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ELECTRONIC CIRCUIT AND DRIVING
METHOD, DISPLAY PANEL, AND DISPLAY
APPARATUS

CROSS-REFERENCES TO RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application No. 201610543844.X filed on Jul. 11,
2016, the disclosure of which is hereby incorporated by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates generally to the field
of display technologies, and more specifically to an elec-
tronic circuit and its driving method, a display panel, and a
display apparatus.

BACKGROUND

[0003] Organic light-emitting diode (OLED) is a hot area
in the current development of flat panel display devices.
Compared with liquid crystal display (LCD) devices, OLED
display devices typically have advantages such as low power
consumption, low manufacturing cost, self-luminescence,
wide viewing angle, and fast response speed. At present
time, OLED display devices are starting to replace tradi-
tional LCD display devices, such as in cell phones, tablet
computers, digital cameras, large-screen TVs, etc.

[0004] Unlike an LCD, which employs a stable voltage to
control its brightness, an OLED is driven by an electric
current, and a stable current is needed for the control of light
emission. For reasons related to manufacturing processes
and component aging, the threshold voltage (Vth) of driver
transistors of the pixel circuit is not constant, causing
changes in the current flowing through each OLED, which
in turn results in non-uniform brightness of display, nega-
tively influencing the whole image display effect.

[0005] In addition, the current flowing through each
OLED is related to the voltage of the source electrode of the
associated driver transistor, i.e., the voltage of the power
supply. A voltage drop across the circuits resulting from the
product of the electrical current (I) and the resistance (R),
referred to as the IR Drop, can also result in differences in
currents in different areas of the screen, in turn causing
non-uniform brightness in OLEDs in different areas.

SUMMARY

[0006] In order to address the issues associated with
current OLED display technologies, the present disclosure
provides an electronic circuit and a driving method thereof,
a display panel, and a display apparatus.

[0007] In a first aspect, an electronic circuit is disclosed,
which is configured to maintain a substantially stable work-
ing current running through an electronic component.
[0008] The electronic circuit includes a drive subcircuit, a
first subcircuit, a second subcircuit, a third subcircuit, a
fourth subcircuit, and a fifth subcircuit.

[0009] The drive subcircuit includes a first terminal, a
second terminal, and a third terminal. The first terminal is
coupled to a second node. A current from a first terminal to
a second terminal is controlled by a signal from a third
terminal. The drive subcircuit is configured to drive the
electronic component via the second terminal.
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[0010] The first subcircuit is coupled to a data signal
terminal, a scan signal terminal and a first node, and the first
subcircuit is configured to provide a signal from the data
signal terminal to the first node under control of the scan
signal terminal.

[0011] The second subcircuit is coupled to a first power
supply terminal, a first control signal terminal and a second
node, and the second subcircuit is configured to provide a
signal from the first power supply terminal to the second
node under control of the first control signal terminal.
[0012] The third subcircuit is coupled to the scan signal
terminal and a second power supply terminal, and is further
coupled to the second terminal and the third terminal of the
drive subcircuit. The third subcircuit is configured to control
the drive subcircuit to have a diode connection or a source-
follow connection via the scan signal terminal and the
second power supply terminal.

[0013] The fourth subcircuit is coupled to the first node
and the second node, and the fourth subcircuit is configured
to charge or discharge under control of a signal from the first
node and a signal from the second node, and is further
configured to maintain a stable voltage difference between
the first node and the second node if the first node is in a
floating state.

[0014] The fifth subcircuit is coupled to a second control
signal terminal, the first node, the second terminal, and the
third terminal, of the drive subcircuit, and a first terminal of
the electronic component. The fifth subcircuit is configured
to electrically couple the first node with the third terminal of
the drive subcircuit, and to electrically couple the second
terminal of the drive subcircuit with the electronic compo-
nent under control of the second control signal terminal, so
as to control the drive subeircuit to drive the electronic
component.

[0015] Herein the drive subcircuit can be a driver transis-
tor, and the electronic circuit can be a pixel circuit employed
in light-emitting component such as an organic light-emit-
ting diode (OLED), and can also be a circuit employed in
other types of electronic components.

[0016] According to some embodiments of the electronic
circuit, the drive subcircuit includes a driver transistor. As
such the first terminal, the second terminal, and the third
terminal of the electronic circuit are respectively a source
electrode, a drain electrode, and a gate electrode of the driver
transistor.

[0017] In the electronic circuit as described above, the
third subcircuit can include a first sub-portion and a second
sub-portion.

[0018] A first terminal of the first sub-portion is coupled to
the scan signal terminal; a second terminal of the first
sub-portion is coupled to a signal terminal; and a third
terminal of the first sub-portion is coupled to the gate
electrode of the driver transistor.

[0019] A first terminal of the second sub-portion is
coupled to the scan signal terminal; a second terminal of the
second sub-portion is coupled to the second power supply
terminal; and a third terminal of the second sub-portion is
coupled to the drain electrode of the driver transistor.
[0020] Herein the first sub-portion is configured to provide
a signal from the signal terminal to the gate electrode of the
driver transistor under control of the scan signal terminal,
wherein the signal has a voltage lower than or equal to a
voltage of the second power supply terminal.
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[0021] Herein the second sub-portion is configured to
provide a signal from the second power supply terminal to
the drain electrode of the driver transistor under control of
the scan signal terminal.

[0022] In the embodiments of the electronic circuit as
mentioned above, the first sub-portion includes a first switch
transistor. A gate electrode of the first switch transistor is
coupled to the scan signal terminal; a source electrode of the
first switch transistor is coupled to the signal terminal; and
a drain electrode of the first switch transistor is coupled to
the gate electrode of the driver transistor.

[0023] In the embodiments of the electronic circuit as
mentioned above, the second sub-portion coniprises a sec-
ond switch transistor. A gate electrode of the second switch
transistor is coupled to the scan signal terminal; a source
electrode of the second switch transistor is coupled to the
second power supply terminal; and a drain electrode of the
second switch transistor is coupled to the drain electrode of
the driver transistor.

[0024] According to some embodiments of the electronic
circuit, the signal terminal is the second power supply
terminal.

[0025] According to some other embodiments of the elec-
tronic circuit, the signal terminal is an initial signal terminal,
which is configured to provide a signal having a voltage
lower than the voltage of the second power supply terminal.
[0026] In the electronic circuit, at least one of the first
subcircuit, the second subcircuit, or the fifth subcircuit can
include a switch transistor.

[0027] Inembodiments of electronic circuit where the first
subcircuit includes a third switch transistor, a gate electrode
of the third switch transistor can be coupled to the scan
signal terminal, a source electrode of the third switch
transistor can be coupled to the data signal terminal; and a
drain electrode of the third switch transistor can be coupled
to the first node.

[0028] In embodiments of electronic circuit where the
second subcircuit includes a fourth switch transistor, a gate
electrode of the fourth switch transistor is coupled to the first
control signal terminal; a source electrode of the fourth
switch transistor is coupled to the first power supply termi-
nal; and a drain electrode of the fourth switch transistor is
coupled to the second node.

[0029] Inembodiments of electronic circuit where the fifth
subcircuit comprises a fifth switch transistor and a sixth
switch transistor, a gate electrode of the fifth switch tran-
sistor is coupled to the second control signal terminal; a
source electrode of the fifth switch transistor is coupled to
the first node; and a drain electrode of the fifth switch
transistor is coupled to the gate electrode of the driver
transistor; a gate electrode of the sixth switch transistor is
coupled to the second control signal terminal; a source
electrode of the sixth switch transistor is coupled to the drain
electrode of the driver transistor; and a drain electrode of the
sixth switch transistor is coupled to the first terminal of the
electronic component.

[0030] In the electronic circuit, the fourth subcircuit can
include a capacitor. A first terminal of the capacitor is
coupled to the first node; and a second terminal of the
capacitor is coupled to the second node.

[0031] In any of the embodiments of the electronic circuit
as described above, the driver transistor can be a P-type
transistor, and the electronic component can include a light-
emitting component.
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[0032] Herein the light-emitting component can include
an organic light-emitting diode (OLED), and the electronic
circuit is accordingly configured to maintain the substan-
tially stable working current through the driver transistor
independent of a threshold voltage of the driver transistor or
a power supply voltage of the first power supply terminal.
[0033] In a second aspect, the present disclosure further
provides a display panel. The display panel includes an
electronic circuit according to any of the embodiments as
mentioned above.

[0034] In a third aspect, the present disclosure further
provides a display apparatus. The display apparatus includes
a display panel according to any of the embodiments as
mentioned above.

[0035] 1In a fourth aspect, the present disclosure further
provides a method of driving the electronic circuit. The
method comprises a first stage, a second stage, a third stage,
and a fourth stage.

