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(57) ABSTRACT

A pixel circuit, a driving method thereof and an organic
electroluminescent display panel are disclosed. The pixel
circuit comprises a driving transistor, a data write module, a
compensation control module, a storage module and a light
emitting control module. By means of cooperation of the
above four modules, the working current of the driving
transistor that drives the light emitting device to emit light
can be unrelated to the threshold voltage of the driving
transistor, which can avoid drift of the threshold voltage
from influencing the light emitting device, thereby enabling
the working current that drives the light emitting device to
emit light to remain stable, so as to improve brightness
uniformity of the displayed image.
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/
In the compensation phase: the data writc module provides the data signal to the ya
source of the driving transistor under the control of the scanning signal, the —
compensation control module provides the preset bias current to the drain of the
driving transistor under the control of the scanning signal, the storage module
receives the first reference signal and a gate voltage of the driving transistor so as
to be charged
§502
In the light cmitting phase: the light emitting control module communicates the ]
first reference signal with the driving transistor and communicates the driving S

transistor with the light emitting device under the control of the light emitting
control signal, so as to control the driving transistor to drive the light emitting
device to emit light

Fig. 5
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PIXEL CIRCUIT, DRIVING METHOD
THEREOF AND ORGANIC
ELECTROLUMINESCENT DISPLAY PANEL

RELATED APPLICATION

The present application claims the benefit of Chinese
Patent Application No. 201610162659.6, filed on Mar. 21,
2016, the entire disclosure of which is incorporated herein
by reference.

FIELD OF THE INVENTION

This disclosure relates to the field of display technology,
particularly to a pixel circuit, a driving method thereof and
an organic electroluminescent display panel.

BACKGROUND

The organic light emitting diode (OLED) display is one of
the hotspots in the research field of flat panel display
nowadays. Compared with the liquid crystal display (LCD),
the OLED display has the advantages of fast response, high
brightness, high contrast, low power consumption and easy
to achieve flexible display etc., and is regarded as the
mainstream display of the next generation. The pixel circuit
is the core technical content of the OLED display, which has
important research significance. Different from the LCD that
uses a stable voltage to control the brightness, the OLED
display is of current driven type, which requires a stable
current to control the brightness. However, due to factors
such as manufacture process and aging of the light emitting
device, there may be nonuniformity in the threshold voltages
V,,, of the driving transistors in the pixel circuit, which may
result in variation to the current flowing through each OLED
such that the displaying brightness is nonuniform, thereby
influencing the display effect of the whole image.

SUMMARY

Embodiments of the invention provide a pixel circuit, a
driving method thereof and an organic electroluminescent
display panel, for mitigating or avoiding drift of the thresh-
old voltage of the driving transistor from influencing the
light emitting device, so as to enable the working current
that drives the light emitting device to emit light to remain
stable and improve brightness uniformity of the displayed
image.

An embodiment of the invention provides a pixel circuit,
which comprises a driving transistor, a data write module, a
first terminal of the data write module being connected with
a scanning signal, a second terminal of the data write module
being connected with a data signal, a third terminal of the
data write module being connected with a source of the
driving transistor, the data write module being used for
providing the data signal to the source of the driving
transistor under the control of the scanning signal, a com-
pensation control module, a first terminal of the compensa-
tion control module being connected with the scanning
signal, a second terminal of the compensation control mod-
ule being used for receiving a preset bias current, a third
terminal of the compensation control module being con-
nected with a gate of the driving transistor, a fourth terminal
of the compensation control module being connected with a
drain of the driving transistor, the compensation control
module being used to provide the preset bias current to the
drain of the driving transistor under the control of the
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scanning signal, and control the driving transistor to be in a
saturation state so as to enable a current flowing through the
driving transistor to be the preset bias current, a storage
module, a first terminal of the storage module being con-
nected with a first reference signal, a second terminal of the
storage module being connected with the gate of the driving
transistor, the storage module being used for receiving the
first reference signal and a gate voltage of the driving
transistor so as to be charged, and a light emitting control
module, a first terminal of the light emitting control module
being connected with a light emitting control signal, a
second terminal of the light emitting control module being
connected with the first reference signal, a third terminal of
the light emitting control module being connected with the
source of the driving transistor, a fourth terminal of the light
emitting control module being connected with the drain of
the driving transistor, a fifth terminal of the light emitting
control module being connected with a first terminal of a
light emitting device, a second terminal of the light emitting
device being connected with a second reference signal, the
light emitting control module being used for communicating
the first reference signal with the driving transistor, and
communicating the driving transistor with the light emitting
device under the control of the light emitting control signal,
so as to control the driving transistor to drive the light
emitting device to emit light. A voltage of the first reference
signal is greater than a voltage of the second reference
signal.

In some embodiments, the data write module comprises a
first switch transistor. A gate of the first switch transistor is
connected with the scanning signal, a source of the first
switch transistor is connected with the data signal, and a
drain of the first switch transistor is connected with the
source of the driving transistor.

In some embodiments, the compensation control module
comprises a second switch transistor and a third switch
transistor. A gate of the second switch transistor is connected
with the scanning signal, a source of the second switch
transistor is used for receiving the preset bias current, a drain
of the second switch transistor is connected with the drain of
the driving transistor and a source of the third switch
transistor respectively. A gate of the third switch transistor is
connected with the scanning signal, a drain of the third
switch transistor is connected with the gate of the driving
transistor.

In some embodiments, the storage module comprises a
capacitor, a first terminal of the capacitor is connected with
the first reference signal, a second terminal of the capacitor
is connected with the gate of the driving transistor.

In some embodiments, the driving transistor comprises a
P-type transistor.

In some embodiment, the light emitting control module
comprises a fourth switch transistor and a fifth switch
transistor. A gate of the fourth switch transistor is connected
with the light emitting control signal, a source of the fourth
switch transistor is connected with the first reference signal,
a drain of the fourth switch transistor is connected with the
source of the driving transistor. A gate of the fifth switch
transistor is connected with the light emitting control signal,
a source of the fifth switch transistor is connected with the
drain of the driving transistor, a drain of the fifth switch
transistor is connected with the first terminal of the light
emitting device.

In some embodiments, all the switch transistors are P-type
switch transistors.

In some embodiments, the driving transistor comprises an
N-type transistor.
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In some embodiments, the light emitting control module
comprises a fourth switch transistor and a fifth switch
transistor. A gate of the fourth switch transistor is connected
with the light emitting control signal, a source of the fourth
switch transistor is connected with the first reference signal,
a drain of the fourth switch transistor is connected with the
drain of the driving transistor. A gate of the fifth switch
transistor is connected with the light emitting control signal,
a source of the fifth switch transistor is connected with the
source of the driving transistor, a drain of the fifth switch
transistor is connected with the first terminal of the light
emitting device.

