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ORGANIC LIGHT-EMITTING DIODE PIXEL
CIRCUIT, DISPLAY APPARATUS AND
CONTROL METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims a priority of the
Chinese Patent Application No. 2015101577453 filed on
Apr. 3, 2015, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology, in particular to an organic light-emitting diode
(OLED) pixel circuit, a display apparatus, and a control
method.

BACKGROUND

[0003] As a display apparatus, an organic light-emitting
diode (OLED) is self-luminous, has a high contrast ratio,
and has a wide color gamut. Besides these advantages,
OLED has a simple manufacturing process, has a low power
consumption, and is easy to realize flexible display. Thus,
OLED becomes an important light-emitting element in a
new flat panel display apparatus.

[0004] For the pixels of OLED display panel, each pixel
includes a driving transistor. In an organic light-emitting
diode pixel circuit, a current flowing though the OLED is not
only controlled by a data signal Vdata, but also affected by
a threshold voltage Vth of the driving transistor.

[0005] In different pixel circuits, characteristics such as
the threshold voltage and carrier mobility of the TFT are
different from each other, and the driving transistor included
in each OLED pixel circuit cannot have exactly same
performance parameters. Thus, currents flowing through the
OLEDs may be different caused by a threshold voltage shift
(Vth Shift) in the driving transistor. This may finally cause
adverse effect to the luminance uniformity and constant
brightness of the organic light-emitting diode display appa-
ratus, and accordingly adversely affects a display effect of
the organic light-emitting diode display apparatus.

[0006] With consideration of the above-described points,
it is necessary to provide a threshold voltage compensation
circuit to the pixel circuit in order to avoid the adverse effect
caused by the threshold voltage shift to the luminance
uniformity and constant brightness of the organic light-
emitting diode display apparatus.

[0007] Usually, a threshold voltage compensation circuit
may output a charging signal to a capacitor during a charg-
ing stage in order to charge the capacitor so that the capacitor
can maintain a voltage of the gate electrode of the driving
transistor during the light-emitting stage. With this configu-
ration, the current flowing through OLED can be controlled
to have no relation to the threshold voltage Vth of the
driving transistor.

[0008] However, in the driving circuit according to the
prior art, in some cases, a design of the data signal is
restricted by the power source, and this may lower a design
flexibility.

SUMMARY

[0009] An object of the present disclosure is to provide an
OLED pixel circuit and a display apparatus, which can
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improve a design flexibility of a driving circuit and a
credibility of threshold voltage compensation.

[0010] In order to achieve the above object, the present
disclosure provides in an embodiment an organic light-
emitting diode (OLED) pixel circuit, which includes: an
OLED; a driving transistor, a drain electrode of which is
connected with the organic light-emitting diode; a first
switching unit configured to output a power source signal to
a source electrode of the driving transistor during a light-
emitting stage; a second switching unit configured to output
a data signal to a gate electrode of the driving transistor
during a present scanning stage; and a compensation umt
including a capacitor, the compensation unit being con-
nected with the gate electrode of the driving transistor, a first
end of the capacitor being connected with the source elec-
trode of the driving transistor, and the compensation unit
being configured to maintain a voltage of the gate electrode
of the driving transistor during the light-emitting stage so
that a current flowing through the OLED has no relation to
a threshold voltage Vth of the driving transistor. The OLED
pixel circuit further includes a charging control unit config-
ured to output, during a charging stage, a charging signal to
the capacitor to charge the capacitor so that the capacitor is
capable of maintaining the voltage of the gate electrode of
the driving transistor during the light-emitting stage, a
voltage value of the charging signal being greater than an
actual voltage value of the data signal.

[0011] Alternatively, the charging control unit includes: a
signal generation unit configured to generate and outputting
the charging signal; and a third switching unit configured to
output, during the charging stage, the charging signal, which
is generated by the signal generation unit, to the capacitor.
[0012] Alternatively, the charging signal for different
frames is identical, and the voltage value of the charging
signal is greater than a maximum value of possible voltage
values of the data signal.

[0013] Alternatively, there is a corresponding charging
signal for each frame, and a voltage value of the charging
signal is equal to a sum of the actual voltage value of the data
signal outputted for a corresponding frame during the scan-
ning stage and a predetermined voltage value set to be
greater than zero.

[0014] Alternatively, the first switching unit is a thin film
transistor a source electrode of which is connected with an
output end of a power source signal, a drain electrode of
which is connected with the source electrode of the driving
transistor, a gate electrode of which is connected with an
output end of a light-emitting control signal, and which is
turned on when the light-emitting control signal is in an
effective state, wherein the light-emitting control signal is in
the effective state during the light-emitting stage. And the
second switching unit is a thin film transistor, a source
electrode of which is connected with an output end of the
data signal, a drain electrode of which is connected with the
gate electrode of the driving transistor, a gate electrode of
which is connected with an output end of a present scanning
signal, and which is turned on when a present scanning
signal is in an effective state, wherein the present scanning
signal is in the effective state during the present scanning
stage.

