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OLED PIXEL CIRCUIT, DRIVING METHOD
OF THE SAME, AND DISPLAY DEVICE

FIELD OF THE INVENTION

[0001] The present invention relates to the field of display
technology, in particular, relates to an OLED pixel circuit, a
driving method of the same, and a display device.

BACKGROUND OF THE INVENTION

[0002] An OLED (organic light-emitting diode) is a newly
developed flat panel display device, and has a broad applica-
tion prospect due to that it has advantages such as self-lumi-
nescence, high contrast, wide color gamut, simple manufac-
turing process, low cost, low power consumption, being easy
to implement flexible display, ant the like.

[0003] An OLED pixel circuit in an organic electrolumi-
nescent display device is generally arranged in a matrix.
OLED pixel circuits can be classified into two types of pas-
sive matrix organic light emission display (PMOLED) pixel
circuit and active matrix organic light emission display
(AMOLED) pixel circuit according to drive modes thereof.
Although the PMOLED has advantages such as simple pro-
cess and low cost, it cannot meet the requirements of high-
resolution large-size display due to disadvantages such as
crosstalk, high power consumption, short service life, and the
like. In contrast, in the AMOLED, each pixel circuit is inte-
grated with a set of thin film transistors (TFTs) and a storing
capacitor (simply referred to as C;) therein, and an electric
current flowing through the OLED is controlled by control-
ling the drive on the thin film transistors TFT and the storing
capacitor Cg to make the OLED luminous. As compared with
the PMOLED, the AMOLED can meet the requirements of
large-size display with a high resolution and multiple gray-
scales due to its small drive current, low power consumption,
and long service life. Further, the AMOLED has obvious
advantages in terms of viewable angle, color restoration,
power consumption, response time, and the like, and is appli-
cable to a display device with high information content and a
high resolution.

[0004] FIG.1is a schematic diagram showing the structure
of an AMOLED pixel circuit of 4T1C (four transistors and
onecapacitor) type in the prior art, wherein an electric current
flowing though the OLED is as follows:

TIorzn=In=*Vpaza~Nra) M

[0005] In the Equation (1), k is a constant relevant to the
structure of 1,V ,,, is adatavoltage, and V ,,;is a threshold
voltage of the T1.

[0006] Since the OLED is a device driven by an electric
current, from the Equation (1), it can be seen that the electric
current flowing through the OLED is not only controlled by
the data voltage V1, but also influenced by the threshold
voltage V,;, of TFT. Thus, the structure of the OLED pixel
circuit as shown in FIG. 1 cannot compensate drift and incon-
sistency of the threshold voltage of the TFT, and thus thresh-
old characteristics of the TFT affect a drive current greatly.
Further, during manufacture of an array substrate, since the
manufacturing process of an oxide TFT is not mature enough,
characteristics of the oxide TFT, such as threshold voltage
and mobility, varies greatly in different regions, and thus
TFTs in various OLED pixel circuits cannot have completely
consistent performance parameters. At the same time, as time
goes on, a threshold of each TFT will shift and a drive current
of each TFT will change due to the presence of a voltage
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stress, resulting in that electric currents flowing through
OLEDs in various OLED pixel circuits are inconsistent.
Thus, brightness of light emitted by various OLED pixel
circuits is nonuniform, which affects the brightness of the
final display greatly. Therefore, the brightness of the whole
display screen is nonuniform, which affects the display effect.

SUMMARY OF THE INVENTION

[0007] The present invention is made to slove the above
problems in the prior art. In view of the problems, the present
invention provides an OLED pixel circuit, a driving method
of the same, and a display device. The OLED pixel circuit can
compensate shift and inconsistency of a threshold voltage
effectively, so that uniformity of brightness of light emitted
by various OLED pixel circuits is ensured, thereby increasing
a display quality.

[0008] A technical solution employed to solve the technical
problems is an OLED pixel circuit including a data strobe
module, a threshold compensation module, a driving module,
and a light-emitting module, wherein

[0009] the data strobe module is connected to the driving
module, a scanning signal line, and a data signal line, respec-
tively, and is used for inputting a data signal on the data signal
line to the driving module under control of a scanning signal
of the scanning signal line;

[0010] the threshold compensation module is connected to
the data strobe module, a first control signal line, a second
control signal line, a first voltage terminal, and the driving
module, respectively, and is used for compensating a thresh-
old voltage of the driving module according to control signals
of the first control signal line and the second control signal
line; and

[0011] the driving module is further connected to the light-
emitting module, and is used for driving the light-emitting
module to emit light according to the data signal provided by
the data strobe module.

[0012] Preferably, the driving module includes a control
terminal, an input terminal, and an output terminal, wherein

[0013] the control terminal of the driving module is con-
nected to the data strobe module and the threshold compen-
sation module, the input terminal of the driving module is
connected to the threshold compensation module, and the
output terminal of the driving module is connected to the
light-emitting module.

