

[0021] FIG. 3 is a block diagram showing a structure of the
pixel circuit according to the first embodiment of the present
disclosure;

[0022] FIG. 4 is a circuit diagram of the pixel circuit
according to the second embodiment of the present disclosure
when N=2;

[0023] FIG. 5 is a circuit diagram of the pixel circuit
according to the third embodiment of the present disclosure
when N=2;

[0024] FIG. 6 is a circuit diagram of the pixel circuit
according to the fourth embodiment of the present disclosure
when N=2; and

[0025] FIG. 7 is a flow chart showing a method for driving
the pixel circuit according to the first embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] The solutions of the present disclosure will be
described hereinafter in a clear and complete manner in con-
junction with the drawings. Obviously, the following embodi-
ments are merely a part of, rather than all of, the embodiments
of the present disclosure, and based on these embodiments, a
person skilled in the art can obtain the other embodiments
without any creative effort, which also fall within the scope of
the present disclosure.

[0027] A transistor used in the embodiments of the present
disclosure may be a thin film transistor, a field-effect transis-
tor or any other device of the same characteristics. In order to
differentiate two electrodes other than a gate electrode of the
transistor, one of them is called as “source electrode”, and the
other is called as “drain electrode”. In addition, the transistor
may be an N-type transistor or a P-type transistor in accor-
dance with the characteristics thereof. For a driver circuit in
the embodiments of the present disclosure, the transistor
being an N-type transistor is taken as an example. Of course,
the use of a P-type transistor may also be conceivable for a
person skilled in the art without any creative effort, which also
falls within the scope of the present disclosure.

[0028] According to the present disclosure, a blue sub-pixel
ofapixel circuit for a display device is segmented into several
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portions, and merely a portion of the blue sub-pixel is dis-
played each time. As a result, it is able to prolong the service
time of the blue sub-pixel. Especially foran AMOLED panel,
the blue sub-pixel may be segmented into several portions, so
astodrive, ina time division manner, a blue OLED of the blue
sub-pixel to emit light and display a portion of the blue
sub-pixel each time, thereby to prolong the service time ofthe
blue sub-pixel and increase the service life of the AMOLED
panel.

[0029] As shown in FIG. 2, a pixel circuit in the first
embodiment of the present disclosure includes a plurality of
pixels, each of which includes a blue sub-pixel 31 and a
driving module 32 configured to drive the blue sub-pixel. The
blue sub-pixel 31 includes N blue OLEDs (not shown), and N
is a positive integer greater than 1. The driving module 32 is
configured to drive the N blue OLEDs in a time division
mannet.

[0030] It should be appreciated that, the term “driving in a
time division manner” refers to driving the blue sub-pixel or
the N blue OLEDs in at least two periods of time so as to emit
light. For example, the N blue OLEDs may be driven in N
periods of time to emit light separately (N is a positive integer
greater than 1), or P blue OLEDs may be driven in a certain
period of time to emit limit concurrently (2<P<N, and N is a
positive integer greater than 3), or two portions B1 and B2 of
the blue sub-pixel are driven in two periods of time to emit
light, respectively.

[0031] According to the pixel circuit in the first embodi-
ment of the present disclosure, the blue sub-pixel of the pixel
is segmented into a plurality of blue OLEDs, the driving
module is provided with the driver circuit for driving the
plurality of blue OLEDs in a time division manner, and
merely a portion of blue sub-pixel is displayed each time. As
a result, it is able to prolong the service time of the blue
sub-pixel, thereby to increase the service life of the
AMOLED panel.

[0032] As shown in FIG. 3, in an embodiment, each pixel
includes a red sub-pixel R, a green sub-pixel G and a blue
sub-pixel, and the driving module (not shown) is configured
to drive the blue sub-pixel in a time division manner. In this
embodiment, each blue sub-pixel is segmented into two por-
tions, 1.e., a first blue sub-pixel B1 and a second blue sub-
pixel B2. Within a first period of time, the red sub-pixel R, the
green sub-pixel G and the first blue sub-pixel B1 are driven to
emit light, while within a second period of time, the red
sub-pixel R, the green sub-pixel G and the second blue sub-
pixel B2 are driven to emit light. In this way, the luminescence
time for the first blue sub-pixel B1 or the second blue sub-
pixel B2 is merely halfthat for the red sub-pixel R or the green
sub-pixel G, and as a result, it is able to increase the service
life of the AMOLED panel.