[0036] During the first stage, the first subcircuit provides
a signal from the data signal terminal to the first node under
control of the scan signal terminal; the second subcircuit
provides a signal from the first power supply terminal to the
second node under control of the first control terminal; the
fourth subcircuit charges under control of the signal from the
first node and the signal from the second node; and the third
subcircuit controls the driver transistor to have a diode
connection or a source-follow connection via the signal
terminal and the second power supply terminal.

[0037] During the second stage, the first subcircuit pro-
vides a signal from the data signal terminal to the first node
under control of the scan signal terminal; the third subcircuit
controls the driver transistor to have a diode connection or
a source-follow connection via the signal terminal and the
second power supply terminal; and the fourth subcircuit
discharges under control of the signal from the first node and
the signal from the second node.

[0038] During the third stage, the second subcircuit pro-
vides a signal from the first power supply terminal to the
second node under control of the first control signal termi-
nal; and the fourth subcircuit maintains a stable voltage
difference between the first node and the second node when
the first node is in a floating state.

[0039] During the fourth stage, the second subcircuit
provides a signal from the first power supply terminal to the
second node under control of the first control signal termi-
nal; and the fifth subcircuit conducts the first node with the
gate electrode of the driver transistor and conducts the drain
electrode of the driver transistor with the electronic compo-
nent under control of the second control signal terminal, to
thereby control the driver transistor to drive the electronic
component.

[0040] In the method as described above, during a satu-
ration mode of the driver transistor, the working current
flowing through the driver transistor can be independent of
a threshold voltage of the driver transistor or a power supply
voltage of the first power supply terminal.

[0041] According to some embodiments of the method,
the signal terminal is an initial signal terminal configured to
provide a signal having a voltage lower than the voltage of
the second power supply terminal, and the third subcircuit
controls the driver transistor to have a source-follow con-
nection via the signal terminal and the second power supply
terminal.
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[0042] Herein, the working current flowing through the
driver transistor satisfies the following formula:

LKV 65V PKIV 5o Vo= VitV o~V op)-

Vol KV paa= V1)

[0043] where IL represents the working current flowing
throught the driver transistor; V ;¢ represents the gate-source
voltage of the driver transistor; K is a structure parameter;
V... represents the voltage of the initial signal terminal Int;
V s Pepresents the voltage of the data signal terminal Data;
V,, represents the threshold voltage of the driver transistor;
and V_, represents the voltage of the first power supply
terminal.
[0044] According to some other embodiments of the
method, the signal terminal is the second power supply
terminal, and the third subcircuit controls the driver transis-
tor to have a diode connection.
[0045] Herein, the working current flowing through the
driver transistor satisfies the following formula:

1K (V=Y " KV pasg# Voo~ VstV s~ Vool

V'K (Vpa=VEr)

[0046] where IL represents the working current flowing
throught the driver transistor; V ;¢ represents the gate-source
voltage of the driver transistor; K is a structure parameter;
Vr represents the voltage of the second power supply
terminal, V,,, represents the voltage of the data signal
terminal Data; V, represents the threshold voltage of the
driver transistor; and V , represents the voltage of the first
power supply terminal.
[0047] In any of the aforementioned embodiments of the
method, the electronic component includes a light-emitting
component, which can comprise an organic light-emitting
diode (OLED).
[0048] Other embodiments may become apparent in view
of the following descriptions and the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0049] To more clearly illustrate some of the embodiments
disclosed herein, the following is a brief description of the
drawings. The drawings in the following descriptions are
only illustrative of some embodiments. For those of ordinary
skill in the art, other drawings of other embodiments can
become apparent based on these drawings.

[0050] FIG. 1A is a schematic diagram of an electronic
circuit according to some other embodiments of the present
disclosure;

[0051] FIG. 1B is a schematic diagram of a pixel circuit
according to some embodiments of the present disclosure;
[0052] FIG. 1C is a schematic diagram of a pixel circuit
according to some other embodiments of the present disclo-
sure;

[0053] FIG. 2A is a circuit diagram of a pixel circuit
according to a first embodiment of the present disclosure;

[0054] FIG. 2B is a circuit diagram of a pixel circuit
according to a second embodiment of the present disclosure;
[0055] FIG. 2C is a circuit diagram of a pixel circuit
according to a third embodiment of the present disclosure;
[0056] FIG. 2D is a circuit diagram of a pixel circuit
according to a fourth embodiment of the present disclosure;
[0057] FIG. 2E is a circuit diagram of a pixel circuit
according to a fifth embodiment of the present disclosure;

[0058] FIG. 2F is a circuit diagram of a pixel circuit
according to a sixth embodiment of the present disclosure;
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[0059] FIG. 3A is a time sequence diagram of the pixel
circuit as shown in FIG. 2A;

[0060] FIG. 3B is a time sequence diagram of the pixel
circuit as shown in FIG. 2B;

[0061] FIG. 4 is a flowchart illustrating a driving method
of a pixel circuit according to some embodiments.

DETAILED DESCRIPTION

[0062] In the following, with reference to the drawings of
various embodiments disclosed herein, the technical solu-
tions of the embodiments of the disclosure will be described
in a clear and fully understandable way.

[0063] It is obvious that the described embodiments are
merely a portion but not all the embodiments of the disclo-
sure. Based on the described embodiments of the disclosure,
those ordinarily skilled in the art can obtain other embodi-
ment(s), which come(s) within the scope sought for protec-
tion by the disclosure.

[0064] In a first aspect, the present disclosure provides an
electronic circuit, which is configured to maintain a sub-
stantially stable working current running through an elec-
tronic component.

[0065] As illustrated in FIG. 1A, the electronic circuit
comprises a drive subcircuit, a first subcircuit, a second
subcircuit, a third subcircuit, a fourth subcircuit, and a fifth
subcircuit.

[0066] The drive subcircuit comprises a first terminal, a
second terminal, and a third terminal, wherein the first
terminal is coupled to a second node; a current from a first
terminal to a second terminal is controlled by a signal from
a third terminal, and the drive subcircuit is configured to
drive the electronic component via the second terminal;
[0067] The first subcircuit is coupled to a data signal
terminal, a scan signal terminal and a first node, and is
configured to provide a signal from the data signal terminal
to the first node under control of the scan signal terminal,
[0068] The second subcircuit is coupled to a first power
supply terminal, a first control signal terminal and a second
node, and is configured to provide a signal from the first
power supply terminal to the second node under control of
the first control signal terminal;

[0069] The third subcircuit is coupled to the scan signal
terminal and a second power supply terminal and to the
second terminal and the third terminal of the drive subcir-
cuit, and the third subcircuit is configured to control the
drive subcircuit to have a diode connection or a source-
follow connection via the scan signal terminal and the
second power supply terminal,

[0070] The fourth subcircuit is coupled to the first node
and the second node, and is configured to charge or dis-
charge under control of a signal from the first node and a
signal from the second node, and to maintain a stable voltage
difference between the first node and the second node if the
first node is in a floating state;

[0071] The fifth subcircuit is coupled to a second control
signal terminal, the first node, the second terminal, and the
third terminal, of the drive subcircuit, and a first terminal of
the electronic component, and is configured to electrically
couple the first node with the third terminal of the drive
subcircuit, and to electrically couple the second terminal of
the drive subcircuit with the electronic component under
control of the second control signal terminal, so as to control
the drive subcircuit to drive the electronic component.
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[0072] Herein the drive subcircuit can be a driver transis-
tor, and the electronic circuit can be a pixel circuit employed
in light-emitting component such as an organic light-emit-
ting diode (OLED), and can also be a circuit employed in
other types of electronic components. There are no limita-
tions.

[0073] In the following, detailed description over the
electronic circuit as mentioned above will be provided with
pixel circuit as an illustrating example.

[0074] Accordingly, in the pixel circuit disclosed herein,
the drive subcircuit, the first subcircuit, the second subcir-
cuit, the third subcircuit, and the fourth subcircuit, and the
fifth subcircuit as mentioned above in the electronic circuit
are respectively a drive subcircuit, a data writing subcircuit,
a power supply voltage control subcircuit, a conduction
control subcircuit, a storage subcircuit, and a light-emitting
control subcircuit.

[0075] The scan signal terminal, the data signal terminal,
the first control signal terminal, the second control signal
terminal, the first power supply terminal, the second power
supply terminal, and the signal terminal as mentioned above
in the electronic circuit are a scan signal terminal (Scan), a
data signal terminal (Data), a first light-emitting control
signal terminal (EM1), a second light-emitting control signal
terminal (EM2), a first power supply terminal (VDD), a
second power supply terminal (VEE), and an signal terminal
(Int) in the pixel circuit, respectively.