[0015] Alternatively, the compensation unit further
includes: a fourth switching unit configured to output, dur-
ing a present scanning stage, a reference voltage to a second
end of the capacitor; and a fifth switching unit configured to
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electrically connect, during the light-emitting stage, the
second end of the capacitor with the gate electrode of the
driving transistor.

[0016] Alternatively, the fourth switching unit is a thin
film transistor, a source electrode of which is connected with
an output end of a reference signal, a drain electrode of
which is connected with the second end of the capacitor, a
gate electrode of which is connected with an output end of
a present scanning signal, and which is turned on when the
present scanning signal is in an effective state, wherein the
present scanning signal is in the effective state during the
present scanning stage. And the fifth switching unit is a thin
film transistor, a source electrode of which is connected with
the gate electrode of the driving transistor, a drain electrode
of which is connected with the second end of the capacitor,
a gate electrode of which is connected with an output end of
the light-emitting control signal, and which is turned on
when the light-emitting control signal is in an effective state,
wherein the light-emitting control signal is in the effective
state during the light-emitting stage.

[0017] Alternatively, a start time of the charging stage is
identical to a start time of the present scanning stage, and an
end time of the charging stage is earlier than an end time of
the present scanning stage.

[0018] Alternatively, an end time of the charging state is
earlier than a start time of the present scanning stage.

[0019] Alternatively, the third switching unit is a thin film
transistor, a source electrode of which is connected with an
output end of the signal generation unit, a drain electrode of
which is connected with the source electrode of the driving
transistor, a gate electrode of which is connected with an
output end of a previous scanning signal, and which is
turned on when the previous scanning signal is in an
effective state, wherein the previous scanning signal is in the
effective state during an previous scanning stage.

[0020] Alternatively, the above-described OLED pixel cir-
cuit further includes a thin film transistor, a source electrode
of which is connected with an output end of the reference
signal, a drain electrode of which is connected with the
second end of the capacitor, a gate electrode of which is
connected with an output end of the previous scanning
signal, and which is turned on when the previous scanning
signal is in an effective state, wherein the previous scanning
signal is in the effective state during the previous scanning
stage.

[0021] In another aspect, an embodiment of the present
disclosure discloses a display apparatus which includes the
above-described OLED pixel circuit.

[0022] Inyet another aspect, an embodiment of the present
disclosure discloses a control method of the OLED pixel
circuit. Here, the OLED pixel circuit includes a compensa-
tion unit having a capacitor. The control method includes: a
charging control step of outputting, during a charging stage,
a charging signal to the capacitor for charging the capacitor
so that the capacitor is capable of maintaining a voltage of
a gate electrode of a driving transistor during a light-
emitting stage, the charging signal having a voltage value
greater than an actual voltage value of a data signal; a
writing step of outputting, during a present scanning stage,
the data signal to the gate electrode of the driving transistor;
and a light-emitting step of outputting, during a light-
emitting stage, a power source signal to a source electrode
of the driving transistor.
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[0023] Alternatively, the charging signal for different
frames is identical, and the voltage value of the charging
signal is greater than a maximum value of possible voltage
values of the data signal.

[0024] Alternatively, there is a corresponding charging
signal for each frame, and a voltage value of the charging
signal is equal to a sum of the actual voltage value of the data
signal outputted for a corresponding frame during the scan-
ning stage and a predetermined voltage value set to be
greater than zero.

[0025] Alternatively, a start time of the charging stage is
identical to a start time of the present scanning stage, and an
end time of the charging stage is earlier than an end time of
the present scanning stage.

[0026] Alternatively, an end time of the charging stage is
earlier than a start time of the present scanning stage.

[0027] Alternatively, the charging state is a previous scan-
ning stage.
[0028] The embodiments of the present disclosure provide

the following advantages.

[0029] In the embodiment of the present disclosure, a
charging signal Vini, which is purposely designed to have a
voltage value greater than an actual voltage value of the data
signal, is used for charging the capacitor Cst, instead of the
power source signal which is used as the charging signal in
the related art. This configuration can avoid a problem that
many factors need to be considered in the data signal design
caused by the various factors which are necessary to be
considered in the power source signal. In the embodiment of
the present disclosure, the charging signal Vini is only used
to charge the capacitor Cst. Thus, the factors need to be
considered are reduced compared with a case where the
power source signal is used in the charging. Thus, restriction
on the data signal is substantially reduced compared with the
restriction of the power source signal on the data signal, and
the design flexibility of the driving circuit is improved.

