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(57) ABSTRACT

The present invention provides an AMOLED pixel driving
circuit and a pixel driving method. The AMOLED pixel
driving circuit utilizes a ST2C structure, comprising a first,
asecond, a third, a fourth and a fifth thin film transistors (11,
T2, T3, T4, T5), a first, a second capacitors (C1, C2) and an
organic light emitting diode (OLED), and the first thin film
transistor (T1) is a drive thin film transistor; and a first, a
second and a third global signal (G1, G2, G3) are involved,
and the three and the scan signal (Scan) are combined with
one another and correspond to an initialization stage (1), a
data signal writing stage (2), a threshold voltage compen-
sation stage (3) and a drive stage (4) one after another. The
data writing signal stage (2) and the threshold voltage
compensation stage (3) are separately implemented. The
threshold voltage changes of the drive thin film transistor
and the organic light emitting diode can be effectively
compensated by source following of the drive thin film
transistor to make the display brightness of the AMOLED
more even and to raise the display quality.
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AMOLED PIXEL DRIVING CIRCUIT AND
PIXEL DRIVING METHOD

FIELD OF THE INVENTION

[0001] The present invention relates to a display technol-
ogy field, and more particularly to an AMOLED pixel
driving circuit and a pixel driving method.

BACKGROUND OF THE INVENTION

[0002] The Organic Light Emitting Display (OLED) pos-
sesses many outstanding properties of self-illumination, low
driving voltage, high luminescence efficiency, short
response time, high clarity and contrast, near 180° view
angle, wide range of working temperature, applicability of
flexible display and large scale full color display. The OLED
is considered as the most potential display device.

[0003] The OLED can be categorized into two major types
according to the driving methods, which are the Passive
Matrix OLED (PMOLED) and the Active Matrix OLED
(AMOLED), i.e. two types of the direct addressing and the
Thin Film Transistor (TFT) matrix addressing. The AMO-
LED comprises pixels arranged in array and belongs to
active display type, which has high lighting efficiency and is
generally utilized for the large scale display devices of high
resolution.

[0004] The AMOLED is a current driving element. When
the electrical current flows through the organic light emitting
diode, the organic light emitting diode emits light, and the
brightness is determined according to the current flowing
through the organic light emitting diode itself. Most of the
present Integrated Circuits (IC) only transmit voltage sig-
nals. Therefore, the AMOLED pixel driving circuit needs to
accomplish the task of converting the voltage signals into
the current signals. The traditional AMOLED pixel driving
circuit generally is 2T1C, which is a structure comprising
two thin film transistors and one capacitor to convert the
voltage into the current.

[0005] As shown in FIG. 1, which is a 2T1C pixel driving
circuit employed for AMOLED, comprising a first thin film
transistor T10, a second thin film transistor T20 and a
capacitor C10. The first thin film transistor T10 is a switch
thin film transistor, and the second thin film transistor T20
is a drive thin film transistor, and the capacitor C10 is a
storage capacitor. Specifically, a gate of the first thin film
transistor T10 is electrically coupled to a scan signal Scan,
and a source is electrically coupled to a data signal Data, and
a drain is electrically coupled to a gate of the second thin
film transistor T20 and one end of the capacitor C10; a drain
of the second thin film transistor T20 is electrically coupled
to a power source positive voltage VDD, and a source is
electrically coupled to an anode of an organic light emitting
diode Dj; a cathode of the organic light emitting diode D is
electrically coupled to a power source negative voltage VSS;
the one end of the capacitor C10 is electrically coupled to the
drain of the first thin film transistor T10 and the gate of the
second thin film transistor T20, and the other end is elec-
trically coupled to the drain of the second thin film transistor
T20 and a power source positive voltage VDD. As the
AMOLED displays, the scan signal Scan controls the first
thin film transistor T10 to be activated, and the data signal
Data enters the gate of the second thin film transistor T20
and the capacitor C10 via the first thin film transistor T10.
Then, the first thin film transistor T10 is deactivated. With
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the storage function of the capacitor C10, the gate voltage of
the second thin film transistor T20 can remain to hold the
data signal voltage to make the second thin film transistor
T20 to be in the conducted state to drive the current to enter
the organic light emitting diode D via the second thin film
transistor T20 and to drive the organic light emitting diode
D to emit light.

