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PIXEL CIRCUIT, ORGANIC
ELECTROLUMINESCENT DISPLAY PANEL,
DISPLAY APPARATUS AND DRIVING
METHOD THEREOF

REFERENCE TO RELATED APPLICATIONS

[0001] This application is the U.S. national phase entry of
PCT/CN2015/072623, with an international filing date of
Feb. 10, 2015, which claims the priority to Chinese Patent
Application No. 201410640340.0, filed on Nov. 13, 2014,
which is herein incorporated by reference in its entirely as a
part of this application.

TECHNICAL FIELD

[0002] Thepresent invention relates to the technical field of
display, and particularly relates to a pixel circuit, an organic
electroluminescent display panel, a display apparatus and a
driving method thereof.

BACKGROUND ART

[0003] As the display technique has progressed, more and
more active matrix organic light emitting diode (AMOLED)
display panels are going to enter the market. Compared with
a conventional thin film transistor liquid crystal display (TFT
LCD) panel, the active matrix organic light emitting diode
display panel has the advantages of low energy consumption,
low production cost, self light emission, wide viewing angle,
high response speed and the like. At present, the active matrix
organic light emitting diode display panel has already started
replacing a conventional LCD display screen gradually in the
fields of cellphone, PDA, digital camera and the like. Unlike
a TFT LCD, which controls brightness with a stable voltage,
AMOLED is current-driven and needs a stable current to
control light emission.

[0004] As shown in FIG. 1, an existing pixel circuit driving
an OLED to emit light comprises a drive transistor M1, a
switch transistor M2, a storage capacitor C, and a light emit-
ting device OLED, wherein a gate electrode of the drive
transistor M1 is connected with a drain electrode of the switch
transistor M2 and one end of the storage capacitor C, a source
electrode thereof is connected with a high-voltage signal end
VDD, and a drain electrode thereof is connected with the
other end of the storage capacitor and one end of the light
emitting device OLED. A gate electrode of the switch tran-
sistor M2 is connected with a scan signal end Gate, and a
source electrode thereof is connected with a data signal end
Data. The other end of the light emitting device OLED is
connected with a low-voltage signal end VSS. When the drive
transistor M1 drives the light emitting device OLED to emit
light, a driving current is controlled jointly by the high-volt-
age signal end VDD, the data signal end Data and the drive
transistor M1. Because a luminous brightness of the OLED is
quite sensitive to a change in the driving current thereof, and
the drive transistor M1 may not be made completely consis-
tent in a fabrication process. In addition, due to reasons such
as a process flow and device aging, as well as a temperature
change in a working process, a threshold voltage Vth of the
drive transistor M1 in each pixel circuit is non-uniform,
which causes a change to the current flowing through each
pixel point OLED, such that a display brightness is non-
uniform, thereby affecting a display effect of the whole
image.
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[0005] Accordingly, a problem to be solved by a person
skilled in the art is how to eliminate the influence of the
change in the threshold voltage of the drive transistor in the
pixel circuit on the luminous brightness of the light emitting
device, to ensure the uniformity of the current for driving the
light emitting device OLED so as to ensure the quality of a
display frame.

SUMMARY OF THE INVENTION

[0006] Embodiments of the present invention provide a
pixel circuit, an organic electroluminescent display panel, a
display apparatus, and a driving method thereof, which are
used for solving a problem that a luminous brightness of a
light emitting device is affected by a change in a threshold
voltage of a drive transistor in a pixel circuit in the prior art.
[0007] An embodiment of the present invention provides a
pixel circuit, comprising an initialization module, a charging
control module, a drive module, and a light emitting module
with a light emitting device, wherein

[0008] acontrol end of the drive module is connected with
a first node, an input end thereof is connected with a second
node, and an output end thereof is connected with an input
end of the light emitting module. A control end of the charg-
ing control module is connected with a scan signal end, an
input end thereof is connected with a data signal end, and an
output end thereof is connected with a third node. The initial-
ization module is connected with the first node, the second
node, the third node, a first reference signal end, a first signal
control end and the scan signal end. A first control end of the
light emitting module is connected with a second signal con-
trolend, a second control end thereof is connected with a light
emission signal control end, and an output end thereof is
connected with a second reference signal end.

[0009] In an initialization phase, the initialization module
is configured to initialize the first node under a control of the
scan signal end, and the charging control module is config-
ured to initialize the third node under the control of the scan
signal end. In a compensation phase, the light emitting mod-
ule is configured to realize a conduction between an output
end of the drive module and the second reference signal end
under a control of the second signal control end, and the
initialization module is configured to compensate a threshold
voltage of the drive module for the first node under a control
of the first signal control end and the scan signal end.

[0010] Inadata writing phase, the charging control module
is configured to perform data writing on the first node through
the initialization module under the control of the scan signal
end.

[0011] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
in a light emitting phase, the initialization module is config-
ured to realize a conduction between the first reference signal
end and an input end of the drive module under a control of the
first signal control end, such that the drive module drives the
light emitting device in the light emitting module to emit
light.

[0012] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
the drive module particularly comprises a drive transistor;
wherein

[0013] a gate electrode of the drive transistor is connected
with the first node, a source electrode thereof is connected
with the second node, and a drain electrode thereof is con-
nected with an input end of the light emitting module.