[0030] Further, from a viewpoint of the threshold voltage
compensation, in the driving circuit according to the
embodiment of the present disclosure, the charging signal
Vini outputted from the charging control unit is used to
charge the capacitor, and the charging signal has a voltage
value greater than the actual voltage value of the data signal.
Thus, the voltage value of the signal applied to the gate
electrode of the driving transistor is avoided from being
greater than the voltage value of the signal applied to the
source electrode of the driving transistor. This configuration
secures the driving transistor to be turned on, and the
threshold voltage Vth can be properly written into the
capacitor Cst, and thus secures a proper operation of the
threshold voltage compensation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a schematic view showing a charging
stage in which a capacitor is charged by a power source
signal;

[0032] FIG. 2 is a schematic view showing a configuration
of a driving circuit according to an embodiment of the
present disclosure;

[0033] FIG. 3 is a schematic view showing a configuration
of a driving circuit including a full compensation unit
according to an embodiment of the present disclosure;
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[0034] FIG. 4 is a schematic view showing a configuration
of a driving circuit in which charging and Vth writing are
performed separately according to an embodiment of the
present disclosure;

[0035] FIG. 5 shows a signal time chart of the driving
circuit shown in FIG. 4;

[0036] FIG. 6 shows an equivalent circuit of the driving
circuit shown in FIG. 4 during a charging stage;

[0037] FIG. 7 shows an equivalent circuit of the driving
circuit shown in FIG. 4 during a compensation stage;
[0038] FIG. 8 shows an equivalent circuit of the driving
circuit shown in FIG. 4 during a light-emitting stage; and
[0039] FIG. 9 is a flowchart showing a method according
to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0040] An object of the embodiments of the present dis-
closure is to provide an OLED pixel circuit and a display
apparatus, in which a capacitor is charged by a charging
signal, which is purposely designed to have a voltage value
greater than an actual voltage value of the data signal,
instead of a charging signal provided by the power source
signal. With this configuration, restriction to the data signal
design caused by the power source signal can be avoided,
and the design flexibility of the OLED pixel circuit is
improved. At the same time, a credibility of the threshold
voltage compensation is improved.

[0041] The inventor of the present disclosure found, by
own creative effort, that the driving circuit of the OLED
pixel has the following problem. The power source signal
and the data signal are restricted by each other, and this
causes low design flexibility of the driving circuit of the
OLED pixel and low credibility of the threshold voltage
compensation. The following will describe the problem in
details.

[0042] As shown in FIG. 1, in a conventional driving
circuit, a power source signal VDD is used to charge a
capacitor Cst during a charging stage. Thus, after the charg-
ing is ended, a node B has a voltage value of VDD.
[0043] Then, in order to secure that the capacitor can
maintain a voltage of the gate electrode of a driving tran-
sistor during a light-emitting stage to make the current
flowing through the OLED has no relation to the threshold
voltage Vth of the driving transistor, the threshold voltage
Vth needs to be written into the capacitor Cst. That is, the
voltage of the node B needs to be maintained to be equal to
a sum of the absolute value of the voltage value of the data
signal Vdata and the absolute value of the threshold voltage
Vth of the driving transistor.

[0044] In the following stages, when the voltage value of
Vdata applied to the gate electrode of the driving transistor
is greater than the voltage value of the VDD applied to the
source electrode, the driving transistor Tdriver may be in an
off state. Thus, the capacitor Cst is in an open circuit state
and the threshold voltage Vth cannot be written into the
capacitor Cst. When the threshold voltage Vth cannot be
written into Cst, the compensation of the threshold voltage
cannot be achieved.

[0045] The above problem can be analyzed in the follow-
ing two aspects.

[0046] 1. In order to properly compensate the threshold
voltage, a voltage design of each Vdata requires a consid-
eration of VDD. That is, the voltage design of Vdata is
restricted by VDD. As a power source signal, VDD has a

Apr. 27,2017

lower voltage than a power source voltage and a design of
the power source needs to consider many factors, then these
factors may finally affect the design of Vdata and restrict a
design of Vdata. Thus, a design flexibility of the driving
circuit may be deteriorated.

[0047] 2. When the voltage value of Vdata can be flexibly
designed, in some cases, the voltage value of Vdata may be
greater than the voltage value of VDD, and the threshold
compensation function may become ineffective. This may
cause adverse effect to the luminance uniformity and the
constant brightness of the organic light-emitting diode dis-
play apparatus.