In some embodiments, all the switch transistors are
N-type switch transistors.

Another embodiment of the invention further provides an
organic electroluminescent display panel, comprising a pixel
circuit provided by any of the above embodiments of the
invention.

A further embodiment of the invention provides a method
for driving a pixel circuit. The pixel circuit may be a pixel
circuit provided by any of the above embodiments of the
invention. The method comprises a compensation phase and
a light emitting phase. In the compensation phase, the data
write module provides the data signal to the source of the
driving transistor under the control of the scanning signal,
the compensation control module provides the preset bias
current to the drain of the driving transistor under the control
of the scanning signal and controls the driving transistor to
be in a saturation state, so as to enable a current flowing
through the driving transistor to be the preset bias current.
The storage module receives the first reference signal and a
gate voltage of the driving transistor so as to be charged. In
the light emitting phase, the light emitting control module
communicates the first reference signal with the driving
transistor and communicates the driving transistor with the
light emitting device under the control of the light emitting
control signal, so as to control the driving transistor to drive
the light emitting device to emit light.

Embodiments of the invention provide a pixel circuit, a
driving method thereof and an organic electroluminescent
display panel. The pixel circuit comprises a driving transis-
tor, a data write module, a compensation control module, a
storage module and a light emitting control module. The
data write module is used for providing the data signal to the
source of the driving transistor under the control of the
scanning signal. The compensation control module is used to
provide the preset bias current to the drain of the driving
transistor under the control of the scanning signal and
control the driving transistor to be in a saturation state, so as
to enable a current flowing through the driving transistor to
be the preset bias current. The storage module is used for
receiving the first reference signal and a gate voltage of the
driving transistor so as to be charged. The light emitting
control module is used for communicating the first reference
signal with the driving transistor and communicating the
driving transistor with the light emitting device under the
control of the light emitting control signal, so as to control
the driving transistor to drive the light emitting device to
emit light. A voltage of the first reference signal is greater
than a voltage of the second reference signal. For the pixel
circuits provided by the embodiments of the invention, by
means of cooperation of the above four modules, the work-
ing current of the driving transistor that drives the light
emitting device to emit light can be unrelated to the thresh-
old voltage of the driving transistor, which can avoid drift of
the threshold voltage from influencing the light emitting
device, thereby enabling the working current that drives the
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light emitting device to emit light to remain stable, so as to
improve brightness uniformity of the displayed image.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is a structural schematic view of a pixel circuit
provided by an embodiment of the present invention;

FIG. 15 is a structure schematic view of a pixel circuit
provided by another embodiment of the present invention;

FIG. 2a is a schematic view of a possible specific struc-
ture of the pixel circuit as shown in FIG. 1a;

FIG. 2b is a schematic view of another possible specific
structure of the pixel circuit as shown in FIG. 1a;

FIG. 3a is a schematic view of a possible specific struc-
ture of the pixel circuit as shown in FIG. 1b;

FIG. 34 is a schematic view of another possible specific
structure of the pixel circuit as shown in FIG. 15;

FIG. 4a is a timing diagram for a pixel circuit provided by
the embodiment of FIG. 2qa;

FIG. 44 is a timing diagram for a pixel structure provided
by the embodiment of FIG. 3a;

FIG. 5 is a flow chart of a method for driving a pixel
circuit provided by an embodiment of the present invention.

DETAILED DESCRIPTION

Next, the specific implementations of the pixel circuit, the
driving method thereof and the organic electroluminescent
display panel provided by embodiments of the present
invention will be explained in detail with reference to the
drawings.

As shown in FIG. 1a and FIG. 15, a pixel circuit provided
by embodiments of the present invention comprises a driv-
ing transistor M0, a data write module 1, a compensation
control module 2, a storage module 3 and a light emitting
control module 4. A first terminal la of the data write
module 1 is connected with a scanning signal Gate, a second
terminal 15 is connected with a data signal Data, and a third
terminal 1c is connected with a source S of the driving
transistor M0. The data write module 1 is used for providing
the data signal Data to the source S of the driving transistor
MO under the control of the scanning signal Gate. A first
terminal 2a of the compensation control module 2 is con-
nected with the scanning signal Gate, a second terminal 25
is used for receiving a preset bias current I_Bias, a third
terminal 2¢ is connected with a gate G of the driving
transistor M0, and a fourth terminal 24 is connected with a
drain D of the driving transistor M0. The compensation
control module 2 is used to provide the preset bias current
1_Bias to the drain D of the driving transistor M0 under the
control of the scanning signal Gate and control the driving
transistor M0 to be in a saturation state, so as to enable the
current flowing through the driving transistor M0 to be the
preset bias current IBias. A first terminal 3a of the storage
module 3 is used for receiving a first reference signal VDD,
and a second terminal 35 is connected with the gate G of the
driving transistor M0. The storage module 3 is used for
receiving the first reference signal VDD and the gate voltage
of the driving transistor M0 so as to be charged. A first
terminal 4a of the light emitting control module 4 is used for
receiving a light emitting control signal EM, a second
terminal 45 is connected with the first reference signal VDD,
a third terminal 4c¢ is connected with the source S of the
driving transistor M0, a fourth terminal 44 is connected with
the drain D of the driving transistor M0, and a fifth terminal
4e is connected with a first terminal L1 of a light emitting
device L. A second terminal 1.2 of the light emitting device
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L is connected with a second reference signal VSS. The light
emitting control module 4 is used for communicating the
first reference signal VDD with the driving transistor M0
and communicating the driving transistor M0 with the light
emitting device L under the control of the light emitting
control signal EM, so as to control the driving transistor M0
to drive the light emitting device L to emit light. A voltage
of the first reference signal VDD is greater than a voltage of
the second reference signal VSS.

The above pixel circuit provided by embodiments of the
invention comprises a driving transistor, a data write mod-
ule, a compensation control module, a storage module and a
light emitting control module. The data write module may
provide the data signal to the source of the driving transistor
under the control of the scanning signal. The compensation
control module may provide the preset bias current to the
drain of the driving transistor under the control of the
scanning signal and control the driving transistor to be in a
saturation state, so as to enable the current flowing through
the driving transistor to be the preset bias current. The
storage module may be charged under the control of the first
reference signal and the gate voltage of the driving transis-
tor. The light emitting control module may communicate the
first reference signal with the driving transistor and com-
municate the driving transistor and the light emitting device
under the control of the light emitting control signal, so as
to control the driving transistor to drive the light emitting
device to emit light. The voltage of the first reference signal
is greater than the voltage of the second reference signal. For
the pixel circuit provided by the embodiments of the inven-
tion, by means of the cooperation of the above four modules,
the working current of the driving transistor that drives the
light emitting device to emit light may be unrelated to the
threshold voltage of the driving transistor, which may avoid
drift of the threshold voltage from influencing the light
emitting device, thereby enabling the working current that
drives the light emitting device to emit light to remain stable,
so as to improve uniformity in brightness of the displayed
image.