US 2016/0284280 Al

[0014] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
the initialization module particularly comprises a first switch
transistor, a second switch transistor and a storage capacitor;
wherein

[0015] a gate electrode of the first switch transistor is con-
nected with the scan signal end, a source electrode thereof is
connected with the first reference signal end, and a drain
electrode thereof is connected with the first node;

[0016] a gate electrode of the second switch transistor is
connected with the first signal control end, a source electrode
thereof is connected with the first reference signal end, and a
drain electrode thereof is connected with the second node;
and

[0017] the storage capacitor is connected between the first
node and the third node.

[0018] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
the charging control module particularly comprises a third
switch transistor; wherein

[0019] a gate electrode of the third switch transistor is con-
nected with the scan signal end, a source electrode thereof is
connected with the data signal end, and a drain electrode
thereof is connected with the third node.

[0020] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
the first switch transistor and the third switch transistor are
both P-type transistors, or are both N-type transistors.
[0021] In one possible implementation, in the above pixel
circuit provided by the embodiment of the present invention,
the light emitting module particularly comprises a light emit-
ting device, a fourth switch transistor and a fifth switch tran-
sistor, wherein

[0022] a gate electrode of the fourth switch transistor is
connected with the second signal control end, a source elec-
trode thereof is connected with an output end of the drive
module and a source electrode of the fifth switch transistor,
and a drain electrode thereof'is connected with an output end
of the light emitting device and the second reference signal
end; and

[0023] a gate electrode of the fifth switch transistor is con-
nected with the light emission signal control end, and a drain
electrode thereof is connected with an input end of the light
emitting device.

[0024] Anembodiment of the present invention provides an
organic electroluminescent display panel, comprising the
above pixel circuit provided by the embodiment of the present
invention.

[0025] An embodiment of the present invention provides a
display apparatus, comprising the organic electroluminescent
display panel provided by the embodiment of the present
invention.

[0026] An embodiment of the present invention provides a
driving method of a pixel circuit, wherein the pixel circuit
comprises an initialization module, a charging control mod-
ule, a drive module, and a light emitting module with a light
emitting device, wherein a control end of the drive module is
connected with a first node, an input end thereof is connected
with a second node, and an output end thereof is connected
with an input end of the light emitting module. A control end
of the charging control module is connected with a scan signal
end, an input end thereof is connected with a data signal end,
and an output end thereof is connected with a third node; the
initialization module is connected with the first node, the
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second node, the third node, a first reference signal end, a first
signal control end and the scan signal end. A first control end
of the light emitting module is connected with a second signal
control end, a second control end thereof is connected with a
light emission signal control end, and an output end thereof'is
connected with a second reference signal end.

[0027] The method may comprise the following steps:
[0028] In an initialization phase, initializing the first node
by the initialization module under a control of the scan signal
end, and initializing the third node by the charging control
module under the control of the scan signal end.

[0029] In a compensation phase, realizing a conduction
between an output end of the drive module and the second
reference signal end by the light emitting module under a
control of the second signal control end, and compensating a
threshold voltage of the drive module for the first node by the
initialization module under the control of the first signal con-
trol end and the scan signal end.

[0030] In a data writing phase, performing data writing on
the first node by the charging control module through the
initialization module under the control of the scan signal end.
[0031] Advantageous effects of the embodiments of the
present invention are as follows.

[0032] Theembodiments of the present invention provide a
pixel circuit, an organic electroluminescent display panel, a
display apparatus and a driving method thereof. The pixel
circuit comprises an initialization module, a charging control
module, a drive module, and a light emitting module with a
light emitting device. In the initialization phase, the initial-
ization module initializes the first node, and the charging
control module initializes the third node. In the compensation
phase, the light emitting module realizes a conduction
between the output end of the drive module and the second
reference signal end, and the initialization module compen-
sates the threshold voltage of the drive module for the first
node. In the data writing phase, the charging control module
performs data writing on the first node through the initializa-
tion module. In the light emitting phase, the initialization
module realizes a conduction between the first reference sig-
nal end and the input end of the drive module, such that the
drive module drives the light emitting device in the light
emitting module to emit light, thereby realizing a normal light
emitting function of the light emitting device. In this way,
compared with a pixel circuit in the prior art, the pixel circuit
provided by the embodiment of the present invention can
perform initialization on the control end of the drive module
in the initialization phase, perform compensation on the
threshold voltage of the drive module in the compensation
phase, and perform data writing on the drive module in the
data writing phase, thereby preventing the change in the
threshold voltage of the drive module from affecting the
luminous brightness of the light emitting device, improving
the uniformity of the luminous brightness of the light emitting
device, and further ensuring the quality of a display frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a schematic structural view of a pixel
circuit in the prior art;

[0034] FIG. 2 is a schematic structural view of a pixel
circuit provided by an embodiment of the present invention;
[0035] FIG. 3a and FIG. 35 are respectively schematic spe-
cific structural views of a pixel circuit provided by an embodi-
ment of the present invention; and
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[0036] FIG.daand FIG. 4b are respectively schematic tim-
ing sequence views of an embodiment I and an embodiment I1
provided by an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The detailed description of a pixel circuit, an
organic electroluminescent display panel, a display apparatus
and a driving method thereof provided by embodiments of the
present invention will be illustrated in detail with reference to
the accompanying drawings.