[0033] Referring to FIGS. 2 and 3, the blue sub-pixel
includes two portions B1 and B2, so the N blue OLEDs may
be segmented into two portions B1 and B2 too. In other
words, for the pixel including the blue sub-pixel, the red
sub-pixel and the green sub-pixel, the driving module is con-
figured to drive the red sub-pixel and the green sub-pixel
included in the pixel to which the N blue OLEDs belong while
driving the N blue OLEDs in a time division manner.

[0034] In the above embodiments, merely the blue sub-
pixel being segmented into two portions is taken as an
example. In fact, the blue sub-pixel is segmented into at least
two portions in this embodiment.
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[0035] For example, the blue sub-pixel of the display
device may be segmented into M portions, and merely 1/M of
the blue sub-pixel is driven for each frame, so as to prolong
the service time of the blue sub-pixel, thereby to increase the
service life of the AMOLED panel. M represents the number
of gate lines of the display device, and the term “frame” refers
to the time for scanning all the gate lines by the display
device.

[0036] Of course, the pixel may further include the sub-
pixels in other colors, e.g., yellow. Although the blue sub-
pixel is partially displayed each time after it is segmented into
several portions, the mixed color effect of blue, red and green
as well as the display quality will not be affected significantly
due to the special nature of the blue display effect for the
pixel. It should be appreciated that, the first period of time
may be equal or unequal to the second period oftime, and they
may be set in accordance with the practical need. Alterna-
tively, the first period of time is set as a first frame while the
second period of time is set as a second frame. In this way, the
first blue sub-pixel B1 and the second blue sub-pixel B2 may
be driven to emit light alternately within the first frame and
the second frame adjacent to each other, and as a result, it is
able to keep the luminance time for the two blue sub-pixels in
balance.

[0037] To be specific, referring to FIGS. 2 and 3, the N blue
OLED:s are segmented into two portions B1 and B2, and the
driving module 32 drives the red sub-pixel and the green
sub-pixel included in the pixel to which the N blue OLEDs
belong while driving the N blue OLEDs of the blue sub-pixel
in a time division manner.

[0038] The blue sub-pixel B1 may include Q blue OLEDs,
and at this time, B2 includes (N-Q) blue OLEDs, wherein
1=Q=N, and both Q and N are positive integers. Alternatively,
the number of the blue OLEDs included in the blue sub-pixel
B1 is equal to that included in the blue sub-pixel B2, e.g.,
N=2.

[0039] Thedriving module 32 may be implemented at least
in one of the following modes.

[0040] Mode 1: the driving module 32 includes a driver
circuit for driving the blue sub-pixel. This driver circuit may
drive the N blue OLED:s, the red sub-pixel and the green
sub-pixel synchronously. For example, one blue sub-pixel
corresponds to one blue OLED, one red sub-pixel corre-
sponds to one red OLED and one green sub-pixel corresponds
to one green OLED, these three OLEDs will be connected
serially or in parallel, and then driven by the driver circuit
concurrently so as to emit light.

[0041] Mode 2: the driving module 32 includes a driver
circuit for driving the blue sub-pixel (also called as a first
driver circuit), a driver circuit for driving the red sub-pixel
(also called as a second driver circuit) and a driver circuit for
driving the green sub-pixel (also called as a third driver cir-
cuit). For example, one blue sub-pixel corresponds to one
blue OLED (which is driven by the first driver circuit to emit
light), one red sub-pixel corresponds to one red OLED (which
is driven by the second driver circuit to emit light) and one
green sub-pixel corresponds to one green OLED (which is
driven by the third driver circuit to emit light), the red OLED
is driven by the second driver circuit and the green OLED is
driven by the third driver circuit to emit limit while the blue
OLED is being driven by the first driver circuit to emit limit.

[0042] It should be appreciated that, in the driving module
32, the driver circuit for driving the blue sub-pixel, the driver
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circuit for driving the red sub-pixel and the driver circuit for
driving the green sub-pixel may have the same or different
structures/principles.