For the above pixel circuit provided by the embodiment of
the invention, the light emitting device may be an organic
electroluminescent diode, which may emit light under the
effect of the current of the driving transistor in the saturation
state.

In the pixel circuits provided by some embodiments of the
invention, as shown in FIG. 1a, the driving transistor M0
that drives the light emitting device L to emit light may be
a P-type transistor, in this case, the working current of the
driving transistor M0 that drives the light emitting device L
to emit light flows from the source S of the driving transistor
MO0 to the drain D of the driving transistor M0. Alternatively,
as shown in FIG. 15, the driving transistor M0 that drives the
light emitting device [ to emit light may also be an N-type
transistor, in this case, the working current of the driving
transistor M0 that drives the light emitting device L to emit
light flows from the drain D of the driving transistor M0 to
the source S of the driving transistor M0. For different types
of the driving transistors, the flowing directions of the
working current that drives the light emitting devices to emit
light are different. Hence, the specific connections of the
source and the drain of the driving transistor with other
modules in the pixel circuit may be also different. The type
of the driving transistor and the specific connection of the
driving transistor with other modules in the pixel circuit can
be determined based on actual conditions, so as to control
the driving transistor to drive the light emitting device to
emit light, which will not be defined herein.
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Next, the pixel circuit provided by the embodiment of the
invention will be explained in detail with reference to
specific examples. It should be noted that these examples are
for explaining the invention better but not for limiting the
invention.

In the pixel circuit provided by some embodiment of the
invention, as shown in FIG. 2a and FIG. 25, the driving
transistor M0 that drives the light emitting device L to emit
light may be a P-type transistor. Alternatively, as shown in
FIG. 3¢ and F1G. 3b, the driving transistor M0 that drives the
light emitting device L to emit light may be an N-type
transistor, which will not be defined herein.

In the pixel circuits provided by some embodiments of the
invention, as shown in FIG. 2a to FIG. 35, the data write
module 1 may comprise a first switch transistor M1. A gate
of the first switch transistor M1 is connected with the
scanning signal Gate, a source thereof may be connected
with the data signal Data, and a drain thereof may be
connected with the source S of the driving transistor M0.

In the pixel circuits provided by some embodiment of the
invention, when the effective pulse signal of the scanning
signal Gate is of low level, as shown in F1G. 24 and FIG. 35,
the first switch transistor M1 may be a P-type switch
transistor. Alternatively, when the effective pulse signal of
the scanning signal Gate is of high level, as shown in FIG.
2b and FIG. 3a, the first switch transistor M1 may also be an
N-type switch transistor, which will not be defined herein.

For the pixel circuit provided by the embodiment of the
invention, when the first switch transistor M1 is in a turn-on
state under the control of the scanning signal Gate, the data
signal Data is provided to the source of the driving transistor
Mo.

The above are just illustrations of the specific structure of
the data write module 1 in the pixel circuit provided by the
embodiment of the invention. In specific implementation,
the specific structure of the data write module is not limited
to the structure provided by the above example, it can also
be other structures known by the skilled person in the art,
which will not be defined herein.

In the pixel circuits provided by some embodiments of the
invention, as shown in FIG. 2a to FIG. 34, the compensation
control module 2 may comprise a second switch transistor
M2 and a third switch transistor M3. A gate of the second
switch transistor M2 is connected with the scanning signal
Gate, a source thereof may receive a preset bias current
1_Bias, and a drain thereof can be connected with the drain
D of the driving transistor M0 and the source of the third
switch transistor M3 respectively. A gate of the third switch
transistor M3 is connected with the scanning signal Gate, a
drain thereof may be connected with the gate G of the
driving transistor M0.

For the pixel circuits provided by some embodiments of
the invention, when the effective pulse signal of the scanning
signal Gate is of low level, as shown in F1G. 24 and FIG. 35,
the second switch transistor M2 and the third switch tran-
sistor M3 may be P-type switch transistors. Alternatively,
when the effective pulse signal of the scanning signal Gate
is of high level, as shown in FIG. 2b and FIG. 3aq, the second
switch transistor M2 and the third switch transistor M3 can
also be N-type switch transistors, which will not be defined
herein.

For the pixel circuits provided by the above embodiments
of the invention, when the second switch transistor M2 is in
a turn-on state under the control of the scanning signal, the
preset bias current 1_Bias is provided to the source of the
third switch transistor M3. When the third switch transistor
M3 is turned on under the control of the scanning signal, the
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signal of the source of the third switch transistor M3 is
provided to the gate of the driving transistor M0, and the
source of the third switch transistor M3 is connected with the
drain of the driving transistor M0, the driving transistor M0
is controlled to be in a saturation state, so as to enable the
current flowing through the driving transistor M0 to be the
preset bias current 1_Bias. According to current character-
istics in the saturation state, it can be known that the current
flowing through the driving transistor meets the equation
below: I_Bias=K(V 3¢V, =KV 6=V pora=Vi)? and Vi, is
the gate voltage of the driving transistor, V,,_,, is the source
voltage of the driving transistor, V,;, is the threshold voltage
of the driving transistor. Moreover,

and C is the channel capacitance of the driving transistor, u
is the channel mobility of the driving transistor, W is the
channel width of the driving transistor, and L is the channel
length of the driving transistor. For driving transistors of the
same structure, the values of C, u, W and L are relatively
stable, hence, K is relatively stable, and can be regarded as
a constant. From the above equations, it can be derived that
the gate voltage of the driving transistor

[_Bias
X + Voaa + Vins

thereby storing all of the voltage V,,,,, of the data signal, the
threshold voltage V,, of the driving transistor and the preset
bias current I_Bias in the gate voltage of the driving tran-
sistor.

The above are just illustrations of the specific structure of
the compensation control module in the pixel circuit pro-
vided by the embodiment of the invention. In specific
implementation, the specific structure of the compensation
control module is not limited to the structure provided by the
above examples, it can also be other structures known by the
skilled person in the art, which will not be defined herein.

In the pixel circuits provided by the embodiments of the
present invention, as shown in FIG. 2a to FIG. 3b, the
storage module 3 can comprises a capacitor C. A first
terminal 3a of the capacitor C is connected with the first
reference signal VDD, and a second terminal 34 is con-
nected with the gate G of the driving transistor M0.