[0038] An embodiment of the present invention provides a
pixel circuit, as shown in FIG. 2, comprising an initialization
module 01, a charging control module 02, a drive module 03,
and a light emitting module 05 with a light emitting device 04,
wherein

[0039] a control end of the drive module 03 is connected
with a first node P1, an input end thereof is connected with a
second node P2, and an output end thereof is connected with
an input end of the light emitting module 05. A control end of
the charging control module 02 is connected with a scan
signal end Scan, an input end thereof'is connected with a data
signal end Data, and an output end thereof is connected with
a third node P3. The initialization module 01 is connected
with the first node P1, the second node P2, the third node P3,
a first reference signal end Refl, a first signal control end E1
and the scan signal end Scan. A first control end of the light
emitting module 05 is connected with a second signal control
end E2, a second control end thereof is connected with a light
emission signal control end EM, and an output end thereof is
connected with a second reference signal end Ref2.

[0040] In an initialization phase, the initialization module
01 is configured to initialize the first node P1 under a control
of the scan signal end Scan, and the charging control module
02 is configured to initialize the third node P3 under the
control of the scan signal end Scan.

[0041] Inacompensation phase, the light emitting module
05 is configured to realize a conduction between an output
end of the drive module 03 and the second reference signal
end Ref2 under a control of the second signal control end E2,
and the initialization module 01 is configured to compensate
athreshold voltage of the drive module 03 for the firstnode P1
under a control of the first signal control end E1 and the scan
signal end Scan.

[0042] Inadata writing phase, the charging control module
02 is configured to perform data writing on the first node P1
through the initialization module 01 under the control of the
scan signal end Scan.

[0043] In a light emitting phase, the initialization module
01 is configured to realize a conduction between the first
reference signal end Refl and the input end of the drive
module 03 under the control of the first signal control end E1,
such that the drive module 03 drives the light emitting device
04 in the light emitting module 05 to emit light.

[0044] In the above pixel circuit provided by the embodi-
ment of the present invention, in the initialization phase, the
initialization module 01 initializes the first node P1, and the
charging control module 02 initializes the third node P3. In
the compensation phase, the light emitting module 05 realizes
a conduction between the output end of the drive module 03
and the second reference signal end Ref2, and the initializa-
tion module 01 compensates the threshold voltage of the drive
module 03 for the first node P1. In the data writing phase, the
charging control module 02 performs data writing on the first
node P1 through the initialization module 01. In the light
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emitting phase, the initialization module 01 realizes a con-
duction between the first reference signal end Refl and the
input end of the drive module 03, such that the drive module
03 drives the light emitting device 04 in the light emitting
module 05 to emit light, thereby realizing a normal light
emitting function of the light emitting device 04. In this way,
compared with a pixel circuit in the prior art, the pixel circuit
provided by the embodiment of the present invention can
perform initialization on the control end of the drive module
03 in the initialization phase, perform compensation on the
threshold voltage of the drive module 03 in the compensation
phase, and perform data writing on the drive module 03 in the
data writing phase, thereby preventing a change in the thresh-
old voltage of the drive module 03 from affecting a luminous
brightness of the light emitting device 04, thus improving the
uniformity of the luminous brightness of the light emitting
device 04, and further ensuring the quality of a display frame.

[0045] In a specific implementation, in the above pixel
circuit provided by the embodiment of the present invention,
as shown in FIG. 3@ and FIG. 35 and the drive module 03 may
particularly comprise a drive transistor D1. A gate electrode
of the drive transistor D1 is connected with the first node P1,
a source electrode thereof is connected with the second node
P2, and a drain electrode thereof is connected with an input
end of the light emitting module 05.

[0046] Particularly, in the above pixel circuit provided by
the embodiment of the present invention, as shown in FIG. 3a,
the drive transistor D1 may be an N-type transistor. As shown
in FIG. 35, the drive transistor D1 may also be a P-type
transistor, which will not be defined here. In an initialization
time period, the initialization module 01 realizes a conduction
between the first reference signal end Refl and the first node
P1 under the control of the scan signal end Scan to initialize
the first node P1 (i.e., the gate electrode of the drive transistor
D1), such that the drive transistor D1 is in a saturated on state.
In the compensation phase, the initialization module 01 and
the drive transistor D1 form a discharge loop to discharge a
voltage for the first node P1 to a threshold voltage Vth of the
drive transistor D1, that is, the compensation for the threshold
voltage of the drive transistor D1 is realized. In the data
writing phase, the charging control module 02 writes a data
signal input by the data signal end Data into the first node P1
through the initialization module 01 (i.e., performs data writ-
ing on the gate electrode of the drive transistor D1). In the
light emitting phase, the initialization module 01 realizes a
conduction between the first reference signal end Refl and
the source electrode of the drive transistor D 1, such that the
drive transistor D1 drives the light emitting device 04 in the
light emitting module 05 to emit light by using a voltage
signal input by the first reference signal end Refl as a driving
voltage.

[0047] In a specific implementation, in the above pixel
circuit provided by the embodiment of the present invention,
as shown in FIG. 3q and FIG. 354, the initialization module 01
may particularly comprise a first switch transistor T1, a sec-
ond switch transistor T2 and a storage capacitor C1. A gate
electrode of the first switch transistor T1 is connected with the
scan signal end Scan, a source electrode thereof is connected
with the first reference signal end Refl, and a drain electrode
thereof is connected with the firstnode P1. A gate electrode of
the second switch transistor T2 is connected with the first
signal control end E1, a source electrode thereofis connected
with the first reference signal end Refl, and a drain electrode
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thereof is connected with the second node P2; and the storage
capacitor C1 is connected between the first node P1 and the
third node P3.