[0076] FIG. 1B illustrates a pixel circuit according to
some embodiments of the present disclosure. As shown in
FIG. 1B, the pixel circuit comprises a data writing subcircuit
1, a power supply voltage control subcircuit 2, a conduction
control subcircuit 3, a storage subcircuit 4, a light-emitting
control subcircuit 5, a driver transistor M0, and a light-
emitting component L. Herein, a subcircuit can be a modular
design, and can be referred also as a module. A subcircuit
can also be a portion of a circuit, include one or more
components, or an electronic device itself.

[0077] A first terminal of the data writing subcircuit 1 is
electrically coupled to a scan signal terminal Scan; a second
terminal of the data writing subcircuit 1 is electrically
coupled to a data signal terminal Data; and a third terminal
of the data writing subcircuit 1 is electrically coupled to a
first node A. The data writing subcircuit 1 is configured to
provide a signal from the data signal terminal Data to the
first node A under control of the scan signal terminal Scan.
The electrical coupling can be realized with a direct elec-
trical connection, such as through a wire, or can be realized
through intermediate electronic componerts such as transis-
tors, capacitors, etc.

[0078] A first terminal of the power supply voltage control
subcircuit 2 is electrically coupled to a first light-emitting
control signal terminal EM1; the second terminal of the
power supply voltage control subcircuit 2 is electrically
coupled to a first power supply terminal VDD; and a third
terminal of the power supply voltage control subcircuit 2 is
respectively electrically coupled to a second node B and a
source electrode S of the driver transistor M0. The power
supply voltage control subcircuit 2 is configured to provide
a signal from the first power supply terminal VDD to the
second node B under control of the first light-emitting
control signal terminal EM1.

[0079] A first terminal of the conduction control subcircuit
3 is electrically coupled to an initial signal terminal Int; a
second terminal of the conduction control subcircuit 3 is
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electrically coupled to a second power supply terminal VEE;
a third terminal of the conduction control subcircuit 3 is
electrically coupled to a gate electrode G of the driver
transistor M0; and a fourth terminal of the conduction
control subcircuit 3 is electrically coupled to a drain elec-
trode D of the driver transistor M0. The conduction control
subcircuit 3 is configured to control the driver transistor M0
to be in a diode state through the initial signal terminal Int
and the second power supply terminal VEE.

[0080] A first terminal of the storage subcircuit 4 is
electrically coupled to the first node A; and a second
terminal of the storage subcircuit 4 is electrically coupled to
the second node B. The storage subcircuit 4 is configured to
charge or discharge under control of both a signal from the
first node A and a signal from the second node B, and to
maintain a stable voltage difference between the first node A
and the second node B when the first node A is in a floating
state.

[0081] A first terminal of the light-emitting control sub-
circuit 5 is electrically coupled to a second light-emitting
control signal terminal EM2; a second terminal of the
light-emitting control subcircuit 5 is electrically coupled to
the first node A a third terminal of the light-emitting control
subcircuit 5 is electrically coupled to the gate electrode G of
the driver transistor M0; a fourth terminal of the light-
emitting control subcircuit 5 is electrically coupled to the
drain electrode D of the driver transistor M0; a fifth terminal
of the light-emitting control subcircuit 5 is electrically
coupled to a first terminal of the light-emitting component L,
whereas a second terminal of the light-emitting component
L is electrically coupled to the second power supply terminal
VEE.

[0082] The light-emitting control subcircuit 5 is config-
ured to electrically couple the first node A with the gate
electrode G of the driver transistor M0, and to electrically
couple the drain electrode D of the driver transistor M0 with
the light-emitting component L under the control of the
second light-emitting control signal terminal EM2, so as to
control the driver transistor M0 to drive the light-emitting
component L to emit light.

[0083] In the embodiment of the pixel circuit as described
above, the pixel circuit comprises a data writing subcircuit,
a power supply voltage control subcircuit, a conduction
control subcircuit, a storage subcircuit, a light-emitting
control subcircuit, the driver transistor, and a light-emitting
component.

[0084] The data writing subcircuit is configured to provide
a signal from the data signal terminal to the first node under
control of the scan signal terminal. The power supply
voltage control subcircuit is configured to provide a signal
from the first power supply terminal to the second node
under control of the first light-emitting control signal ter-
minal. The conduction control subcircuit is configured to
control the driver transistor to be in a diode state through the
initial signal terminal and the second power supply terminal.
The storage subcircuit is configured to charge and discharge
under the common control of a signal from the first node and
a signal from the second node and to maintain a stable
voltage difference between the first node and the second
node when the first node is in floating state. The light-
emitting control subcircuit is configured to electrically
couple the first node with the gate electrode of the driver
transistor, and to electrically couple the drain electrode of
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the driver transistor with the light-emitting component to
control the driver transistor to drive the light-emitting com-
ponent to thereby emit light.

[0085] In the pixel circuit as described above, through a
coordination of the aforementioned five subcircuits and the
driver transistor, the working current of the driver transistor
in the pixel circuit that drives the light-emitting component
to emit light can be allowed to be related only to the voltage
of the data signal terminal and the voltage of the initial
signal terminal, but not related to the threshold voltage of the
driver transistor and the voltage of the first power supply
terminal. As such, the influence of the threshold voltage of
the driver transistor and the influence of IR Drop to the
working current flowing through the light-emitting compo-
nent can be avoided, thereby the working current that drives
the light-emitting component can be maintained to be stable.
Therefore, an improved uniformity of the brightness of the
images in the display area of the display apparatus can be
achieved.

[0086] In some embodiments of the pixel circuit as
described above, as shown in FIG. 1B, the driver transistor
MO0 can be a P-type transistor. Because the shreshold voltage
of a P-type transistor V, is generally a negative value, in
order to ensure the driver transistor M0 to work normally,
the voltage VDD at the first power supply terminal is
generally set as a positive value, and the voltage VEE at the
second power supply terminal is generally set as ground
(zero), or a negative value.

[0087] In some embodiments of the pixel circuit, the
voltage of the first power supply terminal VDD is larger than
the voltage of the second power supply terminal VEE, and
the voltage of the initial signal terminal V. In addition, the
voltage (V) of the first power supply terminal VDD and
the voltage of the initial signal terminal V,,, can satisfy:
Vda>V1nt _Vth'

[0088] In the pixel circuit as described above, the light-
emitting component can be an OLED, which emits light
upon application of an eletric current when the driver
transistor is in a saturatation mode.

[0089] In some other embodiments of the pixel circuit, as
shown in FIG. 1C, the conduction control subcircuit 3 can
comprise: a first conduction control sub-portion 31, and a
second conduction control sub-portion 32.

[0090] A first terminal of the first conduction control
sub-portion 31 is electrically coupled to the scan signal
terminal Scan; a second terminal of the first conduction
control sub-portion 31 is electrically coupled to the initial
signal terminal Int; and a third terminal of the first conduc-
tion control sub-portion 31 is electrically coupled to the gate
electrode G of the driver transistor M0. The first conduction
control sub-portion 31 is configured to provide a signal from
the initial signal terminal Int to the gate electrode G of the
driver transistor M0 under control of the scan signal terminal
Scan.

[0091] A first terminal of the second conduction control
sub-portion 32 is electrically coupled to the scan signal
terminal Scan; a second terminal of the second conduction
control sub-portion 32 is electrically coupled to the second
power supply terminal VEE; and a third terminal of the
second conduction control sub-portion 32 is electrically
coupled to the drain electrode D of the driver transistor MJ.
The second conduction control sub-portion 32 is configured
to provide a signal from the second power supply terminal
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VEE to the drain electrode D of the driver transistor M0
under control of the scan signal terminal Scan.

[0092] The pixel circuit according to some embodiments
disclosed herein will be described in more detail below. It is
noted that these specific embodiments or implementations
are only for illustrative purposes, and do not impose limi-
tations on the scope of the present disclosure.

[0093] For example, in the various embodiments of the
pixel circuit as illustrated in FIGS. 2A-2D, the first conduc-
tion control sub-portion 31 can comprise a first switch
transistor M1.

[0094] A gate electrode of the first switch transistor M1 is
electrically coupled to the scan signal terminal Scan; a
source electrode of the first switch transistor M1 is electri-
cally coupled to the initial signal terminal Int; and a drain
electrode of the first switch transistor M1 is electrically
coupled to the gate electrode G of the driver transistor M0.

[0095] According to some specific implementations of the
pixel circuit as shown in FIG. 2A and FIG. 2C, the first
switch transistor M1 can be a P-type switch transistor.
Alternatively, according to some other specific implemen-
tations of the pixel circuit as shown in FIG. 2B and FIG. 2D,
the first switch transistor M1 can be an N-type transistor.
There are no limitations herein.