[0043] Inthe second embodiment which is obtained on the
basis of the first embodiment and where merely the driver
circuit for driving the blue sub-pixel is taken as an example,
the driver circuit includes an input transistor and N driving
units. A gate electrode of the input transistor is connected to
a scanning line, a first electrode thereof is connected to the N
driving units, and a second electrode thereof'is connected to a
dataline. A cathode of each of the N blue OLEDs is connected
to a first level output end, e.g., Elvss, and an anode thereof is
connected to a level output end via the driving unit. The
driving unit is configured to, when an absolute value of a
voltage difference between a current level output end con-
nected to the driving unit and the first level output end is
greater than an absolute value of a turn-on voltage of the blue
OLED connected to the driving unit and when the level output
ends other than the current level output end and the first level
output end are floating, drive the blue OLED to emit light. For
example, the level output ends may include Elvddl1, Elvdd2,
..., and Elvddn (2=n=N, and both n and N are integers).
[0044] According to the pixel circuit in the second embodi-
ment of the present disclosure, the driver circuit includes the
input transistor and the N driving units for driving the N blue
OLED:s respectively. The N driving units may be of circuit
structures identical to, or different from, each other, as long as
the absolute value of the voltage difference between the cur-
rent level output end connected to the driving unit and the first
level output end is greater than the absolute value of the
turn-on voltage of the blue OLED connected to the driving
unit and the level output ends other than the current level
output end and the first level output end are floating. Hence,
the blue OLEDs may be driven in a flexible manner.

[0045] FIG. 4 is a circuit diagram of the pixel circuit
according to the second embodiment of the present disclosure
when N=2. In FIG. 4, T represents the input transistor. The
gate electrode of the input transistor T is connected to the
scanning lien Scan, the first electrode thereof is connected to
the driving units 41, 42, and the second electrode thereof is
connected to the data lien Data. The driving unit 41 is con-
nected to an anode of a blue OLED L1, and the driving unit 42
is connected to an anode of a blue OLED L2. A cathode of the
blue OLED L1 and a cathode of the blue OLED L2 are
connected to the first level output end Elvss. The anode of the
blue OLED L1 is connected to the level output end Elvdd1 via
the driving unit 41, and the anode of the blue OLED L2 is
connected to the level output end Elvdd2 via the driving unit
42.

[0046] In the third embodiment of the present disclosure
which is obtained on the basis of the second embodiment, the
driving unit includes a storage capacitor and N driving tran-
sistors. Gate electrodes of the N driving transistors are con-
nected to each other, a second electrode of each driving tran-
sistor is connected to the level output end, and the storage
capacitor is connected between the gate electrode and the first
electrode of each driving transistor.

[0047] Asshownin FIG. 5, which is a circuit diagram of the
pixel circuit according to the third embodiment of the present
disclosure when N=2, the first driving unit includes a first
driving transistor T1 and a first storage capacitor C1, and the
second driving unit includes a second driving transistor T2
and a second storage capacitor C2. The first storage capacitor
C1 is connected between a gate electrode and a first electrode
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of the first driving transistor T1, and the second storage
capacitor C2 is connected between a gate electrode and a first
electrode of the second driving transistor T2. The first elec-
trode of the input transistor T is connected to the gate elec-
trode of the first driving transistor T1 and the gate electrode of
the second driving transistor T2, respectively. A second elec-
trode of'the first driving transistor T1 is connected to the level
output end Elvddl, and a second electrode of the second
driving transistor T2 is connected to the level output end
Elvdd2.