[0048] With considering the above problems, the present
disclosure provides in an embodiment an OLED pixel
circuit, as shown in FIG. 2, including

[0049] an OLED;

[0050] a driving transistor Tdriver, a drain electrode of
which is connected with the OLED;

[0051] a first switching unit T1 configured to output a
power source signal VDD to a source electrode of the
driving transistor Tdriver during a light-emitting stage;
[0052] a second switching unit T2 configured to output a
data signal Vdata to a gate electrode of the driving transistor
Tdrive during a present scanning stage; and

[0053] a compensation unit including a capacitor Cst, the
compensation unit being connected with the gate electrode
of the driving transistor Tdrive, a first end (i.e., node B) of
the capacitor being connected with the source electrode of
the driving transistor Tdrive, and the compensation unit
being configured to maintain a voltage of the gate electrode
of the driving transistor Tdrive during the light-emitting
stage so that a current flowing through the OLED has no
relation to a threshold voltage Vth of the driving transistor
Tdrive.

[0054] The OLED pixel circuit further includes a charging
control unit configured to output, during a charging stage, a
charging signal Vini to the capacitor Cst to charge the
capacitor Cst so that the capacitor Cst is capable of main-
taining the voltage of the gate electrode of the driving
transistor Tdrive during the light-emitting stage. A voltage
value of the charging signal Vini is greater than an actual
voltage value of the data signal Vdata.

[0055] It should be understood that although the first
switching unit and the second switching unit are described
by taking thin film transistors as an example, as shown in
FIG. 2, other switching module capable of being controlled
to be turned on during a certain period can be used in the
embodiment of the present disclosure, and the detailed
description will be omitted.

[0056] In the driving circuit according to the embodiment
of the present disclosure, a charging signal Vini, which is
purposely designed to have a voltage value greater than an
actual voltage value of the data signal, instead of the power
source signal which is used as the charging signal in the
related art, is used for charging the capacitor Cst. This
configuration can avoid a problem that many factors need to
be considered in the data signal design caused by the various
factors which are necessary to be considered in the power
source signal. In the embodiment of the present disclosure,
the charging signal Vini only used to charge the capacitor
Cst. Thus, the factors need to be considered are reduced
compared with a case where the power source signal is used
in the charging. Thus, restriction on Vdata is substantially
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reduced compared with the restriction of VDD on Vdata, and
design flexibility of the driving circuit is improved.

[0057] Further, from a viewpoint of the threshold voltage
compensation, in the driving circuit according to the
embodiment of the present disclosure, the charging signal
Vini outputted from the charging control unit is used to
charge the capacitor, and the charging signal has a voltage
value greater than the actual voltage value of the data signal.
Thus, the voltage value of the signal applied to the gate
electrode of the driving transistor is avoided from being
greater than the voltage value of the signal applied to the
source electrode of the driving transistor. This configuration
secures the driving transistor can be turned on, and the
threshold voltage Vth can be properly written into the
capacitor Cst, thereby ensuring a proper operation of the
threshold voltage compensation.

[0058] In the specific embodiment of the present disclo-
sure, the charging control unit includes a signal generation
unit configured to generate and output the charging signal,
and a third switching unit configured to output, during the
charging stage, the charging signal, which is generated by
the signal generation unit, to the capacitor.

[0059] In the specific embodiment of the present disclo-
sure, the third switching unit may be realized by a thin film
transistor. Alteratively, the third switching unit may be
realized by another means, and the detailed description will
be omitted.

[0060] In the specific embodiment of the present disclo-
sure, in each frame, the voltage value of the charging signal
should be greater than the actual voltage value of the data
signal of the current frame. During an operation process of
the pixel, Vdata may be different in each frame. However,
Vdata has a maximum value among all the possible voltage
values.

[0061] Thus, with consideration of the above-described
needs, as a relatively simple design, a charging signal may
be set to have a voltage value greater than the maximum
value of the possible voltage values of the data signal. With
this configuration, in each frame, it can be secured that the
voltage value of the charging signal is greater than the actual
voltage value of the data signal of the present frame.
[0062] In the above method, only one charging signal
needs to be designed. Thus, the design is easy to be realized.
However, during the image display process, the voltage
value of the data signal changes at any time. In most cases,
the voltage value of the data signal is smaller than the
maximum value of all of the possible voltage values. How-
ever, when Vini has a relatively great voltage value, the
power consumption of the driving circuit may be increased.
Thus, in the specific embodiment of the present disclosure,
it is merely needed that the voltage value of the charging
signal is greater than the actual voltage value of the data
signal in a present frame.

[0063] Specifically, in order to reduce power consumption
of the driving circuit, in the specific embodiment of the
present disclosure, a charging signal is set corresponding to
each frame. The voltage value of the charging signal set
corresponding to each frame is equal to a sum of the actual
voltage value of the data signal outputted for the correspond-
ing frame during the scanning stage and a predetermined
voltage value set to be greater than zero.