[0048] Particularly, in the above pixel circuit provided by
the embodiment of the present invention, as shown in FIG. 3a,
the first switch transistor T1 and the second switch transistor
T2 may be N-type transistors. As shown in FIG. 35, the first
switch transistor T1 and the second switch transistor T2 may
be P-type transistors, which will not be defined here. In the
initialization phase, the first switch transistor T1 is conducted
under the control of the scan signal end Scan, the conducted
first switch transistor T1 realizes a conduction between the
first reference signal end Refl and the first node P1 to initial-
ize the first node P1. In the compensation phase, the first
switch transistor T1 and the second switch transistor T2 are
conducted respectively under the control of the scan signal
end Scan and the first signal control end E1, the first switch
transistor T1 and the second switch transistor T2 which are
conducted form a discharge loop with the drive transistor D1
to discharge a voltage for the first node P1 to a threshold
voltage Vth of the drive transistor. In the light emitting phase,
the second switch transistor T2 is conducted under the control
ofthe first signal control end E1, the conducted second switch
transistor T2 realizes a conduction betweer the first reference
signal end Refl and the source electrode of the drive transis-
tor D1, such that the drive transistor D1 drives the light
emitting device 04 in the light emitting module 05 to emit
light by using a voltage signal input by the first reference
signal end Refl as a driving voltage.

[0049] In a specific implementation, in the above pixel
circuit provided by the embodiment of the present invention,
as shown in FIG. 3@ and FIG. 35, the charging control module
02 may particularly comprise a third switch transistor T3. A
gate electrode of the third switch transistor T3 is connected
with the scan signal end Scan, a source electrode thereof is
connected with the data signal end Data, and a drain electrode
thereof is connected with the third node P3.

[0050] Particularly, in the above pixel circuit provided by
the embodiment of the present invention, as shownin FIG. 3q,
the third switch transistor T3 may be an N-type transistor. As
shown in FIG. 35, the third switch transistor T3 may be a
P-type transistor, which will not be defined here. In the ini-
tialization phase, the third switch transistor T3 is conducted
under the control of the scan signal end Scan, the conducted
third switch transistor T3 realizes a conduction between the
data signal end Data and the third node P3 to initialize the
third node P3 by a voltage signal input by the data signal end
Data. In the compensation phase, the similarly conducted
third switch transistor T3 keeps a voltage for the third node P3
constant; and in the data writing phase, the similarly con-
ducted third switch transistor T3 writes a data signal input by
the data signal end Data into the third node P3.

[0051] In a specific implementation, in the above pixel
circuit provided by the embodiment of the present invention,
because the first switch transistor Ti and the third switch
transistor T3 employ the same scan signal end Scan as a
control end, in order to enable the two transistors to complete
respective functions in different phases under the control of
the same scan signal end Scan, the first switch transistor T1
and the third switch transistor T3 are set to be transistors of the
same type. As shown in FIG. 3a, the first switch transistor T1
and the third switch transistor T3 may be both N-type tran-
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sistors; as shown in FIG. 3, the first switch transistor T1 and
the third switch transistor T3 may also be both P-type tran-
sistors.

[0052] In a specific implementation, in the above pixel
circuit provided by the embodiment of the present invention,
as shown in FIG. 3a and FIG. 35, the light emitting module 05
particularly comprises a light emitting device 04, a fourth
switch transistor T4 and a fifth switch transistor T5. A gate
electrode of the fourth switch transistor T4 is connected with
the second signal control end E2, a source electrode thereof is
connected with an output end of the drive module 03 and a
source electrode of the fifth switch transistor T5, and a drain
electrode thereof is cornected with an output end of the light
emitting device 04 and the second reference signal end Ref2.
A gate electrode of the fifth switch transistor T5 is connected
with the light emission signal control end EM, and a drain
electrode thereof is connected with an input end of the light
emitting device 04.

[0053] Particularly, in the above pixel circuit provided by
the embodiment of the present invention, as shown in FIG. 3a,
the fourth switch transistor T4 and the fifth switch transistor
T5 may be N-type transistors. As shown in FIG. 34, the fourth
switch transistor T4 and the fifth switch transistor T5 may be
P-type transistors, which will not be defined here. In the
compensation phase, the fourth switch transistor T4 is con-
ducted under the control of the second signal control end E2,
the conducted fourth switch transistor T4 realizes a conduc-
tion between the output end of the drive module 03 and the
second reference signal end Ref2. In the data writing phase,
the similarly conducted fourth switch transistor T4 keeps a
voltage for the output end of the drive module 03 constant. In
the light emitting phase, the fifth switch transistor T5 is con-
ducted undera control of the light emission signal control end
EM, and the conducted fifth switch transistor T5 realizes a
conduction between the output end of the drive module 03
and the input end of the light emitting device 04, such that the
driving module 03 drives the light emitting device 04 to emit
light.

[0054] Itshould be noted that, the switch transistors and the
drive transistors mentioned in the embodiment of the present
invention may be thin film transistors (TFT), and may also be
metal oxide semiconductor (MOS) field effect transistors,
which will not be defined here. In a specific implementation,
source electrodes and drain electrodes of these transistors
may be interchanged without being particularly distin-
guished. The thin film transistor is used as an example when
particular embodiments are described.