[0048] Referring to FIG. 2, the first blue OLED L1 corre-
sponds to the first blue sub-pixel B1, and the second blue
OLED L2 cotresponds to the second blue sub-pixel B2. When
the red sub-pixel R, the green sub-pixel G and the first blue
sub-pixel B1 are driven to emit light, Elvdd1 outputs a posi-
tive voltage, Elvdd2 is floating, and at this time, L1 is turned
on, and L2 is turned off. When the red sub-pixel R, the green
sub-pixel G and the second blue sub-pixel B2 are driven to
emit light, Elvdd1 is floating, Elvdd2 outputs a positive volt-
age, and at this time, [.2 is turned on and L1 is turned off.
[0049] In the fourth embodiment of the present disclosure
which is obtained on the basis of the first embodiment, the
driver circuit includes an input transistor, a driving transistor
and a storage capacitor. A gate electrode of the input transistor
is connected to the scanning line, a first electrode thereof is
connected to the anodes of the N blue OLED:s via the storage
capacitor, and a second electrode thereof is connected to the
data line. A gate electrode of the driving transistor is con-
nected to the first electrode of the input transistor, a first
electrode of the driving transistor is connected to the anodes
of the N blue OLEDs, and a second electrode thereof is
connected to the first level output end. The anodes of the N
blue OLEDs are connected to each other, and the cathodes
thereof are connected to the N level output ends, respectively.
The driver circuit is configured to, when an absolute value of
avoltage difference between the first level output end and one
of the N level output ends is greater than an absolute value of
a turn-on voltage of the blue OLED connected to the one of
the N level output ends and when a voltage difference
between the level output ends other than the one of the N level
output ends and the first level output end is less than the
absolute value of the turn-on voltage of the blue OLED, drive
the blue OLED to emit light.

[0050] AsshowninFIG. 6, which is a circuit diagram of the
pixel circuit according to the fourth embodiment of the
present disclosure when N=2. The blue sub-pixel includes the
first blue OLED 11 and the second blue OLED 1.2. The anode
of the first blue OLED L1 is connected to the anode of the
second blue OLED L2, the cathode of the first blue OLED L1
is connected to the level outputend Elvss1, and the cathode of
the second blue OLED [.2 is connected to the level output end
Elvss2.

[0051] The driver circuit includes an input transistor T1, a
driving transistor T2 and a storage capacitor C. A gate elec-
trode of the input transistor T1 is connected to the scanning
line Scan, a first electrode thereofis connected to the anode of
the first blue OLED L1 via the storage capacitor C, and a
second electrode thereof is connected to the data line Data. A
gate electrode of the driving transistor T2 is connected to the
first electrode of the input transistor T1, a first electrode
thereof is connected to the anode of the first blue OLED L1,
and a second electrode thereof is connected to the first level
output end Elvdd. The first blue OLED L1 corresponds to the
first blue sub-pixel B1, and the second blue OLED L2 corre-
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sponds to the second blue sub-pixel B2. When the red sub-
pixel R, the green sub-pixel G and the first blue sub-pixel B1
are driven to emit light, Elvss1 outputs a negative voltage,
Elvss2 outputs a positive voltage, and at this time, L1 is turned
on and L2 is turned off. When the red sub-pixel R, the green
sub-pixel G and the second blue sub-pixel B2 are driven to
emit light, Elvss1 outputs a positive voltage, Elvss2 outputs a
negative voltage, and at this time, .2 is turned on and L1 is
turned off.

[0052] As shown in FIG. 7, a method for driving the pixel
circuit according to the first embodiment of the present dis-
closure includes:

[0053] Step 71: segmenting the blue sub-pixel included in
the pixel into N blue OLEDs, N being a positive integer
greater than 1; and

[0054] Step 72: driving, by the driving module which
includes the driver circuit for driving the blue sub-pixel in a
time division manner, the N blue OLEDs.

[0055] It should be appreciated that, the term “driving in a
time division manner” refers to driving the blue sub-pixel or
the N blue OLEDs in at least two periods of time so as to emit
light. For example, the N blue OLEDs may be driven in N
periods of time to emit light separately (N is a positive integer
greater than 1), or P blue OLEDs may be driven in a certain
period of time to emit limit concurrently (2<P<N, and Nis a
positive integer greater than 3), or two portions B1 and B2 of
the blue sub-pixel are driven in two periods of time to emit
light, respectively.

[0056] According to the method for driving the pixel circuit
in the first embodiment of the present disclosure, the blue
sub-pixel included in the pixel is segmented into a plurality of
blue OLEDs which are driven by the driving module in a time
division manner, and merely a portion of the blue sub-pixel is
displayed each time. As a result, it is able to prolong the
service time of the blue sub-pixel, thereby to increase the
service life of the AMOLED panel.

[0057] Inanembodiment, the driving module drives thered
sub-pixel and the green sub-pixel included in the pixel to
which the N blue OLEDs belong while driving the N blue
OLEDs in a time division manner.