[0064] In asecond realizing method of the charging signal
according to the embodiment of the present disclosure, the
charging signal is designed based on the voltage value of the
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present data signal. In this method, the charging signal is
provided according to the needs. When the voltage value of
the data signal is relatively great, the voltage value of the
charging signal is relatively great. When the voltage value of
the data signal decreases, the voltage value of the charging
signal decreases correspondingly. Compared with the design
in which the charging signal is always greater than the
maximum value among all of the possible voltage values of
the data signal, an average voltage of the charging signal is
decreased and the power consumption of the driving circuit
is reduced.

[0065] In the specific embodiment of the present disclo-
sure, as shown in FIG. 2, the first switching unit is a thin film
transistor T1. With respect to the thin film transistor T1, a
source electrode is connected with an output end of the
power source signal VDD, a drain electrode is connected
with the source electrode of the driving transistor Tdriver,
the gate electrode is connected with an output end of the
light-emitting control signal Emn, and it is turned on when
the light-emitting control signal Emn is in an effective state.
Herein, the light-emitting control signal is in the effective
state during the light-emitting stage.

[0066] The second switching unit is a thin film transistor
T2. With respect to the thin film transistor T2, a source
electrode is connected with an output end of the data signal
Vdata, a drain electrode is connected with the gate electrode
of the driving transistor Tdriver, a gate electrode is con-
nected with an output end of a present scanning signal Gn,
and it is turned on when the present scanning signal Gn is in
an effective state. Herein, the present scanning signal is in
the effective state during the present scanning stage.
[0067] During the operation process of the driving circuit,
in order to control Cst to maintain the voltage of the gate
electrode of the driving transistor Tdriver during the light-
emitting stage and ensure that the current flowing through
the OLED has no relation to the threshold voltage Vth of the
driving transistor Tdriver, the second end of Cst needs to be
electrically connected with the gate electrode of the driving
transistor during the light-emitting stage. Further, during the
scanning stage, in order to avoid Cst to be in a floating state,
a reference voltage needs to be outputted to the second end
of the capacitor. Thus, in the specific embodiment of the
present disclosure, the compensation unit further includes a
fourth switching unit configured to output, during the pres-
ent scanning stage, a reference voltage to a second end of the
capacitor, and a fifth switching unit configured to electrically
connect, during the light-emitting stage, the second end of
the capacitor with the gate electrode of the driving transistor.
[0068] As shown in FIG. 3, the fourth switching unit is a
thin film transistor T4 a source electrode of which is
connected with an output end of a reference signal Vref, a
drain electrode of which is connected with a second end
(node C) of the capacitor Cst, a gate electrode of which is
connected with an output end of the present scanning signal
Gn, and which is turned on when the present scanning signal
Gn is in an effective state. Here, the present scanning signal
Gn is in the effective state during the present scanning stage.
[0069] The fifth switching unit is a thin film transistor T5,
a source electrode of which is connected with the gate
electrode of the driving transistor Tdriver, a drain electrode
of which is connected with the second end of the capacitor
Cst, a gate electrode of which is connected with an output
end of the light-emitting control signal Emn, and which is
turned on when the light-emitting control signal Emn is in an
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effective state. Here, the light-emitting control signal is in
the effective state during the light-emitting stage.

[0070] By providing T4 and T5, Cst can be secured in a
connected state during the scanning stage and Vth can be
written into Cst. Thus, during the light-emitting stage, the
voltage of the gate electrode of the driving transistor Tdriver
can be maintained by Cst so that the current flowing through
the OLED has no relation to the threshold voltage Vth of the
driving transistor Tdriver.

[0071] Based on the above description, it can be found that
in the embodiments of the present disclosure, the charging
stage and the present scanning stage are included, and the
charging stage can be overlapped with the present scanning
stage. That is, a start time of the charging stage may be
identical to a start time of the present scanning stage, and an
end time of the charging stage may be earlier than an end
time of the present scanning stage.

[0072] In the OLED driving circuit having the compen-
sation structure, at least three operations need to be com-
pleted in one cycle. The three operations include charging
the capacitor, writing Vth into the capacitor, maintaining
light emitting of the OLED. When the charging stage is
overlapped with the present scanning stage, the former two
operations need to be completed before the light-emitting
stage, that is, need to be completed in one scanning stage.
[0073] With an increase of resolution of the display
device, duration of one scanning stage has become shorter.
When the duration of one scanning stage decreases, the
duration used for charging the capacitor and writing Vth into
the capacitor decreases correspondingly. However, a full
charging of the capacitor and a complete writing of Vth into
the capacitor require sufficient time to be carried out.
[0074] Thus, a design of overlapping the charging stage
and the present scanning stage causes adverse effect to the
increase of the resolution, or cannot be adopted in the
display device having a relatively high resolution.