[0014] Preferably, the driving module includes a second
transistor, the control terminal of the driving module is a gate
of the second transistor, the input terminal of the driving
module is a first electrode of the second transistor, and the
output terminal of the driving module is a second electrode of
the second transistor.

[0015] Preferably, the data strobe module includes a first
transistor, a gate of the first transistor is connected to the
scanning signal line, a first electrode of the first transistor is
connected to the data signal line, and a second electrode of the
first transistor is connected to the control terminal of the
driving module.

[0016] Preferably, the threshold compensation module
includes a third transistor, a fourth transistor, and a storing
capacitor, wherein

[0017] a gate of the third transistor is connected to the first
control signal line, a first electrode of the third transistor is
connected to a second electrode of the fourth transistor, and a
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second electrode of the third transistor is connected to one
terminal of the storing capacitor and the control terminal of
the driving module;

[0018] a gate of the fourth transistor is connected to the
second control signal line, a first electrode of the fourth tran-
sistor is connected to the first voltage terminal, and the second
electrode of the fourth transistor is further connected to the
input terminal of the driving module; and

[0019] the one terminal of the storing capacitor is con-
nected to the second electrode of the third transistor and the
control terminal of the driving module, and the other terminal
of the storing capacitor is connected to the output terminal of
the driving module.

[0020] Wherein, the first to fourth transistors in the OLED
pixel circuit are N-type transistors, P-type transistors, or a
collection of transistors consisting of N-type transistors and
P-type transistors.

[0021] Preferably, the light emitting module includes an
OLED, an anode of the OLED is connected to the output
terminal of the driving module, and a cathode of the OLED is
connected to a second voltage terminal which is a low voltage
terminal.

[0022] A display device including the OLED pixel circuit
as described above.

[0023] A driving method of the above OLED pixel circuit,
including the following steps:

[0024] a precharging step: inputting an initialization signal
so as to precharge the threshold compensation module and
initialize the driving module;

[0025] aresetstep: inputting a reset signal, so as to reset the
driving module and the light-emitting module;

[0026] a threshold voltage acquisition step: inputting a
threshold voltage acquisition signal, so as to acquire a thresh-
old voltage of the driving module;

[0027] a data writing step: inputting a scanning signal by
the scanning signal line, superposing a data signal input by
the data signal line on the threshold voltage, and writing the
superposed data signal into the control terminal of the driving
module; and

[0028] a display and light-emitting step: inputting a light-
emitting control signal by the second control signal line, so
that the driving module drives the light-emitting module to
emit light.

[0029] Preferably, in the driving method,

[0030] in the precharging step, inputting the initialization
signal by the first control signal line and the second control
signal line, so that the third transistor and the fourth transistor
are turned on, so as to input a high level at the first voltage
terminal to the gate of the second transistor, and precharge the
storing capacitor;

[0031] in the reset step, inputting the reset signal by the
second control signal line, so that the third transistor is turned
off, the second transistor and the fourth transistor are turned
on, so as to reset the second electrode of the second transistor
and the anode of the OLED by a low level at the first voltage
terminal;

[0032] in the threshold voltage acquisition step, inputting
the threshold voltage acquisition signal by the first control
signal line, so that the fourth transistor is turned off, the
second transistor and the third transistor are turned on, and a
difference between a voltage at the gate of the second tran-
sistor and a voltage at the second electrode of the second
transistor is a threshold voltage of the second transistor, the
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threshold voltage being stored into the storing capacitor so as
to be used for compensating a threshold voltage of the second
transistor;

[0033] in the data writing step, inputting the scanning sig-
nal by the scanning signal line, so that the first transistor is
turned on, the third transistor and the fourth transistor are
turned off, so as to superpose the data signal input by the data
signal line on the threshold voltage stored in the storing
capacitor, and write the superposed data signal into the gate of
the second transistor; and

[0034] in the display and light-emitting step, inputting the
light-emitting control signal by the second control signal line,
so that the first transistor and the third transistor are turned off,
the second transistor and the fourth transistor are turned on,
the high level at the first voltage terminal is input to the first
electrode of the second transistor, and the second electrode of
the second transistor drives the light-emitting module to emit
light, thereby achieving display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] FIG. 1isaschematic diagram showinga structure of
an OLED pixel circuit in the prior art;

[0036] FIG. 2 is a block diagram showing a structure of an
OLED pixel circuit according to an embodiment of the
present invention;

[0037] FIG. 3 is a structural schematic diagram corre-
sponding to the block diagram showing the structure of the
OLED pixel circuit shown in FIG. 2; and

[0038] FIG. 4 is a signal sequence diagram corresponding
to the structural schematic diagram of the OLED pixel circuit
shown in FIG. 3.