In the pixel circuit provided by the embodiment of the
invention, the capacitor is charged under the control of the
first reference signal VDD and the gate of the driving
transistor, so as to keep the voltage of the gate of the driving
transistor in a stable state.

The above are only illustrations of the specific structure of
the storage module in the pixel circuit provided by the
embodiment of the invention. In specific implementation,
the specific structure of the storage module is not limited to
the structure provided by the above example, it can also be
other structures known by the skilled person in the art, which
will not be defined herein.

For different types of the driving transistors, the specific
connections of the source and the drain of the driving
transistor with the light emitting control module may also be
different. In the pixel circuits provided by some embodi-
ments of the invention, as shown in FIG. 2a and FIG. 25, the
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driving transistor M0 may be a P-type transistor. The light
emitting control module 4 may comprises a fourth switch
transistor M4 and a fifth switch transistor M5. A gate of the
fourth switch transistor M4 is connected with a light emit-
ting control signal EM, a source is connected with the first
reference signal VDD, and a drain is connected with the
source S of the driving transistor M0. A gate of the fifth
switch transistor M5 is connected with the light emitting
control signal EM, a source is connected with the drain D of
the driving transistor M0, and a drain is connected with a
first terminal L1 of a light emitting device L.

In the pixel circuits provided by the embodiments of the
invention, when the fourth switch transistor is in a turn-on
state under the control of the light emitting control signal
EM, it communicates the first reference signal VDD with the
source of the driving transistor M0, so as to provide the first
reference signal VDD to the source of the driving transistor
MO. When the fifth switch transistor M5 is in a turn-on state
under the control of the light emitting control signal EM, it
communicates the drain of the driving transistor with the
first terminal of the light emitting device, so as to output to
the light emitting device the working current that drives the
light emitting device to emit light. The working current
flows from the source of the driving transistor to its drain. At
this time, the driving transistor may be controlled in a
saturation state. According to current characteristics of the
saturation state, it can be known that the working current I,
that drives the light emitting device to emit light meets the
equation of I,=K(V 4s-V,;,)%, and

Ves =V = Vs

=Vo -V

I Bias
= ra Vpara + Vi = Vaa.

Vs is the gate voltage of the driving transistor, V,, is the
voltage of the first reference signal VDD and is the source
voltage of the driving transistor. From the above two equa-
tions, it can be derived the working current

Therefore, the working current I, that drives the light emit-
ting device to emit light is only related to the voltage V,,,
of the data signal Data, the voltage V ;, of the first reference
signal VDD and the preset bias current I_Bias, while being
unrelated to the threshold voltage V,,, of the driving transis-
tor, which overcomes the problem of influence on the
working current that drives the light emitting device by the
drift of the threshold voltage V,, caused by the manufacture
process of the driving transistor and long time operation,
thereby enabling the working current of the light emitting
device to remain stable, and in turn ensuring normal opera-
tion of the light emitting device.

In the pixel circuits provided by other embodiments of the
invention, as shown in FIG. 34 and FIG. 35, the driving
transistor M0 may be an N-type transistor. The light emitting
control module 4 may comprise a fourth switch transistor
M4 and a fifth switch transistor M5. The gate of the fourth
switch transistor M4 is connected with the light emitting
control signal EM, the source can be connected with the first
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reference signal VDD, and the drain can be connected with
the drain D of the driving transistor M0. The gate of the fifth
switch transistor M5 is connected with the light emitting
control signal EM, the source may be connected with the
source S of the driving transistor M0, and the drain may be
connected with the first terminal L1 of the light emitting
device L.

For the pixel circuits provided by the embodiments of the
invention, when the fourth switch transistor is in a turn-on
state under the control of the light emitting control signal
EM, it communicates the first reference signal with the drain
of the driving transistor, so as to provide the first reference
signal to the drain of the driving transistor. When the fifth
switch transistor is in a turn-on state under the control of the
light emitting control signal EM, it communicates the source
of the driving transistor with the first terminal of the light
emitting device, so as to output to the light emitting device
a working current that drives the light emitting device to
emit light. The working current flows from the drain of the
driving transistor to its source. In this case, the driving
transistor can be controlled in a saturation state. According
to current characteristics of the saturation state, it can be
known that the working current 1, that drives the light
emitting device to emit light meets the following equation:

L=K(V4-V,, ), and

Ves = Ve - Vs
= VG - (Vm + VL)

[ Bias

N

V,, s the voltage of the second reference signal VSS, V; is
the voltage across the light emitting device, and the sum of
V,, and V, is the source voltage of the driving transistor.
From the above two equations, it can be derived the working
current

+ Vpag + Vin = Vs = V.

[_Bias
I =K X

+ Vpag = Vs — VL] .

Therefore, the working current I, that drives the light emit-
ting device to emit light is only related to the voltage V,,,,
of the data signal Data, the voltage V_ of the second
reference signal VSS, the voltage V; of the light emitting
device and the preset bias current I_Bias, while being
unrelated to the threshold voltage V,, of the driving transis-
tor, which overcomes the problem of influence on the
working current that drives the light emitting device by drift
of the threshold voltage V,, caused by the manufacture
process of the driving transistor and long time operation,
thereby enabling the working current of the light emitting
device to remain stable, and ensuring normal operation of
the light emitting device.

In the pixel circuits provided by the embodiments of the
invention, when the effective pulse signal of the light
emitting control signal EM is of low level, as shown in FIG.
2q and FIG. 354, the fourth switch transistor M4 and the fifth
switch transistor M5 may be P-type switch transistors.
Alternatively, when the effective pulse signal of the light
emitting control signal EM is of high level, as shown in FIG.
25 and FIG. 3a, the fourth switch transistor M4 and the fifth

10

15

20

25

30

35

40

45

50

55

60

65

10

switch transistor M5 may also be N-type switch transistors,
which will not be defined herein.

The above are only illustrations of the specific structure of
the light emitting control module in the pixel circuits pro-
vided by the embodiments of the invention. In specific
implementation, the specific structure of the light emitting
control module is not limited to the structure provided by the
above examples, it can also be other structures known by the
skilled person in the art, which will not be defined here.

In order to simplify the preparation process, in the pixel
circuits provided by some embodiments of the invention, as
shown in FIG. 2a, when the driving transistor is a P-type
transistor, all the switch transistors are P-type switch tran-
sistors; or, as shown in FIG. 3a, when the driving transistor
is an N-type transistor, all the switch transistors are N-type
switch transistors. The P-type switch transistors are cut off
under the effect of a high level and are turned on under the
effect of a low level. The N-type switch transistors are turned
on under the effect of a high level and are cut off under the
effect of a low level.