[0075] In order to solve the above problem, in the specific
embodiment of this aspect, the charging stage can be set to
be separated from the scanning stage. That is, an end time of
the charging stage may be set earlier than a start time of the
present scanning stage.

[0076] With the above design, the scanning stage can be
fully used for writing Vth into the capacitor, and the charg-
ing of the capacitor is preliminarily carried out using a time
duration prior to the scanning stage. Thus, in the overall, the
duration for charging the capacitor and the duration for
writing Vth into the capacitor are increased, and these two
operations have no need to be completed in one scanning
stage. This configuration enables an increase of the resolu-
tion, and at the same time, secures full charging of the
capacitor and complete writing of Vth into the capacitor.
Thus, the compensation of the threshold voltage is realized.
[0077] In the embodiments of the present disclosure, as
shown in FIG. 4, the third switching unit is a thin film
transistor T3, a source electrode of which is connected with
an output end of the signal generation unit, a drain electrode
of which is connected with the source electrode of the
driving transistor, a gate electrode of which is connected
with an output end of a previous scanning signal, and which
is turned on when the previous scanning signal is in an
effective state. Here, the previous scanning signal is in the
effective state during a previous scanning stage.

[0078] In the embodiment of the present disclosure, a
pre-charging can be carried out to the capacitor during the
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previous scanning stage in order to differentiate the charging
stage from the writing stage of Vth into the capacitor. This
configuration enables an increase of the resolution, and at
the same time, realizes the compensation of the threshold
voltage.

[0079] When performing the charging during the previous
scanning stage, Cst should not be floated. Thus, as shown in
FIG. 4, the OLED pixel circuit further includes a thin film
transistor T6, a source electrode of which is connected with
an output end of a reference signal, a drain electrode of
which is connected with the second end of the capacitor, a
gate electrode of which is connected with an output end of
the previous scanning signal, and which is turned on when
the previous scanning signal is in an effective state. Here, the
previous scanning signal is in the effective state during the
previous scanning stage.

[0080] The following will describe an operation process of
the driving circuit according to the embodiment of the
present disclosure with reference to FIG. 4.

[0081] FIG. 5 is a signal time chart of the driving circuit
shown in FIG. 4.

[0082] With reference to FIG. 4 and FIG. 5, during a reset
stage, Gn-1 is of a low level, and Gn, Emn are of high
levels. Thus, T1, T2, T4, and T5 are turned off, and T3 and
T6 are turned on. A corresponding equivalent circuit is as
shown in FIG. 6. At this time, the node B has a voltage of
Vini, and node C has a voltage of Vref.

[0083] When entering a compensation stage, Gn-1 is of a
high level, Gn is of a low level, and Emn is of a high level.
Thus, T2 and T4 are turned on, and T1, T3, T5 and T6 are
turned off. An equivalent circuit of the driving circuit is
shown in FIG. 7. At this time, the voltage of the node B
discharges to a sum of Vdata and IVthl, and the voltage of
the node C becomes equal to Vref. Thus, the voltage
difference between two ends of the capacitor Cst is Vdata+
[Vth-Vref.

[0084] When entering a light-emitting stage, Gn—1 and Gn
are of high levels and Emn is of a low level. Thus, T1 and
T5 are turned on, and T3, T4, T2, and T6 are turned off. An
equivalent circuit of the driving circuit is shown in FIG. 8.
At this time, the voltage value of the node B becomes
VDD-IR. In order to maintain the voltage difference
between two ends of the capacitor to be Vdata+Vth|-Vref,
the node A will be maintained at Vref+VDD-IR-Vdata-
[Vthl. Thus, the current of this circuit is in proportion to
(Vdata—Vref)?, and has no relation to Vth or power source
voltage drop IR.

[0085] A size of the driving transistor and a capacitance of
the storage capacitor may substantially affect the compen-
sation effect of the display performance. In an embodiment
of the present disclosure, a ratio of the capacitance of the
storage capacitor to a capacitance of a parasitic capacitor
generated between the gate and drain electrodes of the
driving TFT is controlled to range from 2:1 to 50:1. The
larger the ratio, the better the compensation effect.

[0086] In the embodiments of the present disclosure,
P-type transistor is described as an example of the transistor.
It should be understood that, each P-type transistor can be
replaced by an N-type thin film transistor or a CMOS
transistor while a corresponding timing sequence design can
be adopted. In this case, only the corresponding high and
low levels need to be switched with each other. When the
driving transistor is replaced, the position of the OLED and
the power source signal design need to be adjust correspond-
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ingly. Since these factors are technical means well known by
a person skilled in the art, detailed description will be
omitted herein. In order to realize the above-described
purpose, an embodiment of the present disclosure also
discloses a display apparatus including the above-described
OLED pixel circuit.