REFERENCE NUMERALS

[0039] 1—data strobe module;

[0040] 2—threshold compensation module;

[0041] 3—driving module; and

[0042] 4—light-emitting module.

DETAILED DESCRIPTION OF THE
EMBODIMENTS
[0043] For better understanding the technical solutions of

the present invention by a person skilled in the art, an OLED
pixel circuit, a driving method of the same, and a display
device according to the present invention will be described in
detail with reference to the drawings and the following
embodiments.

[0044] An OLED pixel circuit is provided according to one
aspect of the present invention.

[0045] FIG. 2is a block diagram showing a structure of the
OLED pixel circuit according to an embodiment of the
presentinvention. As shown in F1G. 2, the OLED pixel circuit
includes a data strobe module 1, a threshold compensation
module 2, a driving module 3, and a light-emitting module 4,
wherein,

[0046] the data strobe module 1 is connected to the driving
module 3, a scanning signal line GATE, and a data signal line
DATA, respectively, and is used for inputting a data signal on
the data signal line DATA to the driving module 3 under
control of a scanning signal of the scanning signal line GATE;
[0047] the threshold compensation module 2 is connected
to the data strobe module 1, a first control signal line S1, a
second control signal line S2, a first voltage terminal ELV ,,,
and the driving module 3, respectively, and is used for com-
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pensating a threshold voltage of the driving module 3 accord-
ing to control signals of the first control signal line S1 and the
second control signal line S2; and

[0048] the driving module 3 is further connected to the
light-emitting module 4, and is used for driving the light-
emitting module 4 to emit light according to the data signal
provided by the data strobe module 1.

[0049] Wherein, the driving module 3 includes a control
terminal, an input terminal, and an output terminal. The con-
trol terminal of the driving module 3 is connected to the data
strobe module 1 and the threshold compensation module 2.
The input terminal of the driving module 3 is connected to the
threshold compensation module 2, and the output terminal of
the driving module 3 is connected to the light-emitting mod-
ule 4.

[0050] Specifically, as shown in FIG. 3, the driving module
3 includes a second transistor TFT2. The control terminal of
the driving module 3 is a gate of the second transistor TFT2.
The input terminal of the driving module 3 is a first electrode
of the second transistor TFT2, and the output terminal of the
driving module 3 is a second electrode of the second transistor
TFT2.

[0051] The data strobe module 1 includes a first transistor
TFT1. A gate of the first transistor TFT1 is connected to the
scanning signal line GATE. A first electrode of the first tran-
sistor TFT1 is connected to the data signal line DATA, and a
second electrode of the first transistor TFT1 is connected to
the control terminal of the driving module 3.

[0052] The threshold compensation module 2 includes a
third transistor TFT3, a fourth transistor TFT4 and a storing
capacitor Cg, wherein,

[0053] the gate of the third transistor TFT3 is connected to
the first control signal line S1, a first electrode of the third
transistor TFT3 is connected to a second electrode of the
fourth transistor TFT4, and a second electrode of the third
transistor TFT3 is connected to one terminal of the storing
capacitor C.and the control terminal of the driving module 3;
[0054] a gate of the fourth transistor TFT4 is connected to
the second control signal line S2, a first electrode of the fourth
transistor TFT4 is connected to the first voltage terminal
ELV 5, and the second electrode of the fourth transistor
TFT4 is further connected to the input terminal of the driving
module 3; and

[0055] the one terminal of the storing capacitor C is con-
nected to the second electrode of the third transistor TFT3,
and the other terminal of the storing capacitor Cis connected
to the output terminal of the driving module 3.

[0056] Obviously, in this case, the gate of the second tran-
sistor TEFT2 in the driving module 3 is connected to the second
electrode of the first transistor TFT1, the second electrode of
the third transistor TFT3, and the one terminal of the storing
capacitor Cg, respectively. The first electrode of the second
transistor TFT2 is connected to the second electrode of the
fourth transistor TFT4. The second electrode of the second
transistor TFT2 is connected to the other terminal of the
storing capacitor Cg and the light-emitting module 4.

[0057] The light emitting module 4 includes an OLED. An
anode of the OLED is connected to the output terminal of the
driving module 3, and a cathode of the OLED is connected to
asecond voltage terminal V ¢ which is a low voltage terminal.
In the present embodiment, with reference to FIGS. 3 and 4,
a data voltage V-, precharges the storing capacitor C via
the first transistor TFT1 (which is equivalent to a switch
transistor), to provide a gated OLED with a data signal having
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display information, enabling the data signal to control an
electric current flowing through the OLED. Thus, the OLED
can emit light and display.