[0058] Themethod for driving the pixel circuit according to
the second embodiment of the present disclosure includes:
[0059] segmenting the blue sub-pixel included in the pixel
into N blue OLEDs, N being a positive integer greater than 1;
and

[0060] driving, by the driving unit, the blue OLED to emit
light when an absolute value of a voltage difference between
a current level output end connected to the driving unit and a
first level output end is greater than an absolute value of a
turn-on voltage of a current blue OLED connected to the
driving unit and when the level output ends other than the
current level output end and the first level output end are
floating.

[0061] Themethod fordriving the pixel circuit according to
the third embodiment of the present disclosure includes:
[0062] segmenting the blue sub-pixel included in the pixel
into N blue OLEDs, N being a positive integer greater than 1;
and

[0063] driving, by the driving circuit, the blue OLED to
emit light when an absolute value of a voltage difference
between the first level output end and one of the N level output
ends is greater than an absolute value of a turn-on voltage of
the blue OLED connected to the one of the N level output ends
and when a voltage difference between the level output ends



US 2015/0332628 Al

other than the one of the N level output ends and the first level
output end is less than the absolute value of the turn-on
voltage of the blue OLED.

[0064] The present disclosure further provides an array
substrate including the above-mentioned pixel circuit.
[0065] The present disclosure further provides a display
device including the above-mentioned array substrate.
[0066] The above are merely the preferred embodiments of
the present disclosure. It should be appreciated that, a person
skilled in the art may make further modifications and
improvements without departing from the principle of the
present disclosure, and these modifications and improve-
ments shall also fall within the scope of the present disclo-
sure.

What is claimed is:

1. A pixel circuit, comprising a plurality of pixels, each of
the plurality of pixels includes a blue sub-pixel and a driving
module, wherein

the blue sub-pixel comprises N blue organic light-emitting
diodes (OLEDs), and N is a positive integer greater than
1, and

the driving module is configured to drive the N blue
OLED:s in a time division manner.

2. The pixel circuit according to claim 1, wherein the pixel

further comprises a red sub-pixel and a green sub-pixel, and

the driving module is further configured to drive the red

sub-pixel and the green sub-pixel while driving the N
blue OLEDs in a time division manner.

3. The pixel circuit according to claim 1, wherein the
driving module comprises a driver circuit for driving the blue
sub-pixel in a time division manner, and the driver circuit
includes an input transistor and N driving units,

a gate electrode of the input transistor is connected to a
scanning line, a first electrode of the input transistor is
connected to the N driving units, and a second electrode
of the input transistor is connected to a data line,

a cathode of each of the N blue OLEDs is connected to a
first level output end, and an anode thereof is connected
to a level output end via the driving unit, and

the driving unit is configured to, when an absolute value of
a voltage difference between a current level output end
connected to the driving unit and the first level output
end is greater than an absolute value of a turn-on voltage
of the blue OLED connected to the driving unit and
when the level output ends other than the current level
output end and the first level output end are floating,
drive the blue OLED to emit light.

4. The pixel circuit according to claim 3, wherein the
driving unit comprises a storage capacitor and N driving
transistors,

gate electrodes of the N driving transistors are connected to
each other,

asecond electrode of each driving transistor is connected to
the level output end, and

the storage capacitor is connected between the gate elec-
trode and the first electrode of the driving transistor.

5. The pixel circuit according to claim 1, wherein the
driving module comprises a driver circuit for driving the blue
sub-pixel in a time division manner, the driver circuit com-
prises an input transistor, a driving transistor, and a storage
capacitor,

a gate electrode of the input transistor is connected to a

scanning line, a first electrode of the input transistor is
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connected to anodes ofthe N blue OLEDs via the storage
capacitor, and a second electrode of the input transistor
is connected to a data line,

a gate electrode of the driving transistor is connected to the

first electrode of the input transistor, a first electrode of
the driving transistor is connected to anodes of the N
blue OLEDs, and a second electrode of the driving tran-
sistor is connected to a first level output end,

the anodes of the N blue OLEDs are connected to each

other, and cathodes of the N blue OLEDs are connected
to N level output ends, respectively, and
the driver circuit is configured to, when an absolute value
of a voltage difference between the first level output end
and one of the N level output ends is greater than an
absolute value of a turn-on voltage of the blue OLED
connected to the one of the N level output ends and when
avoltage difference between the level output ends other
than the one of the N level output ends and the first level
output end is less than the absolute value of the turn-on
voltage of the blue OLED, drive the blue OLED to emit
light.
6. A method for driving a pixel circuit, comprising
segmenting a blue sub-pixel included in a pixel into N blue
OLEDs; and