[0087] The display apparatus may be any product or
component having a display function, such as a liquid crystal
panel, an electronic paper, an OLED panel, a cellular phone,
a flat panel computer, a television, a monitor, a laptop, a
digital camera, and a navigation device.

[0088] An embodiment of the present disclosure also
discloses a control method of the OLED pixel circuit. Here,
the OLED pixel circuit includes a compensation unit which
has a capacitor. The control method is shown in FIG. 9. The
control method includes:

[0089] a charging control step 901 of outputting, during a
charging stage, a charging signal to the capacitor for charg-
ing the capacitor so that the capacitor is capable of main-
taining a voltage of the gate electrode of a driving transistor
during a light-emitting stage, the charging signal having a
voltage value greater than an actual voltage value of a data
signal;

[0090] a writing step 902 of writing, during a present
scanning stage, the data signal to a gate electrode of the
driving transistor; and

[0091] a light-emitting step 903 of outputting, during a
light-emitting stage, a power source signal to a source
electrode of the driving transistor.

[0092] The charging signal can be designed in the follow-
ing two ways.
[0093] First, the charging signal for different frames is

identical, and the voltage value of the charging signal is
greater than a maximum value of possible voltage values of
the data signal.
[0094] Second, there is a corresponding charging signal
for each frame, and a voltage value of the charging signal is
equal to a sum of the actual voltage value of the data signal
outputted for a corresponding frame during the scanning
stage and a predetermined voltage value set to be greater
than zero.
[0095] A start time of the charging stage may be identical
to a start time of the present scanning stage, and an end time
of the charging stage may be earlier than an end time of the
present scanning stage.
[0096] Alternatively, an end time of the charging state may
be earlier than a start time of the present scanning stage.
Specifically, the charging stage may be the previous scan-
ning stage.
[0097] The above are merely the preferred embodiments
of the present disclosure. Obviously, a person skilled in the
art may make further modifications and improvements with-
out departing from the principle of the present disclosure,
and these modifications and improvements shall also fall
within the scope of the present disclosure.
1. An organic light-emitting diode (OLED) pixel circuit,
comprising:
an OLED;
a driving transistor, a drain electrode of which is con-
nected with the OLED;
a first switching unit configured to output a power source
signal to a source electrode of the driving transistor
during a light-emitting stage;
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a second switching unit configured to output a data signal
to a gate electrode of the driving transistor during a
present scanning stage;

a compensation unit including a capacitor, the compen-
sation unit being connected with the gate electrode of
the driving transistor, a first end of the capacitor being
connected with the source electrode of the driving
transistor, and the compensation unit being configured
to maintain a voltage of the gate electrode of the driving
transistor during the light-emitting stage so that a
current flowing through the OLED has no relation to a
threshold voltage Vth of the driving transistor; and

a charging control unit configured to output, during a
charging stage, a charging signal to the capacitor to
charge the capacitor so that the capacitor is capable of
maintaining the voltage of the gate electrode of the
driving transistor during the light-emitting stage, a
voltage value of the charging signal being greater than
an actual voltage value of the data signal.

2. The OLED pixel circuit according to claim 1, wherein
the charging control unit comprises:

a signal generation unit configured to generate and output

the charging signal; and

a third switching unit configured to output, during the

charging stage, the charging signal generated by the
signal generation unit to the capacitor.

3. The OLED pixel circuit according to claim 2, wherein
the charging signal for different frames is identical, and the
voltage value of the charging signal is greater than a
maximum value of possible voltage values of the data signal.

4. The OLED pixel circuit according to claim 2, wherein

there is a corresponding charging signal for each frame,
and a voltage value of the charging signal is equal to a
sum of the actual voltage value of the data signal
outputted for a corresponding frame during the scan-
ning stage and a predetermined voltage value set to be
greater than zero.

5. The OLED pixel circuit according to claim 1, wherein

the first switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
a power source signal, a drain electrode of which is
connected with the source electrode of the driving
transistor, a gate electrode of which is connected with
an output end of a light-emitting control signal, and
which is turned on when the light-emitting control
signal is in an effective state, wherein the light-emitting
control signal is in the effective state during the light-
emitting stage, and

the second switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
the data signal, a drain electrode of which is connected
with the gate electrode of the driving transistor, a gate
electrode of which is connected with an output end of
a present scanning signal, and which is turned on when
a present scanning signal is in an effective state,
wherein the present scanning signal is in the effective
state during the present scanning stage.