[0058] In the present embodiment, description is made by
taking a thin film transistor (TFT) as an example. That is, the
mentioned transistors in the present embodiment are thin film
transistors. Further, in the present embodiment, the OLED
pixel circuit includes four thin film transistors and one storing
capacitor. Wherein, TFT1 is a switch transistor, TF12 is a
driving transistor, and TFT3 and TFT4 are control transistors.
S1 and S2 are control signal lines, and output control signals.
GATE is a scanning signal line, and outputs a scanning signal.
DATA is a data signal line, and outputs a data signal. The first
voltage terminal ELV ,,, provides a power signal, and the
second voltage terminal V g provides a grounding signal.
[0059] In the present embodiment, all of the first transistor
TFT1 to the fourth transistor TF'T4 in the OLED pixel circuit
are N-type transistors. In this case, the first electrode thereof
may be a source, and the second electrode thereof may be a
drain. Alternatively, all of the first transistor TFT1 to the
fourth transistor TFT4 in the OLED pixel circuit are P-type
transistors. In this case, the first electrode thereof may be a
drain, and the second electrode thereof may be a source.
Alternatively, the first transistor TFT1 to the fourth transistor
TFT4 in the OLED pixel circuit may be mixedly selected
from the N-type transistors and the P-type transistors, as long
as polarities of terminals of the selected types of transistors
TFT1 to TFT4 are connected according to the above-de-
scribed polarities of terminals of the transistors TFT1 to TF T4
when connection is performed. At the same time, it should be
understood that, TFT1 to TFT4 in the present embodiment are
not limited to TFTs, any circuit having a control device with
voltage control capability to make the present invention oper-
ate as the above operation mode should fall within the pro-
tection scope of the present invention. A person skilled in the
art can make changes to the present invention as desired, and
detailed description thereof is omitted.

[0060] FIG. 4 shows a signal sequence diagram of the
OLED pixel circuit according to the present embodiment,
including waveforms of driving signals and nodes. In the
present embodiment, the first voltage terminal ELV ,, pro-
vides a power source having a voltage range of 10-15V, and is
used for driving the OLED. A setting range ofthe data voltage
V pazs 18 determined according to driving requirements of the
OLED pixel circuit in a specific application.

[0061] Further, it should be noted that, as shown in FIG. 3,
the input terminal of the driving module 3 is a node A which
is a connection point of the threshold compensation module 2
and the driving module 3. The control terminal of the driving
module 3 is a node B which is a connection point of the data
strobe module 1, the threshold compensation module 2, and
the driving module 3. The output terminal of the driving
module 3 is a node C which is connection point of the driving
module 3 and the light-emitting module 4.

[0062] The OLED pixel circuit according to the embodi-
ment of the present invention can achieve the technical effect
of compensating shift and inconsistency of a threshold volt-
age, through acquiring the threshold voltage of the driving
transistor in the OLED pixel circuit by the storing capacitor
firstly, and then, superposing the threshold voltage on a data
signal when data is written. Further, the OLED pixel circuit
has high reliability due to its simple structure. Since a drive
current will not be affected by the threshold voltage of the
transistor, the display effect of the OLED is improved (more
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stable) and a service life of the OLED is extended. Thus,
advantages of high precision grayscale control and high sta-
bility ofthe OLED pixel circuit in the prior art are maintained.
[0063] According to another aspect of the present inven-
tion, a driving method of the OLED pixel circuit is provided.
In an embodiment of the present invention, the driving
method of the OLED pixel circuit includes the following five
steps: a precharging step, a reset step, a threshold voltage
acquisition step, a data writing step, and a display and light-
emitting step. Wherein,

[0064] the precharging step (Step I): inputting an initializa-
tion signal so as to precharge the threshold compensation
module and initialize the driving module;

[0065] the reset step (Step 1I): inputting a reset signal, so as
to reset the driving module and the light-emitting module;
[0066] the threshold voltage acquisition step (Step IIT):
inputting a threshold voltage acquisition signal, so as to
acquire a threshold voltage of the driving module;

[0067] the data writing step (Step IV): inputting a scanning
signal by the scanning signal line, superposing a data signal
input by the data signal line on the threshold voltage, and
writing the superposed data signal into the control terminal of
the driving module; and

[0068] the display and light-emitting step (Step V): input-
ting a light-emitting control signal by the second control
signal line, so that the driving module drives the light-emit-
ting module to emit light.