In the pixel circuits provided by the above embodiments
of the invention, the driving transistor and the switch tran-
sistors can be either thin film transistors (TFT), or metal
oxide semiconductor (MOS) field effect transistors, which
will not be limited herein. In specific implementation, the
source and the drain of these transistors may be inter-
changed, which are not differentiated specifically. For the
embodiments described herein, explanations are made by
taking the example that the driving transistor and the switch
transistors are all thin film transistors.

Next, by taking the pixel circuit as shown in FIG. 2a and
FIG. 3a as example, the working process of the pixel circuits
provided by the embodiments of the invention will be
described with reference to the timing diagram. In the
following description, “1” represents a high level, “0”
represents a low level, moreover, “1” and “0” are logical
levels, they are only for explaining the specific working
process of the pixel circuits of the embodiments of the
invention, rather than voltage levels applied on the gates of
the switch transistors in specific implementation.

As shown in FIG. 24, the driving transistor M0 is a P-type
transistor, and all the switch transistors are P-type switch
transistors. The corresponding timing diagram is as shown in
FIG. 4a, which may comprise a compensation phase T1 and
a light emitting phase T2.

As shown in FIG. 4a, in the compensation phase T1,
Gate=0, EM=1, Data=1.

Since Gate=0, the first switch transistor M1, the second
switch transistor M2 and the third switch transistor M3 are
all turned on. Since EM=1, the fourth switch transistor M4
and the fifth switch transistor M5 are both cut off. The first
switch transistor M1 that has been turned on provides the
voltage V, .. of the data signal Data to the source S of the
driving transistor M0. The second switch transistor M2 that
has been turned on provides the preset bias current I Bias to
the drain D of the driving transistor M0 and the source of the
third switch transistor M3. Since the third switch transistor
M3 is turned on, the signal of the drain D of the driving
transistor MO0 is written to the gate G of the driving transistor
MO, the driving transistor M0 may be controlled to be in a
saturation state, thereby enabling the current flowing
through the driving transistor M0 to be the preset bias
current 1_Bias. According to the current characteristics of
the driving transistor M0 in a saturation state, it can be
known that, the current flowing through the driving transis-
tor M0 meets the following equation:
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L_Bias=K(V5=V ) =KV 6=V5=V ) *K(V 6=V pyo=
V,, ) V; is the gate voltage of the driving transistor M0, V¢
is the source voltage of the driving transistor M0, V , is the
threshold voltage of the driving transistor M0, moreover,

K 1CW
=G

C is the channel capacitance of the driving transistor M0, u 10
is the channel mobility of the driving transistor M0, W is the
width of the driving transistor M0, L is the length of the
driving transistor M0. For driving transistors of the same
structure, the values of C, u, W and L are relatively stable,
hence, the value of K is relatively stable and can be regarded 15
as a constant. From the above equations, it can be derived
the gate voltage of the driving transistor M0

[_Bias 20

K

Ve = + Vpawa + Vi,

thereby storing all of the voltage V,,,, of the data signal
Data, the threshold voltage V, of the driving transistor M0
and the preset bias current I Bias in the gate voltage V5 of
the driving transistor M0. Since the capacitor C is charged
under control of the first reference signal VDD and the gate
G of the driving transistor M0, the gate voltage V; of the
driving transistor M0 can be kept in a stable state.

As shown in FIG. 4a, at the starting time period of the
light emitting phase T2, Gate=1, EM=0, Data=1.

Since EM=0, the fourth switch transistor M4 and the fifth
switch transistor M5 are both turned on. Since Gate=1, the
first switch transistor M1, the second switch transistor M2
and the third switch transistor M3 are all cut off. The fourth
switch transistor M4 that has been turned on provides the
voltage V ,; of the first reference signal VDD to the source
S of the driving transistor M0, the fifth switch transistor M5
that has been turned on communicates the drain D of the
driving transistor M0 with the first terminal L1 of the light
emitting device L. The driving transistor M0 is in a satura-
tion state at this time. Since the driving transistor M0 is a
P-type transistor and is in a saturation state, from the current
characteristics in a saturation state it can be known that the
working current I, that flows through the driving transistor
MO0 and drives the light emitting device [ to emit light meets
the equation of ,=K(V ;-V ).

25

30

40

50
Vas = Vo - Vs
=Vo—Vu
[_Bias
= X + Vpaw + Vin — Vaa- 55

V is the gate voltage of the driving transistor, V,, is the
voltage of the first reference signal VDD and is the source
voltage of the driving transistor M0. From the above two
equations, it can be obtained the working current

2
I Bias ;
K] X + Vyam - vdd .

I =
L 65
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Therefore, the working current I, of the driving transistor
MO that drives the light emitting device L to emit light is
only related to the voltage V., of the data signal Data, the
voltage V ; of the first reference signal VDD and the preset
bias current I_Bias, while being unrelated to the threshold
voltage V,, of the driving transistor M0, which overcomes
the problem of influence on the working current that drives
the light emitting device L by drift of the threshold voltage
V,, caused by the manufacture procedure of the driving
transistor M0 and long time operation, thereby enabling the
working current of the light emitting device L to remain
stable, and ensuring normal operation of the light emitting
device L.

Thereafter, Gate=1, EM=0, Data=0. Since Gate=l1, the
first switch transistor M1, the second switch transistor M2
and the third switch transistor M3 are all cut off. Hence, the
voltage V,,,, of the data signal Data has no influence on the
working current I, of the pixel circuit that drives the light
emitting device L to emit light, therefore, the working
current [; that drives the light emitting device L to emit light
remains unchanged.

As shown in FIG. 3, the driving transistor M0 is an N-type
transistor, and all the switch transistors are N-type switch
transistors. The corresponding timing diagram is as shown in
FIG. 45, comprising two phases of a compensation phase T1
and a light emitting phase T2.

In the compensation phase T1, Gate=1, EM=0, Data=1.