[0055] Moreover, the switch transistors and the drive tran-
sistors mentioned in the embodiment of the present invention
may all employ P-type transistors or all employ N-type tran-
sistors. In this way, a fabricating process for the pixel circuit
may be simplified.

[0056] A working process of the pixel circuit provided by
the embodiment of the present invention is described in detail
below in conjunction with a structure and a timing sequence
of a pixel circuit provided by the embodiment of the present
invention. The switch transistors and the drive transistors of
the pixel circuit in the first embodiment are all designed to
employ N-type transistors; and the switch transistors and the
drive transistors of the pixel circuit in the second embodiment
are all designed to employ P-type transistors.

[0057] First Embodiment: the working process of the pixel
circuit provided by the embodiment of the present invention is
described in detail below in conjunction with the pixel circuit
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as shown in FIG. 3a and an input-output timing sequence
view for FIG. 3a as shown in FIG. 4a. Particularly, four
phases t1-14 in the input-output timing sequence view as
shown in FIG. 4a are selected. In the following description, 1
represents a high-level signal, and 0 represents a low-level
signal.

[0058] In the t1 phase, Scan=1, E1=0, E2=0, EM=0,
Data=VL, Ref1=Vdd, and Ref2=0. Because Scan=1, the first
switch transistor T1 and the third switch transistor T3 are
conducted. Because E1=0, E2=0 and EM=0, the second
switch transistor T2, the fourth switch transistor T4 and the
fifth switch transistor T5 are cut off. The conducted first
switch transistor T1 realizes a conduction between the first
reference signal end Ref1 and the first node P1 to initialize the
first node P, that is, to initialize the gate electrode of the drive
transistor D1. At that time, a voltage for the first node P1, that
is, a voltage for the right end of the storage capacitor C1, is
Vdd; the conducted third switch transistor T3 transmits a
voltage signal VL input by the data signal end Data to the third
node P3. Further, at that time, a voltage for the third node, that
is, avoltage for the left end of the storage capacitor C1,is VL,
in this phase, a voltage for the gate electrode of the drive
transistor D1 is initialized to Vdd, so that the drive transistor
D1 is in a saturated on state. The t1 phase is an initialization
phase.

[0059] In the t2 phase, Scan=1, El=1, E2=1, EM=0,
Data=VL, Refl=Vdd and Ref2=0. Because Scan=1, E1=1
and E2=1, the first switch transistor T1, the second switch
transistor T2, the third switch transistor T3 and the fourth
switch transistor T4 are conducted. Further, because EM=0,
the fifth switch transistor T5 is cut off. The first switch tran-
sistor T1 and the second switch transistor T2 which are con-
ducted form a discharge loop with the drive transistor D1 to
discharge a voltage for the first node P1 to a threshold voltage
Vthofthe drive transistor D1, that is, at that time, a voltage for
the right end of the storage capacitor C1 is Vith, and the drive
transistor D1 is in a critical on state. The conducted third
switch transistor T3 keeps a voltage for the third node P3 at
VL, thatis, the voltage for the left end of the storage capacitor
C1 is still VL, at that time, a voltage difference across two
ends of the storage capacitor C1 is VL-Vth. The conducted
fourth switch transistor T4 realizes a conduction between the
drain electrode of the drive transistor D1 and the second
reference signal end Ref2. The t2 phase is a compensation
phase.

[0060] In the t3 phase, Scan=1, E1=0, E2=1, EM=0,
Data=Vdata, Ref1=Vdd and Ref2=0. Because Scan=1 and
E2=1, the first switch transistor T1, the third switch transistor
T3 and the fourth switch transistor T4 are conducted. Because
E1=0 and EM=0, the second switch transistor T2 and the fifth
switch transistor T5 are cut off. The conducted first switch
transistor T1 realizes a conduction between the first reference
signal end Refl and the gate electrode of the drive transistor
D1, and the conducted fourth switch transistor T4 realizes a
conduction between the drain electrode of the transistor D1
and the second reference signal end Ref2. The conducted
third switch transistor T3 transmits a data signal Vdata input
by the data signal end Data to the third node P3, thus the
voltage forthe left end of the storage capacitor C1 is regulated
to Vdata. Because the voltage difference across two ends of
the storage capacitor C1 is kept at VL-Vth as the last phase,
the voltage for the right end of the storage capacitor C1, that
is, a voltage for the first node P1, is Vdata—VL+Vth. The t3
phase is a data writing phase.
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[0061] In the t4 phase, Scan=0, E1=1, E2=0, EM=I,
Data=VL, Ref1=Vdd and Ref2=0. Because E1=1 and EM=1,
the second switch transistor T2 and the fifth switch transistor
T5 are conducted. Because Scan=0 and E2=0, the first switch
transistor T1, the third switch transistor T3 and the fourth
switch transistor T4 are cut off. The conducted second switch
transistor T2 realizes a conduction between the first reference
signal end Refl and the source electrode of the drive transis-
tor D1, the conducted fifth switch transistor T5 realizes a
conduction between the drain electrode of the drive transistor
D1 and the input end of the light emitting device 04, such that
the drive transistor D1 drives the light emitting device 04 to
emit light by using a voltage signal input by the first reference
signal end Refl as a driving voltage. As can be known from
the last phase, the voltage for the gate electrode of the drive
transistor D1 is Vdata-VL+Vth, thus a driving current for
driving the light emitting device 04 to emit light is [=K(Vgs-
Vth)*=K(Vdata-VL+Vth-Vth)*>~K(Vdata—-VL)?, wherein
Vgs is a voltage difference between the gate electrode and the
source electrode of the drive transistor D1, K is a constant
related to a process parameter and a geometric size of the
drive transistor D1. The driving current for driving the light
emitting device 04 to emit light is independent of the thresh-
old voltage of the drive transistor D1, so that the influence of
the change in the threshold voltage of the drive transistor D1
on the luminous brightness of the light emitting device 04 is
eliminated, and the uniformity of the luminous brightness of
the light emitting device 04 is improved. The t4 phase is a
light emitting phase.