[0069] Specifically, the steps of the driving method are as
follows. In the precharging step, the initialization signal is
input by the first control signal line and the second control
signal line, so that the third transistor and the fourth transistor
are turned on, so as to input a high level at the first voltage
terminal to the gate of the second transistor, and precharge the
storing capacitor. Specifically, as shown in FIGS. 3 and 4,
GATE is at a low level, the first transistor TFT1 is turned off.
The first control signal line S1 and the second control signal
line S2 are at high levels, and the third transistor TFT3 and the
fourth transistor TFT4 are turned on. A signal at the first
voltage terminal ELV,, is a high level, and the high level at
ELV ,p, 1s input to the gate of the second transistor TFT2 to
precharge the storing capacitor Cg, i.e., to charge the node B.
TFT2 is turned on when the voltage at the node B is greater
than the threshold voltage. The OLED emits light transitorily
at this time. However, since the light-emitting time is very
short, an influence on contrast of the pixel point is negligible.
[0070] In the reset step, the reset signal is input by the
second control signal line, so that the third transistor is turned
off, and the second transistor and the fourth transistor are
turned on, so as to reset the second electrode of the second
transistor and the anode of the OLED by a low level at the first
voltage terminal. Specifically, as shown in FIGS. 3 and 4, a
signal at GATE is a low level, and the first transistor TFT1 is
turned off. S1 is at a low level, and the third transistor TFT3 is
turned off. S2 is at a high level, and the fourth transistor TFT4
is turned on. The second transistor TFT2 keeps turned on. The
first voltage terminal ELV ,, is at a low level, and the low
level at ELV,,, resets the second electrode of the second
transistor (that is, resets the output terminal of the driving
terminal 3). The node C is at a low level. The anode of the
OLED is reset at the same time, so that the second transistor
TFT2 (i.e., the driving transistor) causes display of the OLED
to be in a black state (that is, the OLED does not emit light)
before the threshold voltage acquisition step and during the
data writing step.
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[0071] Inthe threshold voltage acquisition step, the thresh-
old voltage acquisition signal is input by the first control
signal line, so that the fourth transistor is turned off, the
second transistor and the third transistor are turned on, and a
difference between a voltage at the gate of the second tran-
sistor and a voltage at the second electrode of the second
transistor is a threshold voltage of the second transistor. The
threshold voltage is stored into the storing capacitor so as to
be used for compensating a threshold voltage of the second
transistor. Specifically, as shown in FIGS. 3 and 4, GATE and
S2 are at low levels, and the first transistor TFT1 and the
fourth transistor TFT4 are turned off. S11s at a high level, and
the third transistor TFT3 is turned on. The node B charges the
node A by the first control signal line S1 via TFT3, and TFT2
keeps on at this time. The node A discharges to the node C,
and a voltage at the node C increases gradually until the
voltage at the node C satisfies V=V 5=V, where, V5 is a
voltage at the node B, and V 5, is the threshold voltage of the
TFT2. At this time, the capacitor between the node B and the
node C stores the voltage V ;.

[0072] Asshown in FIG. 4, in the present step, neither of the
voltages at the node B and the node C is zero. However, since
the node B is charged first and controls the TFT2 to turn on,
and the node C has a leakage path, the voltage at the node B
is greater than that at the node C, that is, the storing capacitor
C stores therein a stored voltage which is not zero. That is, a
difference between the voltage at the gate of the second tran-
sistor TFT2 and the voltage at the second electrode of the
second transistor TFT2 is the threshold voltage of the second
transistor TFT2, and the threshold voltage is stored in the
storing capacitor Cg.

[0073] In the data writing step, the scanning signal is input
by the scanning signal line, so that the first transistor is turned
on, and the third transistor and the fourth transistor are turned
off, so as to superpose the data signal input by the data signal
line on the threshold voltage stored in the storing capacitor,
and write the superposed data signal into the gate of the
second transistor. Specifically, as shown in FIGS. 3 and 4,
GATE is at a high level, and the first transistor TFT1 is turned
on. S1 and S2 are at low levels, and the third transistor TFT3
and the fourth transistor TFT4 are turned off. ELV,,,is ata
low level, and the data voltage V7, is written into the gate
of the second transistor TFT2. The voltage at the node B
changes, which causes the voltage at the node C to change
with the change of the voltage at the node B by the coupling
function of the capacitor. The node A is in a floating state.
[0074] As shown in FIG. 4, in the present step, the differ-
ence between the voltage at the node B and the voltage at the
node C is greater than zero, and includes the V ;5 and the data
voltage V7,

[0075] Inthe display and light-emitting step, thelight-emit-
ting control signal is input by the second control signal line,
so that the first transistor and the third transistor are turned off,
the second transistor and the fourth transistor are turned on,
the high level at the first voltage terminal is input to the first
electrode of the second transistor, and the second electrode of
the second transistor drives the light-emitting module to emit
light, thereby achieving display. Specifically, as shown in
FIGS. 3 and 4, GATE and S1 are at low levels, and the first
transistor TFT1 and the third transistor TFT3 are turned off.
S2 is at a high level, and the fourth transistor TFT4 is turned
on. The second transistor TFT2 keeps on, and the first voltage
terminal ELV,,, is at a high level. The high level of the
ELV ,p provides an electric current to the light-emitting mod-
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ule through the fourth transistor TFT4 and the second tran-
sistor TFT2, and drives the OLED through the second elec-
trode of the second transistor TFT2. Thus, the OLED emits
light normally, thereby achieving display.