Since Gate=1, the first switch transistor M1, the second
switch transistor M2 and the third switch transistor M3 are
all turned on. Since EM=0, the fourth switch transistor M4
and the fifth switch transistor M5 are both cut off. The first
switch transistor M1 that has been turned on provides the
voltage V,,,, of the data signal Data to the source S of the
driving transistor M0. The second switch transistor M2 that
has been turned on provides the preset bias current I_Bias to
the source of the third switch transistor M3 and the drain of
the driving transistor M0. Since the third switch transistor
M3 is turned on, the signal of the drain of the driving
transistor M0 is provided to the gate G of the driving
transistor MO, such that the driving transistor M0 can be
controlled to be in a saturation state, enabling the current
flowing through the driving transistor M0 to be the preset
bias current I_Bias. The skilled person in the art can
understand that for the embodiment as shown in FIG. 3a, the
preset bias current provided to the second switch transistor
M2 may differ from the preset bias current in the embodi-
ment as shown in FIG. 2a. According to the current char-
acteristics of the driving transistor M0 in a saturation state,
it can be determined that the current flowing through the
driving transistor M0 meets the equation of I_Bias=K(V ;-
VKV 6-V-V,. KV 6=V 5=V ,1)% Vi i the gate
voltage of the driving transistor M0, V¢ is the source voltage
of the driving transistor M0, V,, is the threshold voltage of
the driving transistor M0, moreover,

C is the channel capacitance of the driving transistor M0, u
is the channel mobility of the driving transistor M0, W is the
width of the driving transistor M0, and L is the length of the
driving transistor M0. For driving transistors of the same
structure, the values of C, u, W and L are relatively stable,
hence, the value of K is relatively stable and can be regarded
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as a constant. From the above equation it can be obtained the
gate voltage of the driving transistor M0

[_Bias
K

Vo= + Vpawa + Vi,

thereby storing all of the voltage V,,, of the data signal
Data, the threshold voltage V, of the driving transistor M0
and the preset bias current I_Bias in the gate voltage V; of
the driving transistor M0. Since the capacitor C is charged
under control of the first reference signal VDD and the gate
G of the driving transistor M0, the gate voltage of the driving
transistor M0 can be kept in a stable state.

As shown in FIG. 4b, at the starting time period of the
light emitting phase T2, Gate=0, EM=1, Data=1.

Since EM=1, the fourth switch transistor M4 and the fifth
switch transistor M5 are both turned on. Since Gate=0, the
first switch transistor M1, the second switch transistor M2
and the third switch transistor M3 are all cut off. The fourth
switch transistor M4 that has been turned on provides the
voltage V ,, of the first reference signal VDD to the drain D
of the driving transistor M0, the fifth switch transistor M5
that has been turned on communicates the source S of the
driving transistor M0 with the first terminal L1 of the light
emitting device L, and the driving transistor M0 is controlled
to be in a saturation state at this time. Since the driving
transistor M0 is an N-type transistor and is in a saturation
state, according to the current characteristics of the satura-
tion state, it can be determined that the working current 1,
that flows through the driving transistor M0 and is used for
driving the light emitting device L to emit light meets the
equation of I, =K(V 34~V )%, and

Vos =Vo - Vs
=Ve - (Vm + VL)

[ Bias

=\/K

V,, s the voltage of the second reference signal VSS, V; is
the voltage across the light emitting device, and the sum of
V,, and V, is the source voltage of the driving transistor M0.
From the above two equations, it can be derived the working
current

+ vDara + Vrh - Vxx - VLa

2

" [LBias X
I = K| % + Vpaa = Ves = V| -

Therefore, the working current I, of the driving transistor
MO that drives the light emitting device L to emit light is
only related to the voltage V,,, of the data signal Data, the
voltage V; of the second reference signal VSS, the voltage
V, of the light emitting device L and the preset bias current
1_Bias, while being unrelated to the threshold voltage V,,, of
the driving transistor M0, which overcomes the problem of
influence on the working current that drives the light emit-
ting device L by drift of the threshold voltage V,;, caused by
the manufacture procedure of the driving transistor M0 and
long time operation, thereby enabling the working current of
the light emitting device L to remain stable, and ensuring
normal operation of the light emitting device L.
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Thereafter, Gate=0, EM=1, Data=0. Since Gate=0, the
first switch transistor M1, the second switch transistor M2
and the third switch transistor M3 are all cut off. Hence, the
voltage V,,,, of the data signal Data has no influence on the
working current I, of the pixel circuit that drives the light
emitting device L to emit light, therefore, the working
current I, that drives the light emitting device L to emit light
remains unchanged.

Based on the same inventive concept, a further embodi-
ment of the invention provides a method for driving a pixel
circuit provided by any of the above embodiments. As
shown in FIG. 5, the method may comprise a compensation
phase and a light emitting phase.

S501: in the compensation phase, the data write module
provides the data signal to the source of the driving transistor
under the control of the scanning signal, the compensation
control module provides the preset bias current to the drain
of the driving transistor under the control of the scanning
signal, and control the driving transistor to be in a saturation
state, so as to enable a current flowing through the driving
transistor to be the preset bias current, the storage module
receives the first reference signal and a gate voltage of the
driving transistor so as to be charged.

S502: in the light emitting phase, the light emitting
control module communicates the first reference signal with
the driving transistor and communicates the driving transis-
tor with the light emitting device under the control of the
light emitting control signal, so as to control the driving
transistor to drive the light emitting device to emit light.

For the above driving method provided by the embodi-
ment of the invention, in the compensation phase, by means
of the cooperation of the data write module, the compensa-
tion control module and the storage module, the driving
transistor is controlled to be in a saturation state to enable the
current flowing through the driving transistor to be the preset
bias current, therefore, the voltage of the data signal, the
threshold voltage of the driving transistor and the preset bias
current can all be stored in the gate voltage of the driving
transistor. In the light emitting phase, the light emitting
control module communicates the first reference signal with
the driving transistor and communicates the driving transis-
tor with the light emitting device, the driving transistor may
be kept in a saturation state. Thus the working current of the
driving transistor that drives the light emitting device to emit
light may be unrelated to the threshold voltage of the driving
transistor, which can avoid drift of the threshold voltage
from influencing the light emitting device, thereby enabling
the working current that drives the light emitting device to
emit light to remain stable, so as to improve brightness
uniformity of the displayed image.

Based on the same inventive concept, a further embodi-
ment of the invention provides an organic electrolumines-
cent display panel. The organic electroluminescent display
panel can comprise a pixel circuit provided by any of the
above embodiments of the invention. The organic electrolu-
minescent display panel may be any product or component
with the display function such as a mobile phone, a panel
computer, a television, a display, a laptop, a digital photo
frame, a navigator, etc. Other essential components of the
organic electroluminescent display panel should be under-
stood by the ordinary skilled person in the art, which will not
be repeated herein and should not be taken as limitations to
the invention, either. The implementation of the organic
electroluminescent display panel can make reference to the
above embodiments of the pixel circuit, which will not be
repeated herein.
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Embodiments of the invention provide the pixel circuit,
the driving method thereof and the organic electrolumines-
cent display panel. The pixel circuit comprises a driving
transistor, a data write module, a compensation control
module, a storage module and a light emitting control
module. The data write module is used for providing the data
signal to the source of the driving transistor under the control
of the scanning signal. The compensation control module is
used to provide the preset bias current to the drain of the
driving transistor under the control of the scanning signal
and control the driving transistor to be in a saturation state,
so as to enable a current flowing through the driving
transistor to be the preset bias current. The storage module
is used for receiving the first reference signal and a gate
voltage of the driving transistor so as to be charged. The
light emitting control module is used for communicating the
first reference signal with the driving transistor and com-
municating the driving transistor with the light emitting
device under the control of the light emitting control signal,
so as to control the driving transistor to drive the light
emitting device to emit light. The voltage of the first
reference signal is greater than the voltage of the second
reference signal. For the pixel circuits provided by the
embodiments of the invention, by means of cooperation of
the above four modules, the working current of the driving
transistor that drives the light emitting device to emit light
can be unrelated to the threshold voltage of the driving
transistor, which may avoid drift of the threshold voltage
from influencing the light emitting device, thereby enabling
the working current that drives the light emitting device to
emit light to remain stable, so as to improve brightness
uniformity of the displayed image.