[0062] In asubsequent time period, the drive transistor D1
will be continuously in an on state to drive the light emitting
device 04 to continuously emit light, until the next high-level
signal of the scan signal end Scan arrives.

[0063] Second Embodiment: the working process of the
pixel circuit provided by the embodiment of the present
invention is described in detail below in conjunction with the
pixel circuit as shown in FIG. 36 and an input-output timing
sequence view for FIG. 3 as shown in FIG. 45. Particularly,
four phases t1-t4 in the input-output timing sequence view as
shown in FIG. 4b are selected. In the following description, 1
represents a high-level signal, and 0 represents a low-level
signal.

[0064] In the t1 phase, Scan=0, E1=1, E2=1, EM=I,
Data=VL, Ref1=Vdd, and Ref2=1. Because Scan=0, the first
switch transistor T1 and the third switch transistor T3 are
conducted; and because E1=1, E2=1 and EM=1, the second
switch transistor T2, the fourth switch transistor T4 and the
fifth switch transistor T5 are cut off. The conducted first
switch transistor T1 realizes a conduction between the first
reference signal end Ref1 and the first node P1 to initialize the
first node P, that is, to initialize the gate electrode of the drive
transistor D1. At this phase, a voltage for the first node P1, that
is, a voltage for the right end of the storage capacitor C1, is
Vdd. The conducted third switch transistor T3 transmits a
voltage signal VL input by the data signal end Datato the third
node P3, at this phase, a voltage for the third node, this is, a
voltage for the left end of the storage capacitor C1, is VL, in
this phase, a voltage for the gate electrode of the drive tran-
sistor D1 1s initialized to Vdd, so that the drive transistor D1
is in a saturated on state. The t1 phase is an initialization
phase.

[0065] In the 2 phase, Scan=0, E1=0, E2=0, EM=I,
Data=VL, Refl=Vdd and Ref2=1. Because Scan=0, E1=0
and E2=0, the first switch transistor
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[0066] T1, the second switch transistor T2, the third switch
transistor T3 and the fourth switch transistor T4 are con-
ducted. Because EM=1, the fifth switch transistor T5 is cut
off. The first switch transistor T1 and the second switch
transistor T2 which are conducted form a discharge loop with
the drive transistor D1 to discharge a voltage for the first node
P1 to a threshold voltage Vth of the drive transistor D1, that is,
at this phase, a voltage for the right end of the storage capaci-
tor C1 is Vth, and at this phase, the drive transistor D1 is in a
critical on state. The conducted third switch transistor T3
keeps a voltage for the third node P3 at VL, that is, the voltage
for the left end of the storage capacitor C1 is still VL, at this
phase, a voltage difference across two ends of the storage
capacitor C1 is VL-Vth; the conducted fourth switch transis-
tor T4 realizes a conduction between the drain electrode of the
drive transistor D1 and the second reference signal end Ref2.
The t2 phase is a compensation phase. In the 3 phase,
Scan=0, E1=1, E2=0, EM=1, Data=Vdata, Ref1=Vdd and
Ref2=1. Because Scan=0and E2=0, the first switch transistor
T1, the third switch transistor T3 and the fourth switch tran-
sistor T4 are conducted.

[0067] Because E1=1 and EM=1, the second switch tran-
sistor T2 and the fifth switch transistor TS are cut off. The
conducted first switch transistor T1 realizes a conduction
between the first reference signal end Refl and the gate elec-
trode of the drive transistor D1, the conducted fourth switch
transistor T4 realizes a conduction between the drain elec-
trode of the transistor D1 and the second reference signal end
Ref2. The conducted third switch transistor T3 transmits a
data signal Vdata input by the data signal end Data to the third
node P3, thus the voltage for the left end of the storage
capacitor C1 is regulated to Vdata. Because the voltage dif-
ference across two ends of the storage capacitor C1 is kept at
VL-Vth as the last phase, the voltage for the right end of the
storage capacitor C1, that is, a voltage for the first node P1, is
Vdata-VL+Vth. The t3 phase is a data writing phase.

[0068] In the t4 phase, Scan=1, E1=0, E2=1, EM=0,
Data=VL, Ref1=Vdd and Ref2=1. Because E1=0 and EM=0,
the second switch transistor T2 and the fifth switch transistor
T5 are conducted. Further, because Scan=1 and E2=1, the
first switch transistor T1, the third switch transistor T3 and the
fourth switch transistor T4 are cut off. The conducted second
switch transistor T2 realizes a conduction between the first
reference signal end Ref1 and the source electrode of the drive
transistor D1. The conducted fifth switch transistor T5 real-
izes a conduction between the drain electrode of the drive
transistor D1 and the input end of the light emitting device 04,
such that the drive transistor D1 drives the light emitting
device 04 to emit light by using a voltage signal input by the
first reference signal end Refl as a driving voltage. As is
known from the last phase, the voltage for the gate electrode
of the drive transistor D1 is Vdata-VL+Vth, thus a driving
current for driving the light emitting device 04 to emit light is
I=K(Vgs-Vth)*=K(Vdata—VL+Vth-Vth)*=K (Vdata-VL)?,
wherein Vgs is a voltage difference between the gate elec-
trode and the source electrode of the drive transistor D1, K is
a constant related to a process parameter and a geometric size
of the drive transistor D1. As is known, the driving current for
driving the light emitting device 04 to emit light is indepen-
dent of the threshold voltage of the drive transistor D1, so that
the influence of the change in the threshold voltage of the
drive transistor D1 on the luminous brightness of the light
emitting device 04 is eliminated, and the uniformity of the
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luminous brightness of the light emitting device 04 is
improved. The t4 phase is a light emitting phase.