[0096] 1In specific implementations, in the pixel circuit
according to the aforementioned embodiments of the present
disclosure, the first switch transistor M1 can be configured
to provide a signal from the initial signal terminal Int to the
gate electrode G of the driver transistor M0, when it is in a
conductive state under the control of the scan signal terminal
SCAN.

[0097] Itis noted that the above specific embodiments are
only examples for illustrating the specific strucures of the
first conduction control sub-portion in the pixel circuit
according to some embodiments of the present disclosure. In
practical implementation, the specific strucures of the first
conduction control sub-portion are not limited to the struc-
tures as described above, and can also adopt other structures
that can be understood by those skilled in the art. There are
no limitations herein.

[0098] Specifically, in the various embodiments of the
pixel circuit as illustrated in FIGS. 2A-2D, the second
conduction control sub-portion 32 can comprise a second
switch transistor M2.

[0099] A gate electrode of the second switch transistor M2
is electrically coupled to the scan signal terminal Scan; a
source electrode of the second switch transistor M2 is
electrically coupled to the second power supply terminal
VEE; and a drain electrode of the second switch transistor
M2 is electrically coupled to the drain electrode D of the
driver transistor M0.

[0100] According to some specific implementations of the
pixel circuit as shown in FIG. 2A and FIG. 2C, the second
switch transistor M2 can be a P-type switch transistor.
Alternatively, according to some other specific implemen-
tations of the pixel circuit as shown in FIG. 2B and FIG. 2D,
the second switch transistor M2 can be an N-type transistor.
There are no limitations herein.

[0101] In some specific implementations, in the pixel
circuit according to some embodiments of the present dis-
closure, the second switch transistor M2 is configured to
provide a signal from the second power supply terminal
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VEE to the drain electrode D of the driver transistor M0,
when it is in a conductive state under control of the scan
signal terminal SCAN.

[0102] Inthe embodiments of the pixel circuit as shown in
any one of FIGS. 2A-2D, where the first conduction control
sub-portion 31 comprises the first switch transistor M1, and
the second conduction control sub-portion 32 comprises the
second switch transistor M2, if a signal from the scan signal
terminal SCAN turns on the first switch transistor M1 and
the second switch transistor M2, the gate electrode G of the
driver transistor M0 is conductive with the initial signal
terminal Int, and the drain electrode D of the driver transistor
MO is conductive with the second power supply terminal
VEE, thereby realizing a source-follow connection for the
driver transistor M0. It is noted that in order to ensure the
source-follow connection for the driver trnasistor M0, it is
required that V, <V .

[0103] Herein by such a configuraton, it substantially
realizes a source-follow connection for the driver transistor
MO under control of the scan signal terminal SCAN, the
initial signal terminal Int, and the the second power supply
terminal VEE, which causes the threshold voltage (V,,,) of
the driver transistor M0 to be compensated to thereby allow
the working current flowing through the driver transistor M0
to be unaffected by the threshold voltage (V,,) of driver
transistor M0 and thus become substantially stable.

[0104] It is noted that besides the above embodiments of
the pixel circuit as shown in FIGS. 2A-2D, other embodi-
ments are also possible.

[0105] In one embodiment, as shown in FIG. 2E, the
circuit diagram for the second switch transistor M2 is
substantially identical to the emboidments shown in FIGS.
2A-2D (i.e., a gate electrode of the second switch transistor
M2 is electrically coupled to the scan signal terminal Scan;
a source electrode of the second switch transistor M2 is
electrically coupled to the second power supply terminal
VEE; and a drain electrode of the second switch transistor
M2 is electrically coupled to the drain electrode D of the
driver transistor M0). Yet the circuit diagram for the first
switch transistor M1 differs from the emboidments shown in
FIGS. 2A-2D by having a source electrode of the first switch
transistor M1 electrically coupled to the second power
supply terminal VEE, while other connections are substan-
tially same (i.e. gate electrode of the first switch transistor
M1 is electrically coupled to the scan signal terminal Scan;
a drain electrode of the first switch transistor M1 is electri-
cally coupled to the gate electrode G of the driver transistor
MO).

[0106] In another embodiment as shown in FIG. 2F, the
circuit diagram for the second switch transistor M2 is
substantially identical to the emboidments shown in FIGS.
2A-2D (i.e., a gate electrode of the second switch transistor
M2 is electrically coupled to the scan signal terminal Scan;
a source electrode of the second switch transistor M2 is
electrically coupled to the second power supply terminal
VEE, and a drain electrode of the second switch transistor
M2 is electrically coupled to the drain electrode D of the
driver transistor M0). Yet the circuit diagram for the first
switch transistor M1 differs from the emboidments shown in
FIGS. 2A-2D by having a source electrode of the first switch
transistor M1 electrically coupled to the source electrode of
the second switch transistor M2, while other connections are
substantially same (i.e. gate electrode of the first switch
transistor M1 is electrically coupled to the scan signal
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terminal Scan; a drain electrode of the first switch transistor
M1 is electrically coupled to the gate electrode G of the
driver transistor M0).

[0107] In both the embodiments as mentioned above and
as illustrated in FIG. 2E and FIG. 2F, the source electrode of
the first switch transistor M1 is electrically coupled to the
second power supply terminal VEE. As such, when the scan
signal terminal SCAN turns on the first switch transistor M1
and the second switch transistor M2, the gate electrode G of
the driver transistor M0 is electrically coupled to the second
power supply terminal VEE via the first switch transistor
M1, and the drain electrode D of the driver transistor M0 is
also electrically coupled to the second power supply termi-
nal VEE via the second switch transistor M2, thereby
equaling to a connection between the gate electrode G and
the drain electrode D of the driver transistor M0.

[0108] Herein by such a configuraton, it substantially
realizes a diode connection for the driver transistor M0
under control of the scan signal terminal SCAN and the the
second power supply terminal VEE, which causes the
threshold voltage (V,;) of the driver transistor M0 to be
compensated to thereby allow the working current flowing
through the driver transistor M0 to be unaffected by the
threshold voltage (V,,) of driver transistor M0 and thus
become substantially stable.

[0109] It is noted that the above specific embodiments are
only examples for illustrating the specific strucures of the
second conduction control sub-portion in the pixel circuit
according to some embodiments of the present disclosure. In
practical implementations, the specific strucures of the sec-
ond conduction control sub-portion are not limited to the
structures as described above, and can also adopt other
structures that can be understood by those skilled in the art.
There are no limitations herein.

[0110] In the various embodiments of the pixel circuit as
illustrated in FIGS. 2A-2F, the data writing subcircuit 1 can
comprise a third switch transistor M3 according to some
implementations.

[0111] A gate electrode of the third switch transistor M3 is
electrically coupled to the scan signal terminal Scan; a
source electrode of the third switch transistor M3 is electri-
cally coupled to the data signal terminal Data; and a drain
electrode of the third switch transistor M3 is electrically
coupled to the first node A.

[0112] According to some specific implementations of the
pixel circuit as shown in FIG. 2A and FIG. 2C, the third
switch transistor M3 can be a P-type switch transistor.
Alternatively, according to some other specific embodiments
of the pixel circuit as shown in FIG. 2B and FIG. 2D, the
third switch transistor M3 can also be an N-type switch
transistor. There are no limitations herein.

[0113] In some specific implementations, in the pixel
circuit according to some embodiments of the present dis-
closure, the third switch transistor can be configured to
provide a signal from the data signal terminal to the first
node when it is in a conductive state under control of the
scan signal terminal.

[0114] Itis noted that the above specific embodiments are
only examples for illustrating the specific strucures of the
data writing subcircuit in the pixel circuit according to some
embodiments of the present disclosure. In practical imple-
mentations, the specific strucures of the data writing sub-
circuit are not limited to the structures as described above,
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and can also adopt other structures that can be understood by
those skilled in the art. There are no limitations herein.
[0115] In some specific implementations, in the pixel
circuit as illustrated in FIGS. 2A-2F, the power supply
voltage control subcircuit 2 can comprise a fourth switch
transistor M4.

[0116] A gate electrode of the fourth switch transistor M4
is electrically coupled to the first light-emitting control
signal terminal EM1; a source electrode of the fourth switch
transistor M4 is electrically coupled to the first power supply
terminal VDD; and a drain electrode of the fourth switch
transistor M4 is electrically coupled to the second node B.
[0117] According to some specific implementations of the
pixel circuit as shown in FIG. 2A and FIG. 2D, the fourth
switch transistor M4 can be a P-type switch transistor.
Alternatively, according to some other specific embodiments
of the pixel circuit as shown in as shown in FIG. 2B and FIG.
2C, the fourth switch transistor M4 can also be an N-type
switch transistor. There are no limitations herein.