[0076] Since the difference between the voltage at the node
B and the voltage at the node C is greater than zero and
includes the V ., at this time, the electric current provided to
the OLED by TFT4 and TFT2 (i.e. an electric current flowing
through the OLED) is as follows:

lorep=lrr=k(Va=Vc- VIH)2 =ka(Vpare— Vo)2 @

[0077] Intheequation (2),V s, 1s the written data voltage,
o is a constant relevant to the storing capacitor Cg, k is a
constant relevant to the characteristics of the driving transis-
tor, and V, is a reference voltage provided by ELV,, in Step
1. Here, it should be understood that, as shown in FIG. 4, the
first voltage terminal ELV,, is at a high level only in the
precharging step (Step I) and the display and light-emitting
step (Step V), and magnitudes of the levels therein are not
equal to each other. Wherein, in Step I, the voltage of ELV ,,,
ranges from 1 to 3V and used as the reference voltage pro-
vided to the gate of the second transistor TFT2; in Step V, the
voltage of ELV , , ranges from 10 to 15V and used as a power
signal which is used for driving the OLED.

[0078] Intheequation (2),after a driving transistoris given,
since ELV ,, has a given supply voltage value, a value of the
electric current flowing through the OLED is affected only by
the data voltage V., and a capacitance of the storing
capacitor C, regardless of the threshold voltage of the TFT in
the driving circuit. The electric current flowing through the
OLED will not be affected even if the threshold voltage V -,
of the TFT in the driving circuit is changed or the threshold
voltage V ;. shifts. Thus, the influence on the electric current
flowing through the OLED by the threshold voltage V-, is
eliminated. Therefore, inconsistency or shift of the threshold
voltage of the TFT in the OLED pixel circuit is compensated,
thus the problem caused by the inconsistency or the shift of
the threshold voltage is eliminated, thereby increasing the
stability of the OLED pixel circuit. Further, since a voltage
signal is used for driving, the storing capacitor C in the
OLED pixel circuit has a fast charging speed and a fast dis-
charging speed. Thus, requirements of display of large area
and high resolution can be met.

[0079] Inaddition, as shown in FIG. 4, the signals at DATA
includes a plurality of data signals represented by high levels,
and the plurality of data signals are sequentially written into
a plurality of OLED pixel circuits strobed by the scanning
signal line row by row. Corresponding to the signal at GATE
in Step IV as shown in FIG. 4, the signal at DATA is the third
high level. The signal at DATA is slightly delayed from the
signal at GATE, preventing an error from occurring when data
is written. Wherein, the data signal before the signal at GATE
is turned off is a data written timely, and the data signal after
the signal at GATE is turned off is maintained by the storing
capacitor C until display of a frame of picture is completed.

[0080] Here, it should be noted that, the driving circuit
according the embodiment of the present invention excluding
the light-emitting module is applicable not only to the OLED
pixel circuit in the present embodiment, but also for driving
other circuits in which it is required to eliminate the influence
by the threshold voltage of the TFT in the driving circuit. That
is, according to requirements of different applications, the
driving circuit according to the embodiment of the present
invention can be applied directly; alternatively, changes can
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be made (for example, a certain module in the driving circuit
according to the embodiment of the present invention is
replaced with another equivalent structure which can achieve
the same effect) based on the driving circuit according to the
embodiment of the present invention. Then, an input data
voltage signal is input to the driving circuit according to the
embodiment of the present invention or any equivalent
thereof, to convert the input data voltage signal into a driving
signal as desired.

[0081] The driving method of the OLED pixel circuit
according to the embodiments of the present invention can
achieve the technical effect of compensating shift and incon-
sistency of the threshold voltage of the driving transistor in
the OLED pixel circuit, through acquiring the threshold volt-
age by the storing capacitor firstly, and then, superposing the
threshold voltage on the data signal when data is written.
Further, the OLED pixel circuit has high reliability due to its
simple structure. Since a drive current will not affected by the
threshold voltage of the transistor, the display effect of the
OLED is improved (more stable) and a service life of the
OLED is extended. Thus, advantages of high precision gray-
scale control and high stability of the OLED pixel circuit in
the prior art are maintained.

[0082] According to still another aspect of the invention, a
display device is provided. In an embodiment of the present
invention, the display device includes a plurality of the above-
described OLED pixel circuits. An OLED display atray is
formed by arranging a plurality of same OLED pixel circuits
as shown in FIG. 3 in a matrix, and light emitting and display
of the OLED display array can be achieve by controlling the
driving circuits in the OLED pixel circuits.

[0083] The display device may be any product or compo-
nent having a display function, such as electronic paper, a
mobile phone, a tablet computer, a television set, a display, a
laptop computer, a digital photo frame, a navigator, and the
like.