Apparently, the skilled person in the art can make various
modifications and variations to the embodiments of the
invention without departing from the spirit and the scope of
the invention. In this way, provided that these modifications
and variations belong to the scopes of the claims of the
invention and the equivalent technologies thereof, the pres-
ent invention also intends to encompass these modifications
and variations.

The invention claimed is:

1. A pixel circuit, comprising:

a driving transistor;

a data write module, a first terminal of the data write
module being connected with a scanning signal, a
second terminal of the data write module being con-
nected with a data signal, a third terminal of the data
write module being connected with a source of the
driving transistor, the data write module being used for
providing the data signal to the source of the driving
transistor under control of the scanning signal;

a compensation control module, a first terminal of the
compensation control module being connected with the
scanning signal, a second terminal of the compensation
control module being used for receiving a preset bias
current, a third terminal of the compensation control
module being connected with a gate of the driving
transistor, a fourth terminal of the compensation control
module being connected with a drain of the driving
transistor;

a storage module, a first terminal of the storage module
being connected with a first reference signal, a second
terminal of the storage module being connected with
the gate of the driving transistor, the storage module
being used for receiving the first reference signal and a
gate voltage of the driving transistor so as to be
charged,
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a light emitting control module, a first terminal of the light
emitting control module being connected with a light
emitting control signal, a second terminal of the light
emitting control module being connected with the first
reference signal, a third terminal of the light emitting
control module being connected with the source of the
driving transistor, a fourth terminal of the light emitting
control module being connected with the drain of the
driving transistor, a fifth terminal of the light emitting
control module being connected with a first terminal of
a light emitting device, a second terminal of the light
emitting device being connected with a second refer-
ence signal, the light emitting control module being
used for communicating the first reference signal with
the driving transistor, and communicating the driving
transistor with the light emitting device under control
of the light emitting control signal, so as to control the
driving transistor to drive the light emitting device to
emit light,

wherein a voltage of the first reference signal is greater
than a voltage of the second reference signal,

wherein the compensation control module comprises a
second switch transistor and a third switch transistor,
wherein a gate of the second switch transistor is con-
nected with the scanning signal, a source of the second
switch transistor is used for receiving the preset bias
current, a drain of the second switch transistor is
directly connected with the drain of the driving tran-
sistor and a source of the third switch transistor respec-
tively, wherein a gate of the third switch transistor is
connected with the scanning signal, a drain of the third
switch transistor is connected with the gate of the
driving transistor,

wherein the data write module comprises a first switch
transistor, a gate of the first switch transistor being
connected with the scanning signal, a source of the first
switch transistor being connected with the data signal,
and a drain of the first switch transistor being connected
with the source of the driving transistor,

wherein the first switch transistor, the second switch
transistor and the third switch transistor are configured
to be turned on under control of the scanning signal
before the light emitting device begins to emit light,
such that a gate voltage of the driving transistor is equal
to an expression as follows:

[_Bias
Vo = X + Vpaa + Vi,

wherein V; represents the gate voltage of the driving
transistor, K is a constant, I_Bias is the preset bias
current, V,,,, is a voltage of the data signal, V,,
represents a threshold voltage of the driving transistor.

2. The pixel circuit as claimed in claim 1, wherein the
storage module comprises a capacitor, wherein a first ter-
minal of the capacitor is connected with the first reference
signal, a second terminal of the capacitor is connected with
the gate of the driving transistor.

3. The pixel circuit as claimed in claim 1, wherein the
driving transistor comprises a P-type transistor.

4. The pixel circuit as claimed in claim 3, wherein the
light emitting control module comprises a fourth switch
transistor and a fifth switch transistor, wherein a gate of the
fourth switch transistor is connected with the light emitting
control signal, a source of the fourth switch transistor is
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connected with the first reference signal, a drain of the fourth
switch transistor is connected with the source of the driving
transistor, wherein a gate of the fifth switch transistor is
connected with the light emitting control signal, a source of
the fifth switch transistor is connected with the drain of the
driving transistor, a drain of the fifth switch transistor is
connected with the first terminal of the light emitting device.

5. The pixel circuit as claimed in claim 4, wherein all the
switch transistors are P-type switch transistors.

6. The pixel circuit as claimed in claim 1, wherein the
driving transistor comprises an N-type transistor.

7. The pixel circuit as claimed in claim 6, wherein the
light emitting control module comprises a fourth switch
transistor and a fifth switch transistor, wherein a gate of the
fourth switch transistor is connected with the light emitting
control signal, a source of the fourth switch transistor is
connected with the first reference signal, a drain of the fourth
switch transistor is connected with the drain of the driving
transistor, wherein a gate of the fifth switch transistor is
connected with the light emitting control signal, a source of
the fifth switch transistor is connected with the source of the
driving transistor, a drain of the fifth switch transistor is
connected with the first terminal of the light emitting device.

8. The pixel circuit as claimed in claim 7, wherein all the
switch transistor are N-type switch transistors.

9. An organic electroluminescent display panel, compris-
ing a pixel circuit, the pixel circuit comprising:

a driving transistor;

a data write module, a first terminal of the data write
module being connected with a scanning signal, a
second terminal of the data write module being con-
nected with a data signal, a third terminal of the data
write module being connected with a source of the
driving transistor, the data write module being used for
providing the data signal to the source of the driving
transistor under control of the scanning signal;

a compensation control module, a first terminal of the
compensation control module being connected with the
scanning signal, a second terminal of the compensation
control module being used for receiving a preset bias
current, a third terminal of the compensation control
module being connected with a gate of the driving
transistor, a fourth terminal of the compensation control
module being connected with a drain of the driving
transistor;

a storage module, a first terminal of the storage module
being connected with a first reference signal, a second
terminal of the storage module being connected with
the gate of the driving transistor, the storage module
being used for receiving the first reference signal and a
gate voltage of the driving transistor so as to be
charged,