[0118] In some specific implementations of the pixel cir-
cuit, the fourth switch transistor can be configured to provide
a signal from the first power supply terminal to the second
node, when it is in a conductive state under control of the
first light-emitting control signal terminal.

[0119] Itis noted that the above specific embodiments are
only examples for illustrating the specific strucures of the
power supply voltage control subcircuit in the pixel circuit
according to some embodiments of the present disclosure. In
practical implementation, the specific strucures of the power
supply voltage control subcircuit are not limited to the
structures as described above, and can also adopt other
structures that can be understood by those skilled in the art.
There are no limitations herein.

[0120] For example, in the various embodiments of the
pixel circuit as illustrated in FIGS. 2A-2D, the light-emitting
control subcircuit 5 can specifically comprise a fifth switch
transistor M5, and a sixth switch transistor M6.

[0121] A gate electrode of the fifth switch transistor M5 is
electrically coupled to the second light-emitting control
signal terminal EM2; a source electrode of the fifth switch
transistor M5 is electrically coupled to the first node A; and
a drain electrode of the fifth switch transistor M5 is electri-
cally coupled to the gate electrode G of the driver transistor
Mo.

[0122] A gate electrode of the sixth switch transistor M6
is electrically coupled to the second light-emitting control
signal terminal EM2; a source electrode of the sixth switch
transistor M6 is electrically coupled to the drain electrode D
of the driver transistor M0; and a drain electrode of the sixth
switch transistor M6 is electrically coupled to the first
terminal of the light-emitting component L.

[0123] According to some specific implementations of the
pixel circuit as shown in FIG. 2A and FIG. 2D, the fifth
switch transistor M5 and the sixth switch transistor M6 can
be P-type transistors. Alternatively, according to some other
specific implementations of the pixel circuit as shown in
FIG. 2B and FIG. 2C, the fifth switch transistor M5 and the
sixth switch transistor M6 can also be N-type transistors.
There are no limitations herein.

[0124] In some specific implementations, the fifth switch
transistor can be configured, when the fifth switch transistor
is in a conductive state under the control of the second
light-emitting control signal terminal, to electrically couple
the first node with the second node to thereby provide a
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signal from the first node to the second node, and to thereby
at least provide the threshold voltage of the driver transistor
and the voltage of the first power supply terminal to the gate
electrode of the driver transistor.

[0125] The sixth switch transistor can be configured, when
the sixth switch transistor is in a conductive state under
control of the second light-emitting control signal terminal,
to electrically couple the drain electrode of the driver
transistor with the light-emitting component to thereby
control the driver transistor to drive the light-emitting com-
ponent to emit light.

[0126] It is noted that the above specific embodiments are
only examples for illustrating the specific strucures of the
light-emitting control subcircuit in the pixel circuit accord-
ing to some embodiments of the present disclosure. In
practical implementations, the specific strucures of the light-
emitting control subcircuit are not limited to the structures as
described above, and can also adopt other structures that can
be understood by those skilled in the art. There are no
limitations herein.

[0127] In some implementations of the pixel circuit as
illustrated in FIGS. 2A-2F, the storage subcircuit 4 can
comprise a capacitor C.

[0128] A first terminal of the capacitor C is electrically
coupled to the first node A; and a second terminal of the
capacitor C is electrically coupled to the second node B.

[0129] In specific implementations of the pixel circuit, the
capacitor is configured to charge under the common control
of a signal from the first node and a signal from the second
node; to discharge under the common control of a signal
from the first node and a signal from the second node; and,
when the first node is in a floating state, to maintain a stable
voltage difference between the first node and the second
node such that the threshold voltage of the driver transistor
V, and the voltage of the first power supply terminal V ;,
can be stored at the first node.

[0130] It is noted that the abovementioned embodiments
are only examples for illustrating some specific strucures of
the storage subcircuit in the pixel circuit. In practical imple-
mentations, the specific strucures of the storage subcircuit
are not limited to the structures as described above, and can
also adopt other structures that can be understood by those
skilled in the art. There are no limitations herein.

[0131] In some embodiments of the pixel circuit as
described above, such as that shown in FIG. 2A, all switch
transistors can be P-type transistors. In some other embodi-
ments, such as that shown in FIG. 2B, all switch transistors
can be N-type transistors. There are no limitations herein.

[0132] Forexample, as the driver transistor M0 is selected
to be a P-type transistor, as shown in FIG. 2A, all switch
transistors can be selected to be P-type transistors. As such,
the manufacturing process of the pixel circuit can be sim-
plified.

[0133] The P-type switch transistors are OFF upon appli-
cation of a high electric potential (i.e., under a high voltage),
and are ON upon application of a low electric potential (i.e.,
under a low voltage). Conversely, the N-type switch tran-
sistors are ON upon application of a high electric potential
(i.e., under a high voltage), and are OFF upon application of
a low electric potential (i.e., under a low voltage). As such,
for the different selections of the P-type transistors or N-type
transistors, the control voltages can be selected accordingly.
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[0134] The driver transistor and the switch transistors can
be thin-film transistors (TFTs), or can be metal oxide semi-
conductors (MOS), and there are no limitations herein.
[0135] In some implementations, the functions of the
source electrodes and the drain electrodes of these switch
transistors can be interchangeable, depending on the types of
the switch transistor and the signals of the signal terminal,
and thus they will not be specifically distinguished herein. In
the following illustrative examples, both the driver transistor
and the switch transistor are thin-film transistors.

[0136] In the following, using the pixel circuit shown in
FIG. 2A and FIG. 2B as examples and with reference to time
sequence diagrams, the working process of the pixel circuit
according to some embodiments will be described in detail.
[0137] It should be noted that in the following descrip-
tions, 1 respresents a high electric potential, and 0 respre-
sents a low electric potential. It should be further noted that
1 and 0 represent logic electric potentials, and are configured
to better explain the specific working process of some of the
embodiments of the present disclosure. Therefore, the
numerals “1” and “0” are not necessarily the actual electric
potentials applied to the gate electrodes of each of the switch
transistors.

Embodiment 1

[0138] As shown in FIG. 2A, the driver transistor M0 is a
P-type transistor, and all of the switch transistors are P-type
transistors. As such, each of the switch transistors is OFF
upon application of a high electric potential, and ON upon
application of a low electric potential. A corresponding input
time sequence diagram is illustrated in FIG. 3A.

[0139] Specifically, four stages T1, T2, T3 and T4 as
shown in the input time sequence diagram of FIG. 3A are
used as examples for the following description.

[0140] During T1 stage, Scan=0, EM1=0, EM2=1.
[0141] Because Scan=0, the first switch transistor M1, the
second switch transistor M2, and the third switch transistor
M3 are all ON; because EM1=0, the fourth switch transistor
M4 is ON; because EM2=1, the fifth switch transistor M5
and the sixth switch transistor M6 are both OFF.

[0142] The third switch transistor M3 that is ON provides
the voltage of the data signal terminal Data V,,,, to the first
node A, that is, the first terminal of the capacitor C, and as
such, the voltage of the first terminal of the capacitor C is
Vs

[0143] The fourth switch transistor M4 that is ON pro-
vides the voltage of the first power supply terminal VDD
V ,,; to the second node B, that is, the source electrode S of
the driver transistor M0 and the second terminal of the
capacitor C, and as such, the voltage of the second terminal
of the capacitor C is V 4.

[0144] The first switch transistor M1 that is ON provides
the voltage of the initial signal terminal Int V, , to the gate
electrode G of the driver transistor M0.

[0145] The second switch transistor M2 that is ON pro-
vides the voltage V,, of the second power supply terminal
VEE to the drain electrode D of the driver transistor M0 to
control the driver transistor M0 to be in a diode state to
thereby ensure that the current flowing from the source
electrode to the drain electrode of the driver transistor MO0 is
stable.

[0146] However, because the sixth switch transistor M6 is
OFF, the light-emitting component [, does not emit light.
[0147] During T2 stage, Scan=0, EM1=1, EM2=1.
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[0148] Because Scan=0, the first switch transistor MI, the
second switch transistor M2 and the third switch transistor
M3 are all ON; because EM2=1, the fifth switch transistor
M5, the sixth switch transistor M6 are both OFF; and
because EM1=1, the fourth switch transistor M4 is OFF.
[0149] The third switch transistor M3 that is ON provides
the voltage V,,,,,, of the data signal terminal Data to the first
node A, that is, the first terminal of the capacitor C, therefore
the voltage of the first terminal of the capatance Cis V.
[0150] The fourth switch transistor M4 that is OFF dis-
connects the first power supply terminal VDD with the
second node B, therefore the second node B is in a floating
state.

[0151] The first switch transistor M1 that is ON provides
the voltage of the initial signal terminal Int to the gate
electrode G of the driver transistor MO.