[0069] In asubsequent time period, the drive transistor D1
will be continuously in an on state to drive the light emitting
device 04 to continuously emit light, until the next low-level
signal of the scan signal end Scan arrives.

[0070] Based on the same inventive concept, an embodi-
ment of the present invention provides an organic electrolu-
minescent display panel, comprising the above pixel circuit
provided by the embodiment of the present invention.
Because a principle for solving a problem by the organic
electroluminescent display panelis similarto that by the pixel
circuit, implementations for the organic electroluminescent
display panel may refer to that for the pixel circuit, and
repeated parts will not be described in detail.

[0071] Based on the same inventive concept, an embodi-
ment of the present invention provides a display apparatus,
comprising the above organic electroluminescent display
panel provided by the embodiment of the present invention.
The display apparatus may be any products or components
such as a cellphone, a tablet computer, a television, a display,
anotebook computer, adigital photo frame and a navigator, or
any device with a display function. Because a principle for
solving a problem by the display apparatus is similar to that
by the organic electroluminescent display panel, implemen-
tations for the display apparatus may refer to that for the
organic electroluminescent display panel, and repeated parts
will not be re-described in detail.

[0072] Based on the same inventive concept, an embodi-
ment of the present invention provides a driving method of a
pixel circuit. Because a principle of the driving method is
similar to that of the pixel circuit, implementations for the
driving method may refer to that for the pixel circuit, and
repeated parts will not be re-described in detail.

[0073] The embodiments of the present invention provide
for a pixel circuit, an organic electroluminescent display
panel, a display apparatus and a driving method thereof. The
pixel circuit comprises an initialization module, a charging
control module, a drive module, and a light emitting module
with a light emitting device. In the initialization phase, the
initialization module initializes the first node, and the charg-
ing control module initializes the third node; in the compen-
sation phase, the light emitting module realizes a conduction
between the output end of the drive module and the second
reference signal end, the initialization module compensates
the threshold voltage of the drive module for the first node;
and in the data writing phase, the charging control module
performs data writing on the first node through the initializa-
tion module. In the light emitting phase, the initialization
module realizes a conduction between the first reference sig-
nal end and the input end of the drive module, such that the
drive module drives the light emitting device in the light
emitting module to emit light, thereby realizing a normal light
emitting function of the light emitting device. In this way,
compared with a pixel circuit in the prior art, the pixel circuit
provided by the embodiment of the present invention can
perform initialization on the control end of the drive module
in the initialization phase, perform compensation on the
threshold voltage of the drive module in the compensation
phase, and perform data writing on the drive module in the
data writing phase, thereby preventing the change in the
threshold voltage of the drive module from affecting the
luminous brightness of the light emitting device, improving
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the uniformity of the luminous brightness of the light emitting
device, and further ensuring the quality of the display frame.
[0074] It will be apparent to those skilled in the art that
various modifications and variations may be made to the
present invention without departing from the scope or spirit of
the present invention. In this way, it is intended that the
present invention covers these modifications and variations
provided they come within the scope of the appended claims
and their equivalents of the present invention.

What is claimed is:

1-16. (canceled)

17. A pixel circuit, comprising;

an initialization module;

a charging control module;

a drive module; and

a light emitting module with a light emitting device;

acontrol end of said drive module is connected with a first
node, an input end thereof is connected with a second
node, and an output end thereof is connected with an
input end of said light emitting module;

wherein a control end of said charging control module is
connected with a scan signal end, an input end thereof'is
connected with a data signal end, and an output end
thereof is connected with a third node;

wherein said initialization module is connected with said
first node, said second node, said third node, a first
reference signal end, a first signal control end and said
scan signal end,

wherein a first control end of said light emitting module is
connected with a second signal control end, a second
control end thereof is connected with a light emission
signal control end, and an output end thereof is con-
nected with a second reference signal end,

wherein, in an initialization phase, said initialization mod-
ule is configured to initialize said first node under a
control of said scan signal end, and said charging control
module is configured to initialize said third node under
the control of said scan signal end,

wherein, in a compensation phase, said light emitting mod-
ule is configured to realize a conduction between an
output end of said drive module and said second refer-
ence signal end under a control of said second signal
control end;

and wherein said initialization module is configured to
compensate a threshold voltage of said drive module for
said first node under a control of said first signal control
end and said scan signal end; and

wherein, in a data writing phase, said charging control
module is configured to perform data writing on said
first node through said initialization module under the
control of said scan signal end.

18. The pixel circuit according to claim 17, wherein

in a light emitting phase, said initialization module is con-
figured to realize a conduction between said first refer-
ence signal end and an input end of said drive module
under a control of said first signal control end, such that
said drive module drives said light emitting device in
said light emitting module to emit light.