alight emitting control module, a first terminal of the light
emitting control module being connected with a light
emitting control signal, a second terminal of the light
emitting control module being connected with the first
reference signal, a third terminal of the light emitting
control module being connected with the source of the
driving transistor, a fourth terminal of the light emitting
control module being connected with the drain of the
driving transistor, a fifth terminal of the light emitting
control module being connected with a first terminal of
a light emitting device, a second terminal of the light
emitting device being connected with a second refer-
ence signal, the light emitting control module being
used for communicating the first reference signal with
the driving transistor, and communicating the driving
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transistor with the light emitting device under control
of the light emitting control signal, so as to control the
driving transistor to drive the light emitting device to
emit light,

wherein a voltage of the first reference signal is greater
than a voltage of the second reference signal,

wherein the compensation control module comprises a
second switch transistor and a third switch transistor,
wherein a gate of the second switch transistor is con-
nected with the scanning signal, a source of the second
switch transistor is used for receiving the preset bias
current, a drain of the second switch transistor is
directly connected with the drain of the driving tran-
sistor and a source of the third switch transistor respec-
tively, wherein a gate of the third switch transistor is
connected with the scanning signal, a drain of the third
switch transistor is connected with the gate of the
driving transistor,

wherein the data write module comprises a first switch
transistor, a gate of the first switch transistor being
connected with the scanning signal, a source of the first
switch transistor being connected with the data signal,
and a drain of the first switch transistor being connected
with the source of the driving transistor,

wherein the first switch transistor, the second switch
transistor and the third switch transistor are configured
to be turned on under control of the scanning signal
before the light emitting device begins to emit light,
such that a gate voltage of the driving transistor is equal
to an expression as follows:

[_Bias
Ve = K + Voag + Virs

wherein V; represents the gate voltage of the driving
transistor, K is a constant, I_Bias is the preset bias
current, Vp,,, is a voltage of the data signal, V,
represents a threshold voltage of the driving transistor.

10. The organic electroluminescent display panel as
claimed in claim 9, wherein the storage module comprises a
capacitor, wherein a first terminal of the capacitor is con-
nected with the first reference signal, a second terminal of
the capacitor is connected with the gate of the driving
transistor.

11. The organic electroluminescent display panel as
claimed in claim 9, wherein the driving transistor comprises
a P-type transistor.

12. The organic electroluminescent display panel as
claimed in claim 11, wherein the light emitting control
module comprises a fourth switch transistor and a fifth
switch transistor, wherein a gate of the fourth switch tran-
sistor is connected with the light emitting control signal, a
source of the fourth switch transistor is connected with the
first reference signal, a drain of the fourth switch transistor
is connected with the source of the driving transistor,
wherein a gate of the fifth switch transistor is connected with
the light emitting control signal, a source of the fifth switch
transistor is connected with the drain of the driving transis-
tor, a drain of the fifth switch transistor is connected with the
first terminal of the light emitting device.

13. The organic electroluminescent display panel as
claimed in claim 12, wherein all the switch transistors are
P-type switch transistors.
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14. The organic electroluminescent display panel as
claimed in claim 9, wherein the driving transistor comprises
an N-type transistor.

15. The organic electroluminescent display panel as
claimed in claim 14, wherein the light emitting control
module comprises a fourth switch transistor and a fifth
switch transistor, wherein a gate of the fourth switch tran-
sistor is connected with the light emitting control signal, a
source of the fourth switch transistor is connected with the
first reference signal, a drain of the fourth switch transistor
is connected with the drain of the driving transistor, wherein
a gate of the fifth switch transistor is connected with the light
emitting control signal, a source of the fifth switch transistor
is connected with the source of the driving transistor, a drain
of the fifth switch transistor is connected with the first
terminal of the light emitting device.

16. A method for driving a pixel circuit, the pixel circuit
comprising:

a driving transistor;

a data write module, a first terminal of the data write
module being connected with a scanning signal, a
second terminal of the data write module being con-
nected with a data signal, a third terminal of the data
write module being connected with a source of the
driving transistor, the data write module being used for
providing the data signal to the source of the driving
transistor under control of the scanning signal, the data
write module comprising a first switch transistor, a gate
of the first switch transistor being connected with the
scanning signal, a source of the first switch transistor
being connected with the data signal, and a drain of the
first switch transistor being connected with the source
of the driving transistor;

a compensation control module, a first terminal of the
compensation control module being connected with the
scanning signal, a second terminal of the compensation
control module being used for receiving a preset bias
current, a third terminal of the compensation control
module being connected with a gate of the driving
transistor, a fourth terminal of the compensation control
module being connected with a drain of the driving
transistor;

a storage module, a first terminal of the storage module
being connected with a first reference signal, a second
terminal of the storage module being connected with
the gate of the driving transistor, the storage module
being used for receiving the first reference signal and a
gate voltage of the driving transistor so as to be
charged,

alight emitting control module, a first terminal of the light
emitting control module being connected with a light
emitting control signal, a second terminal of the light
emitting control module being connected with the first
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reference signal, a third terminal of the light emitting
control module being connected with the source of the
driving transistor, a fourth terminal of the light emitting
control module being connected with the drain of the
driving transistor, a fifth terminal of the light emitting
control module being connected with a first terminal of
a light emitting device, a second terminal of the light
emitting device being connected with a second refer-
ence signal, the light emitting control module being
used for communicating the first reference signal with
the driving transistor and communicating the driving
transistor with the light emitting device under control
of the light emitting control signal, so as to control the
driving transistor to drive the light emitting device to
emit light, wherein a voltage of the first reference signal
is greater than a voltage of the second reference signal,
wherein the compensation control module comprises a
second switch transistor and a third switch transistor,
wherein a gate of the second switch transistor is con-
nected with the scanning signal, a source of the second
switch transistor is used for receiving the preset bias
current, a drain of the second switch transistor is
directly connected with the drain of the driving tran-
sistor and a source of the third switch transistor respec-
tively, wherein a gate of the third switch transistor is
connected with the scanning signal, a drain of the third
switch transistor is connected with the gate of the
driving transistor, and wherein the method comprises a
compensation phase and a light emitting phase;
wherein, in the compensation phase, the first switch
transistor, the second switch transistor and the third
switch transistor are configured to be turned on under
control of the scanning signal such that a gate voltage
of the driving transistor is equal to an expression as

follows:
I_Bias
Vo= ra Vbata + Vi

wherein V represents the gate voltage of the driving
transistor, K is a constant, I Bias is the preset bias
current, Vp,,, is a voltage of the data signal, V,
represents a threshold voltage of the driving transistor;

wherein, in the light emitting phase, the light emitting
control module communicates the first reference signal
with the driving transistor and communicates the driv-
ing transistor with the light emitting device under
control of the light emitting control signal, so as to
control the driving transistor to drive the light emitting
device to emit light.
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