[0152] The second switch transistor M2 that is ON pro-
vides the voltage V,, of the second power supply terminal
VEE to the drain electrode D of the driver transistor M0 to
thereby control the driver transistor M0 to be in a diode state.
[0153] Because the gate-source voltage of the driver tran-
sistor M0 1s larger than its threshold voltage V,,, the driver
transistor MO0 is turned ON. Because the driver transistor M0
is in the diode state, the capacitor C discharges through the
driver transistor M0, until the voltage of the second node B,
1.e., the voltage of the second terminal of the capacitor C
becomes: V,,, -V,,, when the driver transistor M0 is OFF,
and the capacitor C stops discharging. Therefore the voltage
difference between the two terminals of the capacitor C is :
VData_VInt"'Vth'

[0154] During T3 stage, during the first half of the time
period, Scan=1, EM1=1, EM2=1.

[0155] Because Scan=1, the first switch transistor MI, the
second switch transistor M2 and the third switch transistor
M3 are all OFF; because EM=1, the fourth switch transistor
is OFF; because EM2=1, the fifth switch transistor and the
sixth switch transistor are both OFF.

[0156] During T3 stage, during the second half of the time
period, Scan=1, EM1=0, EM2=1.

[0157] Because Scan=1, the first switch transistor M1, the
second switch transistor M2 and the third switch transistor
M3 are all OFF; because EM2=1, the fifth switch transistor
M5 and the sixth switch transistor M6 are both OFF; because
EM1=0, the fourth switch transistor M4 is ON.

[0158] The fourth switch transistor M4 that is ON pro-
vides the voltage V ,, of the first power supply terminal VDD
to the second node B, therefore the voltage of the second
node B, that is, the voltage of the second terminal of the
capacitor, 1s V ;.

[0159] The third switch transistor M3 that is OFF discon-
nects the data signal terminal Data with the first node A,
therefore the first node A is in a floating state.

[0160] Because the first node A is in the floating state,
according to the capacitor coupling principle, in order to
maintain the voltage difference between the two terminals of
the capacitor as: Vp,,,~V, +V,,, the voltage of the first
terminal of the capacitor C has a sudden change from V,
o VData+\]dd_VInt+Vth'

[0161] During T4 stage, Scan=1, EM1=0, EM2=0.
[0162] Because Scan=1, the first switch transistor MI, the
seocnd switch transistor M2 and the third switch transistor
M3 are all OFF; because EM2=0, the fifth switch transistor
M5 and the sixth switch transistr M6 are both ON; because
EM1=0, the fourth switch transistor M4 is ON.

ata
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[0163] The fifth switch transistor that is ON provides the
voltage of the first node A, that is, the voltage V. +V ~
V.4V, of the first terminal of the capacitor, to the second
node B, therefore the voltage of the gate electrode G of the
driver transistor M0 is V,, +V -V, V.

[0164] The fourth switch transistor M4 that is ON pro-
vides the voltage of the first power supply terminal VDD
V ;1o the second node B, therefore the voltage of the source
electrode D of the driver transistor M0 is V .

[0165] Because the driver transistor M0 is in a saturated
state, it can be known that based on the characteristics of
currents in a saturated state, the working current I; flowing
through the driver transistor M0 satisfies:

IL:K(VGS_Vth)2:ZK[(VData+Vdd_VIm+vth]Z:K

Data_vlnt

[0166] wherein V ;  represents the gate-source voltage of
the driver transistor M0; K the structure parameter. Because
the value of K is relatively stable in same structures, it can
be treated as a constant value.

[0167] It can be known from the above formula that, when
the driver transistor M0 is in a saturated state, the current is
only related to the voltage V,,, of the initial signal terminal
Int and the voltage V., of the data signal terminal Data, but
not related to the threshold voltage V,, of the driver tran-
sistor M0 and the voltage V,, of the first power supply

terminal VDD.

[0168] As such, the problem associated with drifting of the
threshold voltage V, that is caused by the manufacturing
process and/or the long-time operation of the driver transis-
tor M0, as well as the influence of IR Drop on the current
flowing through the light-emitting component, can be effec-
tively solved. Thereby the working current of the light-
emitting component L. can be kept stable, in turn ensuring
the normal functioning of the light-emitting component L.

Embodiment 2

[0169] As shown in FIG. 2B, the driver transistor M0 can
be a P-type transistor, and all switch transistors can be
N-type switch transistors. Each of the switch transistors is
ON upon application of a high electric potential, and is OFF
upon application of a low electric potential. A corresponding
input time sequence diagram is shown in FIG. 3B.

[0170] Specifically, the four stages T1, T2, T3, T4 in the
input time sequence diagram as shown in FIG. 3B are
selected for detailed description.

[0171] During T1 stage, Scan=1, EM1=1, EM2=0.
[0172] Because Scan=1, the first switch transistor M1, the
second switch transistor M2 and the third switch transistor
M3 are all ON; because EM1=1, the fourth switch transistor
M4 is ON; because EM2=0, the fifth switch transistor M5
and the sixth switch transistor M6 are both OFF.

[0173] The third switch transistor M3 that is ON provides
the voltage V., of the data signal terminal Data to the first
node A, that is, the first terminal of the capacitor C, therefore
the voltage of the first terminal of the capacitor C is V.

[0174] The fourth switch transistor M4 that is ON pro-
vides the voltage V ,, of the first power supply terminal VDD
to the second node B, that is, the source electrode S of the
driver transistor M0 and the second terminal of the capacitor
C, therefore the voltage of the second terminal of the
capacitor C is V 4.
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[0175] The first switch transistor M1 that is ON provides
the voltage V,,, of the initial signal terminal Int to the gate
electrode G of the driver transistor M0.

[0176] The second switch transistor M2 that is ON pro-
vides the voltage V,_, of the second power supply terminal
VEE to the drain electrode D of the driver transistor M0 to
thereby control the driver transistor M0 to be in a diode state
to have a stable current flowing from its source electrode to
its drain electrode.

[0177] However, because the sixth switch transistor M6 is
OFF, the light-emitting component [, does not emit light.
[0178] During T2 stage, Scan=1, EM1=0, EM2=0.
[0179] Because Scan=1, the first switch transistor M1, the
second switch transistor M2 and the third switch transistor
M3 are all ON; because EM2=0, the fifth switch transistor
MS5 and the sixth switch transistor M6 are both OFF; because
EM1=0, the fourth switch transistor M4 is OFF.

[0180] The third switch transistor M3 that is ON provides
the voltage V, ,, of the data signal terminal Data to the first
node A, that is, the first terminal of the capacitor C, therefore
the voltage of the first terminal of the capacitor C is V,

ata

[0181] The fourth switch transistor M4 that is OFF dis-
connects the first power supply terminal VDD from the
second node B, therefore the second node B is in a floating
state.

[0182] The first switch transistor M1 that is ON provides
the voltage V,,, of the initial signal terminal Int to the gate
electrode G of the driver transistor M0.

[0183] The second switch transistor M2 that is ON pro-
vides the voltage V,, of the second power supply terminal
VEE to the drain electrode D of the driver transistor M0 to
thereby control the driver transistor M0 to be in a diode state.

[0184] Because the gate-source voltage of the driver tran-
sistor M0 is larger than its threshold voltage V,,, , the driver
transistor MO0 is turned ON. Because the driver transistor M0
is in a diode state, the capacitor C discharges through the
driver transistor M0, until the voltage of the second node B,
that is, the voltage of the second terminal of the capacitor
becomes V,,, -V, when the driver transistor M0 is OFF,
and the capacitor C stops discharging. As such, the voltage
difference between the two terminals of the capacitor is:
VData _Vlnt +Vth‘

[0185] During T3 stage, and during the first half of the
time period, Scan=0, EM1=0, EM2=0.

[0186] Because Scan=0, the first switch transistor MI, the
second switch transistor M2 and the third switch transistor
M3 are all OFF; because EM1=0, the fourth switch transistor
M4 is OFF; because EM2=0, the fifth switch transistor M5
and the sixth switch transistor M6 are both OFF.

[0187] During T3 stage, and during the second half of the
time period, Scan=0, EM1=1, EM2=0.

[0188] Because Scan=0, the first switch transistor MI, the
second switch transistor M2 and the third switch transistor
M3 are all OFF; because EM2=0, the fifth switch transistor
MS5 and the sixth switch transistor M6 are both OFF; because
EM1=1, the fourth switch transistor M4 is ON.

[0189] The fourth switch transistor M4 that is ON pro-
vides the voltage of the first power supply terminal VDD,
Vs to the second node B, therefore the voltage of the
second node B, that is, the voltage of the second terminal of
the capacitor is V ;.
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[0190] The third switch transistor M3 that is OFF discon-
nects the data signal terminal Data with the first node A,
therefore the first node A is in a floating state.