[0084] Since the OLED pixel circuit according to the
embodiment of the present invention is employed and has
better stability, uniformity of brightness of light emitted by
the OLED pixel circuits is ensured. Thus, the display quality
of the display device is improved accordingly. Therefore, a
flat display device having high stability and low cost can be
manufactured easily, and is more suitable for mass produc-
tion.

[0085] In summary, the present invention provides an
OLED pixel circuit, of which a drive curtent is not affected by
the threshold voltage of the transistor therein. That is, shift
and inconsistency of a threshold voltage of the transistor in
the OLED pixel circuit can be compensated, so that the drive
current is not affected by the threshold voltage of the transis-
tor. Thus, the display effect of the OLED is improved (more
stable) and a service life of the OLED is extended. Further, the
OLED pixel circuit has high reliability due to its simple
structure, and advantages of high precision grayscale control
and high stability of the OLED pixel circuit in the prior art are
maintained. Therefore, the display device including the
OLED pixel circuit has more uniform brightness and lower
cost, and is more suitable for mass production.

[0086] It should be understood that, the above embodi-
ments are only exemplary embodiments for the purpose of
explaining the principle of the present invention, and the
present invention is not limited thereto. For a person having
ordinary skill in the art, various improvements and modifica-
tions may be applied to the present invention without depart-
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ing from the spirit and essence of the present invention. These
improvements and modifications also fall within the protec-
tion scope of the present invention.

1-16. (canceled)

17. An OLED pixel circuit including a data strobe module,
a threshold compensation module, a driving module, and a
light-emitting module, wherein

the data strobe module is connected to the driving module,
a scanning signal line, and a data signal line, respec-
tively, and is used for inputting a data signal on the data
signal line to the driving module under control of a
scanning signal of the scanning signal line;

the threshold compensation module is connected to the
data strobe module, a first control signal line, a second
control signal line, a first voltage terminal, and the driv-
ing module, respectively, and is used for compensating a
threshold voltage of the driving module according to
control signals of the first control signal line and the
second control signal line; and

the driving module is further connected to the light-emit-
ting module, and is used for driving the light-emitting
module to emit light according to the data signal pro-
vided by the data strobe module.

18. The OLED pixel circuit according to claim 17, wherein
the driving module includes a control terminal, an input tet-
minal, and an output terminal, wherein

the control terminal of the driving module is connected to
the data strobe module and the threshold compensation
module, the input terminal of the driving module is
connected to the threshold compensation module, and
the output terminal of the driving module is connected to
the light-emitting module.

19. The OLED pixel circuit according to claim 18,
wherein, the driving module includes a second transistor, the
control terminal of the driving module is a gate of the second
transistor, the input terminal of the driving module is a first
electrode of the second transistor, and the output terminal of
the driving module is a second electrode of the second tran-
sistor.

20. The OLED pixel circuit according to claim 18,
wherein, the data strobe module includes a first transistor, a
gate of the first transistor is connected to the scanning signal
line, a first electrode of the first transistor is connected to the
data signal line, and a second electrode of the first transistor is
connected to the control terminal of the driving module.

21. The OLED npixel circuit according to claim 18,
wherein, the threshold compensation module includes a third
transistor, a fourth transistor, and a storing capacitor, wherein

a gate of the third transistor is connected to the first control
signal line, a first electrode of the third transistor is
connected to a second electrode of the fourth transistor,
and a second electrode of the third transistor is con-
nected to one terminal of the storing capacitor and the
control terminal of the driving module;

a gate of the fourth transistor is connected to the second
control signal line, a first electrode of the fourth transis-
tor is connected to the first voltage terminal, and the
second electrode of the fourth transistor is further con-
nected to the input terminal of the driving module; and

the one terminal of the storing capacitor is connected to the
second electrode of the third transistor and the control
terminal of the driving module, and the other terminal of
the storing capacitor is connected to the output terminal
of the driving module.
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22. The OLED pixel circuit according to claim 21,
wherein, the first to fourth transistors in the OLED pixel
circuit are N-type transistors, P-type transistors, or a collec-
tion of transistors consisting of N-type transistors and P-type
transistors.

23. The OLED pixel circuit according to claim 22,
wherein, the light emitting module includes an OLED, an
anode of the OLED is connected to the output terminal of the
driving module, and a cathode of the OLED is connected to a
second voltage terminal which is a low voltage terminal.