driving, by a driving module, the N blue OLEDs in a time
division manner, N being a positive integer greater than
1.
7. The method according to claim 6, wherein the driving
module drives a red sub-pixel and a green sub-pixel of the
pixel to which the blue sub-pixel belongs while driving the N
blue OLEDs included in the pixel in a time division manner.
8. A method for driving the pixel circuit according to claim
3, comprising:
segmenting a blue sub-pixel included in a pixel into N blue
OLED:s, N being a positive integer greater than 1; and

driving, by a driving unit, the blue OLED to emit light
when an absolute value of a voltage difference between
a current level output end connected to the driving umt
and a first level output end is greater than an absolute
value of a turn-on voltage of the blue OLED connected
to the driving unit and when the level output ends other
than the current level output end and the first level output
end are floating.

9. A method for driving the pixel circuit according to claim
5, comprising:

segmenting a blue sub-pixel included in a pixel into N blue

OLED:s, N being a positive integer greater than 1; and
driving, by a driver circuit, the blue OLED to emit light
when an absolute value of a voltage difference between
the first level output end and one of the N level output
ends is greater than an absolute value of a turn-on volt-
age of the blue OLED connected to the one of the N level
output ends and when a voltage difference between the
level output ends other than the one of the N level output
ends and the first level output end is less than the abso-
lute value of the turn-on voltage of the blue OLED.

10. An array substrate comprising the pixel circuit accord-
ing to claim 1.

11. A display device comprising the array substrate accord-
ing to claim 10.

12. The array substrate according to claim 10, wherein the
pixel further comprises a red sub-pixel and a green sub-pixel,
and
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the driving module is further configured to drive the red
sub-pixel and the green sub-pixel while driving the N
blue OLED:s in a time division manner.

13. The array substrate according to claim 10, wherein the
driving module comprises a driver circuit for driving the blue
sub-pixel in a time division manner, and the driver circuit
includes an input transistor and N driving units,

a gate electrode of the input transistor is connected to a
scanning line, a first electrode of the input transistor is
connected to the N driving units, and a second electrode
of the input transistor is connected to a data line,

a cathode of each of the N blue OLED:s is connected to a
first level output end, and an anode thereofis connected
to a level output end via the driving unit, and

the driving unit is configured to, when an absolute value of
a voltage difference between a current level output end
connected to the driving unit and the first level output
end is greater than an absolute value of a turn-on voltage
of the blue OLED connected to the driving unit and
when the level output ends other than the current level
output end and the first level output end are floating,
drive the blue OLED to emit light.

14. The array substrate according to claim 13, wherein the
driving unit comprises a storage capacitor and N driving
transistors,

gate electrodes of the N driving transistors are connected to
each other,

asecond electrode of each driving transistor is connected to
the level output end, and

the storage capacitor is connected between the gate elec-
trode and the first electrode of the driving transistor.
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15. The array substrate according to claim 10, wherein the
driving module comprises a driver circuit for driving the blue
sub-pixel in a time division manner, the driver circuit com-
prises an input transistor, a driving transistor, and a storage
capacitor,

a gate electrode of the input transistor is connected to a
scanning line, a first electrode of the input transistor is
connected to anodes ofthe N blue OLEDs via the storage
capacitor, and a second electrode of the input transistor
is connected to a data line,

a gate electrode of the driving transistor is connected to the
first electrode of the input transistor, a first electrode of
the driving transistor is connected to anodes of the N
blue OLEDs, and a second electrode of the driving tran-
sistor is connected to a first level output end,

the anodes of the N blue OLEDs are connected to each
other, and cathodes of the N blue OLEDs are connected
to N level output ends, respectively, and

the driver circuit is configured to, when an absolute value
of a voltage difference between the first level output end
and one of the N level output ends is greater than an
absolute value of a turn-on voltage of the blue OLED
connected to the one of the N level output ends and when
avoltage difference between the level output ends other
than the one of the N level output ends and the first level
output end is less than the absolute value of the turn-on
voltage of the blue OLED, drive the blue OLED to emit

light.
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