[0191] Because the first node A is in a floating state,
according to the capacitor coupling principle, in order to
maintain the voltage difference between the two terminals of
the capacitor as: Vp,,,, =V,,+V,, the voltage of the first
terminal of the capacitor C has a sudden change from V,
10 Vot ViV itV

[0192] During T4 stage, Scan=0, EM1=1, EM2=1.
[0193] Because Scan=0, the first switch transistor MI, the
second switch transistor M2 and the third switch transistor
M3 are all OFF; because EM2=1, the fifth switch transistor
MS5 and the sixth switch transistor M6 are both ON; because
EM1=1, the fourth switch transistor M4 is ON.

[0194] The fifth switch transistor that is ON provides the
voltage of the fisrt node A, that is, the voltage V,,,
+V -V, 4V, of the first terminal of the capacitor to the
second node B, therefore the voltage of the gate electrode G
of the driver transistor M0 is V.. +V ~V,,+ V.

[0195] The fourth switch transistor M4 that is ON pro-
vides the voltage of the first power supply terminal VDD,
V., to the second node B, therefore the voltage of the
source electrode S of the driver transistor M0 is V ;.
[0196] Because the driver transistor M0 is in a saturated
state, it can be known based on the characteristic of currents
in a saturated state, the working current I, flowing through
the driver transistor satisfies:

ata

LKV 65V PRIV ot Var Vit VaVad-Val
KV pata Vi)

[0197] Wherein, Vs is the gate-source voltage of the
driver transistor M0; K is structure parameter. Because the
value of K is relatively stable in same structures, it can be
treated as a constant.
[0198] It can be known from the aforementioned formula
that, when the driver transistor M0 is in a saturated state, the
current is only related to the voltage of the initial signal
terminal Int, V,, and the voltage of the data signal terminal
Data, V,,,,,, but not related to the threshold voltage V,, of
the driver transistor M0 and the voltage of the first power
supply terminal VDD, V..
[0199] As such, the problem associated with drifting of the
threshold voltage V,, that is caused by the manufacturing
process and/or long-time operation of the driver transistor
MO, as well as the influence of IR Drop on the current
flowing through the light-emitting component, can be effec-
tively solved. Therefore, the working current of the light-
emitting component [, can be kept stable, ensuring the
normal functioning of the light-emitting component L.
[0200] In both Embodiment 1 and Embodiment 2 as
described above, because there is a stable current flowing
through the driver transistor at T1 stage, the hysteresis effect
can be effectively avoided, which in turn can improve the
response time of the driver transistor and can reduce the
dark-state luminance.
[0201] Based on similar inventive concepts, in another
aspect of the present disclosure, a method for driving any
embodiment of the aforementioned pixel circuits as
described above, is further provided.
[0202] As shown in FIG. 4, the method comprises a first
stage, a second stage, a third stage, and a fourth stage.
[0203] S401: During the first stage, the data writing sub-
circuit provides a signal from the data signal terminal to the
first node under control of the scan signal terminal; the
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power supply voltage control subcircuit provides a signal
from the first power supply terminal to the second node
under control of the first light-emitting control terminal; the
storage subcircuit charges under control of the signal from
the first node and the signal from the second node; and the
conduction control subcircuit controls the driver transistor to
have a diode connection or a source-follow connection via
the signal terminal and the second power supply terminal;
[0204] S402: During the second stage, the data writing
subcircuit provides a signal from the data signal terminal to
the first node under control of the scan signal terminal; the
conduction control subcircuit controls the driver transistor to
have a diode connection or a source-follow connection via
the signal terminal and the second power supply terminal;
and the storage subcircuit discharges under control of the
signal from the first node and the signal from the second
node;
[0205] S403: During the third stage, the power supply
voltage control subcircuit provides a signal from the first
power supply terminal to the second node under control of
the first light-emitting control signal terminal; and the stor-
age subcircuit maintains a stable voltage difference between
the first node and the second node when the first node is in
a floating state;
[0206] S404: During the fourth stage, the power supply
voltage control subcircuit provides a signal from the first
power supply terminal to the second node under control of
the first light-emitting control signal terminal; and the light-
emitting control subcircuit conducts the first node with the
gate electrode of the driver transistor and conducts the drain
electrode of the driver transistor with the light-emitting
component under control of the second light-emitting con-
trol signal terminal, to thereby control the driver transistor to
drive the light-emitting component to emit light.
[0207] According to some embodiments, the signal termi-
nal is an initial signal terminal configured to provide a signal
having a voltage lower than the voltage of the second power
supply terminal.
[0208] As such, the third subcircuit controls the driver
transistor to have a source-follow connection via the signal
terminal and the second power supply terminal, and a
working current flowing through the driver transistor satis-
fies:

KV 65~V VKUY patat Var Vit Vo Va1

2KV paia=Vini)

where I, represents the working current flowing throught the
driver transistor; V ;¢ represents the gate-source voltage of
the driver transistor; K is a structure parameter; V, , repre-
sents the voltage of the initial signal terminal Int; V5,
represents the voltage of the data signal terminal Data; V,,
represents the threshold voltage of the driver transistor; and
V , represents the voltage of the first power supply terminal.
[0209] According to some other embodiments, the signal
terminal is the second power supply terminal.
[0210] As such, the third subcircuit controls the driver
transistor to have a diode connection, and a working current
flowing through the driver transistor satisfies:

LKV 65V VKV purgVpp- VetV s~ Vip)-
Vzh]Z:K(VDm—VEE)Z

where I, represents the working current flowing throught the

driver transistor; V¢ represents the gate-source voltage of

the driver transistor; K is a structure parameter; V.. repre-

sents the voltage of the second power supply terminal; V,

ata
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represents the voltage of the data signal terminal Data; V,,
represents the threshold voltage of the driver transistor; and
V . represents the voltage of the first power supply terminal.
[0211] The aforementioned driving method according to
some embodiments of the present disclosure can ensure that
the working current of the driver transistor in the pixel
circuit that drives the light-emitting component to emit light
is only related to the voltage of the data signal terminal and
the voltage of the initial signal terminal, but not related to the
threshold voltage of the driver transistor and the voltage of
the first power supply terminal.

[0212] As such, the influence of the threshold voltage of
the driver transistor and IR Drop on the working current
flowing through the light-emitting component can be effec-
tively avoided. Therefore, the working current that drives
the light-emitting component to emit light can be maintained
stable, in turn improving the uniformity of the brightness of
the images in the display area in the display apparatus.
[0213] Based on similar inventive concepts, the present
disclosure further provides an organic electroluminescent
display panel, which comprises a pixel circuit according to
any one of the embodiments as described above. The man-
ners in which the organic electroluminescent display panel
addresses the problems are similar to that of the aforemen-
tioned pixel circuit, and the implementations of the organic
electroluminescent display panel can reference to the imple-
mentations of the aforementioned pixel circuits. It will not
be repeated herein.

[0214] Based on similar inventive concepts, the present
disclosure further provides a display apparatus, which com-
prises the organic electroluminescent display panel accord-
ing to any of the embodiments as described above.

[0215] Herein the display apparatus can be any products or
components that have display functions such as cell phones,
tablets, television, monitors, notebooks, digital photo frames
and navigators. Other essential components for the display
apparatus can be understood by those skilled in the art, and
thus they will not be repeated herein and they shall not be
construed as limitations to the scope of the present disclo-
sure. The implementations of the display apparatus can
reference to the embodiments of the pixel circuit, and they
will not be repeated herein.

[0216] All references cited in the present disclosure are
incorporated by reference in their entirety. Although specific
embodiments have been described above in detail, the
description is merely for purposes of illustration. Tt should
be appreciated, therefore, that many aspects described above
are not intended as required or essential elements unless
explicitly stated otherwise.

[0217] Various modifications of, and equivalent acts cor-
responding to, the disclosed aspects of the exemplary
embodiments, in addition to those described above, can be
made by a person of ordinary skill in the art, having the
benefit of the present disclosure, without departing from the
spirit and scope of the disclosure defined in the following
claims, the scope of which is to be accorded the broadest
interpretation so as to encompass such modifications and
equivalent structures.