19. The pixel circuit according to claim 17, wherein said

drive module comprises a drive transistor; and

wherein a gate electrode of said drive transistor is con-

nected with said first node, a source electrode thereof is
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connected with said second node, and a drain electrode
thereof is connected with an input end of said light
emitting module.
20. The pixel circuit according to claim 19, wherein said
initialization module comprises a first switch transistor, a
second switch transistor and a storage capacitor; wherein
a gate electrode of said first switch transistor is connected
with said scan signal end, a source electrode thereof is
connected with said first reference signal end, and a
drain electrode thereof is connected with said first node;

wherein a gate electrode of the second switch transistor is
connected with said first signal control end, a source
electrode thereof is connected with said first reference
signal end, and a drain electrode thereof is connected
with said second node; and

wherein said storage capacitor is connected between said

first node and said third node.

21. The pixel circuit according to claim 20, wherein said
charging control module comprises a third switch transistor;

wherein a gate electrode of said third switch transistor is

connected with said scan signal end, a source electrode
thereof is connected with said data signal end, and a
drain electrode thereofs connected with said third node.

22. The pixel circuit according to claim 21, wherein said
first switch transistor and said third switch transistor are both
P-type transistors, or are both N-type transistors.

23. The pixel circuit according to claim 17, wherein said
light emitting module comprises a light emitting device, a
fourth switch transistor and a fifth switch transistor, wherein

a gate electrode of said fourth switch transistor is con-

nected with said second signal control end, a source
electrode thereof'is connected with an output end of said
drive module and a source electrode of said fifth switch
transistor, and a drain electrode thereof is connected
with an output end of said light emitting device and said
second reference signal end; and

wherein a gate electrode of said fifth switch transistor is

connected with said light emission signal control end,
and a drain electrode thereof is connected with an input
end of said light emitting device.

24. An organic electroluminescent display panel, compris-
ing the pixel circuit according to claim 17.

25. A display apparatus, comprising the organic electrolu-
minescent display panel according to claim 24.

26. A driving method of a pixel circuit, wherein

said pixel circuit comprises an initialization module, a

charging control module, a drive module, and a light
emitting module with a light emitting device, wherein a
control end of said drive module is connected with a first
node, an input end thereof is connected with a second
node, and an output end thereof is connected with an
input end of said light emitting module; a control end of
said charging control module is connected with a scan
signal end, an input end thereof is connected with a data
signal end, and an output end thereof is connected with
athird node; said initialization module is connected with
said first node, said second node, said third node, a first
reference signal end, a first signal control end and said
scan signal end; a first control end of said light emitting
module is connected with a second signal control end, a
second control end thereof is connected with a light
emission signal control end, and an output end thereof is
connected with a second reference signal end;

said method comprising the following steps:
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in an initialization phase, initializing said first node by said
initialization module under a control of said scan signal
end, and initializing said third node by said charging
control module under the control of said scan signal end;

in a compensation phase, realizing a conduction between
an output end of said drive module and said second
reference signal end by said light emitting module under
acontrol of said second signal control end, and compen-
sating a threshold voltage of said drive module for said
first node by said initialization module under a control of
said first signal control end and said scan signal end; and

in a data writing phase, performing data writing on said
first node by said charging control module through said
initialization module under the control of said scan sig-
nal end.

27. The method according to claim 26, further comprising:

in a light emitting phase, realizing a conduction between

said first reference signal end and an input end of said
drive module by said initialization module under a con-
trol of said first signal control end, such that said drive
module drives said light emitting device in said light
emitting module to emit light.

28. The method according to claim 26, wherein said drive
module comprises a drive transistor; and

wherein a gate electrode of said drive transistor is con-

nected with said first node, a source electrode thereof is
connected with said second node, and a drain electrode
thereof is connected with an input end of said light
emitting module.

29. The method according to claim 28, wherein said ini-
tialization module comprises a first switch transistor, a sec-
ond switch transistor and a storage capacitor; wherein

a gate electrode of said first switch transistor is connected

with said scan signal end, a source electrode thereof is
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connected with said first reference signal end, and a
drain electrode thereof is connected with said first node;

wherein a gate electrode of the second switch transistor is
connected with said first signal control end, a source
electrode thereof is connected with said first reference
signal end, and a drain electrode thereof is connected
with said second node; and

wherein said storage capacitor is connected between said

first node and said third node.

30. The method according to claim 29, wherein said charg-
ing control module comprises a third switch transistor;

wherein a gate electrode of said third switch transistor is

connected with said scan signal end, a source electrode
thereof is connected with said data signal end, and a
drain electrode thereofs connected with said third node.

31. The method according to claim 30, wherein said first
switch transistor and said third switch transistor are both
P-type transistors, or are both N-type transistors.

32. The method according to claim 26, wherein said light
emitting module comprises a light emitting device, a fourth
switch transistor and a fifth switch transistor, wherein

a gate electrode of said fourth switch transistor is con-

nected with said second signal control end, a source
electrode thereof'is connected with an output end of said
drive module and a source electrode of said fifth switch
transistor, and a drain electrode thereof is connected
with an output end of said light emitting device and said
second reference signal end; and

wherein a gate electrode of said fifth switch transistor is

connected with said light emission signal control end,
and a drain electrode thereof is connected with an input
end of said light emitting device.
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