24. A display device including an OLED pixel circuit, the
OLED pixel circuit including a data strobe module, a thresh-
old compensation module, a driving module, and a light-
emitting module, wherein

the data strobe module is connected to the driving module,

a scanning signal line, and a data signal line, respec-
tively, and is used for inputting a data signal on the data
signal line to the driving module under control of a
scanning signal of the scanning signal line;

the threshold compensation module is connected to the

data strobe module, a first control signal line, a second
control signal line, a first voltage terminal, and the driv-
ing module, respectively, and is used for compensating a
threshold voltage of the driving module according to
control signals of the first control signal line and the
second control signal line; and
the driving module is further connected to the light-emitting
module, and is used for driving the light-emitting module to
emit light according to the data signal provided by the data
strobe module.

25. The display device according to claim 24, wherein the
driving module includes a control terminal, an input terminal,
and an output terminal, wherein

the control terminal of the driving module is connected to

the data strobe module and the threshold compensation
module, the input terminal of the driving module is
connected to the threshold compensation module, and
the output terminal of the driving module is connected to
the light-emitting module.

26. The display device according to claim 25, wherein, the
driving module includes a second transistor, the control ter-
minal of the driving module is a gate of the second transistor,
the input terminal of the driving module is a first electrode of
the second transistor, and the output terminal of the driving
module is a second electrode of the second transistor.

27. The display device according to claim 25, wherein, the
data strobe module includes a first transistor, a gate of the first
transistor is connected to the scanning signal line, a first
electrode of the first transistor is connected to the data signal
line, and a second electrode of the first transistor is connected
to the control terminal of the driving module.

28. The display device according to claim 25, wherein, the
threshold compensation module includes a third transistor, a
fourth transistor, and a storing capacitor, wherein

a gate of the third transistor is connected to the first control

signal line, a first electrode of the third transistor is
connected to a second electrode of the fourth transistor,
and a second electrode of the third transistor is con-
nected to one terminal of the storing capacitor and the
control terminal of the driving module;

a gate of the fourth transistor is connected to the second

control signal line, a first electrode of the fourth transis-
tor is connected to the first voltage terminal, and the
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second electrode of the fourth transistor is further con-
nected to the input terminal of the driving module; and

the one terminal of the storing capacitor is connected to the
second electrode of the third transistor and the control
terminal of the driving module, and the other terminal of
the storing capacitor is connected to the output terminal
of the driving module.

29. The display device according to claim 28, wherein, the
first to fourth transistors in the OLED pixel circuit are N-type
transistors, P-type transistors, or a collection of transistors
consisting of N-type transistors and P-type transistors.

30. The display device according to claim 29, wherein, the
light emitting module includes an OLED, an anode of the
OLED is connected to the output terminal of the driving
module, and a cathode of the OLED is connected to a second
voltage terminal which is a low voltage terminal.

31. A driving method of the OLED pixel circuit according
to claim 23, including the following steps:

aprecharging step: inputting an initialization signal so as to
precharge the threshold compensation module and ini-
tialize the driving module;

a reset step: inputting a reset signal, so as to reset the
driving module and the light-emitting module;

a threshold voltage acquisition step: inputting a threshold
voltage acquisition signal, so as to acquire a threshold
voltage of the driving module;

a data writing step: inputting a scanning signal by the
scanning signal line, superposing a data signal input by
the data signal line on the threshold voltage, and writing
the superposed data signal into the control terminal of
the driving module; and

adisplay and light-emitting step: inputting a light-emitting
control signal by the second control signal line, so that
the driving module drives the light-emitting module to
emit light.

32. The driving method according to claim 31, wherein

in the precharging step, inputting the initialization signal
by the first control signal line and the second control
signal line, so that the third transistor and the fourth
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transistor are turned on, so as to input a high level at the
first voltage terminal to the gate of the second transistor,
and precharge the storing capacitor;

in the reset step, inputting the reset signal by the second

control signal line, so that the third transistor is turned
off, the second transistor and the fourth transistor are
turned on, so as to reset the second electrode of the
second transistor and the anode of the OLED by a low
level at the first voltage terminal;

in the threshold voltage acquisition step, inputting the

threshold voltage acquisition signal by the first control
signal line, so that the fourth transistor is turned off;, the
second transistor and the third transistor are turned on,
and a difference between a voltage at the gate of the
second transistor and a voltage at the second electrode of
the second transistor is a threshold voltage of the second
transistor, the threshold voltage being stored into the
storing capacitor so as to be used for compensating a
threshold voltage of the second transistor;

in the data writing step, inputting the scanning signal by the

scanning signal line, so that the first transistor is turned
on, the third transistor and the fourth transistor are
turned off, so as to superpose the data signal input by the
data signal line on the threshold voltage stored in the
storing capacitor, and write the superposed data signal
into the gate of the second transistor; and

in the display and light-emitting step, inputting the light-

emitting control signal by the second control signal line,
so that the first transistor and the third transistor are
turned off, the second transistor and the fourth transistor
are turned on, the high level at the first voltage terminal
is input to the first electrode of the second transistor, and
the second electrode of the second transistor drives the
light-emitting module to emit light, thereby achieving
display.
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