6. The OLED pixel circuit according to claim 1, wherein
the compensation unit further includes:
a fourth switching unit configured to output, during a
present scanning stage, a reference voltage to a second
end of the capacitor; and
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a fifth switching unit configured to electrically connect,
during the light-emitting stage, the second end of the
capacitor with the gate electrode of the driving tran-
sistor.

7. The OLED pixel circuit according to claim 6, wherein

the fourth switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
a reference signal, a drain electrode of which is con-
nected with the second end of the capacitor, a gate
electrode of which is connected with an output end of
a present scanning signal, and which is turned on when
the present scanning signal is in an effective state,
wherein the present scanning signal is in the effective
state during the present scanning stage, and

the fifth switching unit is a thin film transistor, a source
electrode of which is connected with the gate electrode
of the driving transistor, a drain electrode of which is
connected with the second end of the capacitor, a gate
electrode of which is connected with an output end of
the light-emitting control signal, and which is turned on
when the light-emitting control signal is in an effective
state, wherein the light-emitting control signal is in the
effective state during the light-emitting stage.

8. The OLED pixel circuit according to claim 1, wherein

a start time of the charging stage is identical to a start time
of the present scanning stage, and

an end time of the charging stage is earlier than an end
time of the present scanning stage.

9. The OLED pixel circuit according to claim 2, wherein

an end time of the charging state is earlier than a start time
of the present scanning stage.

10. The OLED pixel circuit according to claim 9, wherein

the third switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
the signal generation unit, a drain electrode of which is
connected with the source electrode of the driving
transistor, a gate electrode of which is connected with
an output end of a previous scanning signal, and which
is turned on when the previous scanning signal is in an
effective state, wherein the previous scanning signal is
in the effective state during an previous scanning stage.

11. The OLED pixel circuit according to claim 10, further
comprising

a thin film transistor, a source electrode of which is
connected with an output end of the reference signal, a
drain electrode of which is connected with the second
end of the capacitor, a gate electrode of which is
connected with an output end of the previous scanning
signal, and which is turned on when the previous
scanning signal is in an effective state, wherein the
previous scanning signal is in the effective state during
the previous scanning stage.

12. A display apparatus, comprising the OLED pixel

circuit according to claim 1.

13. A control method of an OLED pixel circuit, wherein
the OLED pixel circuit comprises a compensation unit
having a capacitor, the control method comprising:

a charging control step of outputting, during a charging
stage, a charging signal to the capacitor for charging the
capacitor so that the capacitor is capable of maintaining
a voltage of a gate electrode of a driving transistor
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during a light-emitting stage, the charging signal hav-
ing a voltage value greater than an actual voltage value
of a data signal;

a writing step of outputting, during a present scanning
stage, the data signal to the gate electrode of the driving
transistor; and

a light-emitting step of outputting, during a light-emitting
stage, a power source signal to a source electrode of the
driving transistor.

14. The control method according to claim 13, wherein
the charging signal for different frames is identical, and the
voltage value of the charging signal is greater than a
maximum value of possible voltage values of the data signal.

15. The control method according to claim 13, wherein

there is a corresponding charging signal for each frame,
and a voltage value of the charging signal is equal to a
sum of the actual voltage value of the data signal
outputted for a corresponding frame during the scan-
ning stage and a predetermined voltage value set to be
greater than zero.

16. The control method according to claim 13, wherein

a start time of the charging stage is identical to a start time
of the present scanning stage, and

an end time of the charging stage is earlier than an end
time of the present scanning stage.

17. The control method according to claim 13, wherein

an end time of the charging stage is earlier than a start
time of the present scanning stage.

18. The control method according to claim 17, wherein

the charging stage is a previous scanning stage.

19. The OLED pixel circuit according to claim 2, wherein

the first switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
a power source signal, a drain electrode of which is
connected with the source electrode of the driving
transistor, a gate electrode of which is connected with
an output end of a light-emitting control signal, and
which is turned on when the light-emitting control
signal is in an effective state, wherein the light-emitting
control signal is in the effective state during the light-
emitting stage, and

the second switching unit is a thin film transistor, a source
electrode of which is connected with an output end of
the data signal, a drain electrode of which is connected
with the gate electrode of the driving transistor, a gate
electrode of which is connected with an output end of
a present scanning signal, and which is turned on when
a present scanning signal is in an effective state,
wherein the present scanning signal is in the effective
state during the present scanning stage.

20. The OLED pixel circuit according to claim 2, wherein

the compensation unit further includes:

a fourth switching unit configured to output, during a
present scanning stage, a reference voltage to a second
end of the capacitor; and

a fifth switching unit configured to electrically connect,
during the light-emitting stage, the second end of the
capacitor with the gate electrode of the driving tran-
sistor.
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