1. An electronic circuit configured to maintain a substan-
tially stable working current running through an electronic
component, comprising:

a drive subcircuit, comprising a first terminal, a second

terminal, and a third terminal, wherein the first terminal
is coupled to a second node; a current from a first
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terminal to a second terminal is controlled by a signal
from a third terminal, and the drive subcircuit is con-
figured to drive the electronic component via the sec-
ond terminal;

a first subcircuit, coupled to a data signal terminal, a scan
signal terminal and a first node, and configured to
provide a signal from the data signal terminal to the first
node under control of the scan signal terminal;

a second subcircuit, coupled to a first power supply
terminal, a first control signal terminal and a second
node, and configured to provide a signal from the first
power supply terminal to the second node under control
of the first control signal terminal;

a third subcircuit, coupled to the scan signal terminal and
a second power supply terminal and to the second
terminal and the third terminal of the drive subcircuit,
and configured to control the drive subcircuit to have a
diode connection or a source-follow connection via the
scan signal terminal and the second power supply
terminal;

a fourth subcircuit, coupled to the first node and the
second node, and configured to charge or discharge
under control of a signal from the first node and a signal
from the second node, and to maintain a stable voltage
difference between the first node and the second node
if the first node is in a floating state; and

a fifth subcircuit, coupled to a second control signal
terminal, the first node, the second terminal, and the
third terminal, of the drive subcircuit, and a first
terminal of the electronic component, and configured to
electrically couple the first node with the third terminal
of the drive subcircuit, and to electrically couple the
second terminal of the drive subcircuit with the elec-
tronic component under control of the second control
signal terminal, so as to control the drive subcircuit to
drive the electronic component.

2. The electronic circuit of claim 1, wherein the drive
subcircuit comprises a driver transistor, wherein the first
terminal, the second terminal, and the third terminal thereof
are respectively a source electrode, a drain electrode, and a
gate electrode of the driver transistor.

3. The electronic circuit of claim 2, wherein the third
subcircuit comprises:

a first sub-portion, wherein:

a first terminal of the first sub-portion is coupled to the
scan signal terminal;

a second terminal of the first sub-portion is coupled to
a signal terminal;

a third terminal of the first sub-portion is coupled to the
gate electrode of the driver transistor; and

the first sub-portion is configured to provide a signal
from the signal terminal to the gate electrode of the
driver transistor under control of the scan signal
terminal, wherein the signal has a voltage lower than
or equal to a voltage of the second power supply
terminal; and

a second sub-portion, wherein:

a first terminal of the second sub-portion is coupled to
the scan signal terminal;

a second terminal of the second sub-portion is coupled
to the second power supply terminal;

a third terminal of the second sub-portion is coupled to
the drain electrode of the driver transistor; and
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the second sub-portion is configured to provide a signal
from the second power supply terminal to the drain
electrode of the driver transistor under control of the
scan signal terminal.

4. The electronic circuit of claim 3, wherein the first
sub-portion comprises a first switch transistor, wherein:

a gate electrode of the first switch transistor is coupled to

the scan signal terminal;

a source electrode of the first switch transistor is coupled

to the signal terminal; and

a drain electrode of the first switch transistor is coupled to

the gate electrode of the driver transistor.

5. The electronic circuit of claim 4, wherein the second
sub-portion comprises a second switch transistor, wherein:

a gate electrode of the second switch transistor is coupled

to the scan signal terminal;

a source electrode of the second switch transistor is

coupled to the second power supply terminal; and

a drain electrode of the second switch transistor is coupled

to the drain electrode of the driver transistor.

6. The electronic circuit of claim 4, wherein the signal
terminal is the second power supply terminal.

7. The electronic circuit of claim 4, wherein the signal
terminal is an intial signal terminal, configured to provide a
signal having a voltage lower than the voltage of the second
power supply terminal.

8. The electronic circuit of claim 1, wherein at least one
of the first subcircuit, the second subcircuit, or the fifth
subcircuit comprises a switch transistor.

9. The electronic circuit of claim 8, wherein the first
subcircuit comprises a third switch transistor, wherein:

a gate electrode of the third switch transistor is coupled to

the scan signal terminal;

a source electrode of the third switch transistor is coupled

to the data signal terminal; and

a drain electrode of the third switch transistor is coupled

to the first node.

10. The electronic circuit of claim 8, wherein the second
subcircuit comprises a fourth switch transistor, wherein:

a gate electrode of the fourth switch transistor is coupled

to the first control signal terminal;

a source electrode of the fourth switch transistor is

coupled to the first power supply terminal; and

a drain electrode of the fourth switch transistor is coupled

to the second node.

11. The electronic circuit of claim 8, wherein the fifth
subcircuit comprises:

a fifth switch transistor, wherein:

a gate electrode of the fifth switch transistor is coupled
to the second control signal terminal;

a source clectrode of the fifth switch transistor is
coupled to the first node;

a drain electrode of the fifth switch transistor is coupled
to the gate electrode of the driver transistor; and

a sixth switch transistor, wherein:

a gate electrode of the sixth switch transistor is coupled
to the second control signal terminal;

a source electrode of the sixth switch transistor is
coupled to the drain electrode of the driver transistor;
and

a drain electrode of the sixth switch transistor is
coupled to the first terminal of the electronic com-
ponent.
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12. The electronic circuit of claim 1, wherein the fourth
subcircuit comprises a capacitor, wherein:
a first terminal of the capacitor is coupled to the first node;
and
a second terminal of the capacitor is coupled to the second
node.
13. The electronic circuit of claim 2, wherein the driver
transistor is a P-type transistor.
14. The electronic circuit of claim 1, wherein the elec-
tronic component comprises a light-emitting component.
15. The electronic circuit of claim 14, wherein the light-
emitting component comprises an organic light-emitting
diode (OLED), and the electronic circuit is configured to
maintain the substantially stable working current through the
driver transistor independent of a threshold voltage of the
driver transistor or a power supply voltage of the first power
supply terminal.
16. A display panel, comprising an electronic circuit
according to claim 1.
17. (canceled)
18. A method of driving the electronic circuit according to
claim 2, comprising:
a first stage, wherein:
the first subcircuit provides a signal from the data
signal terminal to the first node under control of the
scan signal terminal;
the second subcircuit provides a signal from the first
power supply terminal to the second node under
control of the first control terminal;
the fourth subcircuit charges under control of the signal
from the first node and the signal from the second
node; and
the third subcircuit controls the driver transistor to have
a diode connection or a source-follow connection via
the signal terminal and the second power supply
terminal;
a second stage, wherein:
the first subcircuit provides a signal from the data
signal terminal to the first node under control of the
scan signal terminal;
the third subcircuit controls the driver transistor to have
a diode connection or a source-follow connection via
the signal terminal and the second power supply
terminal; and
the fourth subcircuit discharges under control of the
signal from the first node and the signal from the
second node;
a third stage, wherein:
the second subcircuit provides a signal from the first
power supply terminal to the second node under
control of the first control signal terminal; and
the fourth subcircuit maintains a stable voltage differ-
ence between the first node and the second node
when the first node is in a floating state; and
a fourth stage, wherein:
the second subcircuit provides a signal from the first
power supply terminal to the second node under
control of the first control signal terminal; and
the fifth subcircuit conducts the first node with the gate
electrode of the driver transistor and conducts the
drain electrode of the driver transistor with the
electronic component under control of the second
control signal terminal, to thereby control the driver
transistor to drive the electronic component.
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19. The method of claim 18, wherein during a saturation
mode of the driver transistor, the working current flowing
through the driver transistor is independent of a threshold
voltage of the driver transistor or a power supply voltage of
the first power supply terminal.

20. The method of claim 19, wherein the signal terminal
is an initial signal terminal configured to provide a signal
having a voltage lower than the voltage of the second power
supply terminal, and the third subcircuit controls the driver
transistor to have a source-follow connection via the signal
terminal and the second power supply terminal, wherein:

the working current flowing through the driver transistor
satisfies:

IL:K(YGAZ‘—VM)2:K[(VDaz;’fVDD‘V[m*'Vzh‘VDD)‘
Vil =K(Vpua= Vi)

wherein I, represents the working current flowing
throught the driver transistor; V¢ represents the
gate-source voltage of the driver transistor; K is a
structure parameter; V,, , represents the voltage of the
initial signal terminal Int; V,,,,, represents the volt-

ata

age of the data signal terminal Data;
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V,, represents the threshold voltage of the driver tran-
sistor; and V, represents the voltage of the first
power supply terminal.

21. The method of claim 19, wherein the signal terminal
is the second power supply terminal, and the third subcircuit
controls the driver transistor to have a diode connection,
wherein:

the working current flowing through the driver transistor

satisfies:

IL:Kz(VG§‘\7zh)ZZK[(\;DnmeVDD‘VEEVzh—VDD)‘Vzh]
=K (Vpawa=Vez)
wherein I, represents the working current flowing
throught the driver transistor; Vg represents the
gate-source voltage of the driver transistor; K is a
structure parameter; V., represents the voltage of
the second power supply terminal; V,,,, represents
the voltage of the data signal terminal Data; V,,
represents the threshold voltage of the driver tran-
sistor; and V,, represents the voltage of the first
power supply terminal.
22. (canceled)
23. (canceled)
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