[0006] The 2T1C pixel driving circuit traditionally
employed for the AMOLED is highly sensitive to the
threshold voltage of the thin film transistor, the channel
mobility, the trigger voltage and the quantum efficiency of
the organic light emitting diode and the transient of the
power supply. The threshold voltage of the second thin film
transistor T20, 1.e. the drive thin film transistor will drift
along with the working times. Thus, it results in that the
luminescence of the organic light emitting diode D 1is
unstable; furthermore, the drifts of the second thin film
transistors 120, i.e. the drive thin film transistors are differ-
ent, of which the drift values may be increasing or decreas-
ing to cause the nonuniform luminescence and uneven
brightness among the respective pixels. The traditional
2T1C pixel driving circuit without compensation can causes
50% nonuniform brightness or even higher.

[0007] One method to solve the nonuniform AMOLED
display brightness is to add a compensation circuit to each
of the pixels. The compensation means that the compensa-
tion has to be implemented to the parameters of the drive
thin film transistor, such as threshold voltage or mobility to
each of the pixels to make the current flowing through the
organic light emitting diode irrelevant with these param-
eters.

SUMMARY OF THE INVENTION

[0008] An objective of the present invention is to provide
an AMOLED pixel driving circuit, which can effectively
compensate the threshold voltage changes of the drive thin
film transistor and the organic light emitting diode to make
the display brightness of the AMOLED more even and to
raise the display quality.

[0009] Another objective of the present invention is to
provide an AMOLED pixel driving method, which can
effectively compensate the threshold voltage changes of the
drive thin film transistor and the organic light emitting diode
to make the display brightness of the AMOLED more even
and to raise the display quality.

[0010] For realizing the aforesaid objectives, the present
invention first provides an AMOLED pixel driving circuit,
comprising: a first thin film transistor, a second thin film
transistor, a third thin film transistor, a fourth thin film
transistor, a fifth thin film transistor, a first capacitor, a
second capacitor and an organic light emitting diode;
[0011] a gate of the first transistor is electrically coupled to
a first node, and a source is electrically coupled to a second
node, and a drain is electrically coupled to a power supply
positive voltage;

[0012] a gate of the second thin film transistor is electri-
cally coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically coupled
to the first node;

[0013] a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is electrically
coupled to a power supply negative voltage and a drain is
electrically coupled to the second node;
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[0014] a gate of the fourth thin film transistor is electri-
cally coupled to a third global signal, and a source is
electrically coupled to the third node, and a drain is elec-
trically coupled to the first node;

[0015] a gate of the fifth thin film transistor is electrically
coupled to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electrically
coupled to the third node;

[0016] one end of the first capacitor is electrically coupled
to the first node, and the other end is electrically coupled to
the third node;

[0017] one end of the second capacitor is electrically
coupled to the third node, and the other end is electrically
coupled to the second node;

[0018] an anode of the organic light emitting diode is
electrically coupled to the second node, and a cathode is
electrically coupled to the power source negative voltage;
[0019] the first thin film transistor is a drive thin film
transistor, and a compensation to a threshold voltage is
implemented by source following of the drive thin film
transistor.

[0020] All of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are Low
Temperature Poly-silicon thin film transistors, oxide semi-
conductor thin film transistors or amorphous silicon thin film
transistors.

[0021] All of the first global signal, the second global
signal and the third global signal are generated by an
external sequence controller.

[0022] The first global signal, the second global signal, the
third global signal and the scan signal are combined with one
another, and correspond to an initialization stage, a data
signal writing stage, a threshold voltage compensation stage
and a drive stage one after another; the data writing signal
stage and the threshold voltage compensation stage are
separately implemented,

[0023] in the initialization stage, the first global signal is
high voltage level, the second global signal is high voltage
level, and the third global signal is low voltage level, and the
scan signal is low voltage level,

[0024] in the data signal writing stage, the first global
signal is high voltage level, and the second global signal is
high voltage level, and the third global signal is low voltage
level, and the scan signal provides pulse signals row by row;
[0025] in the threshold voltage compensation stage, the
first global signal is high voltage level, the second global
signal is low voltage level, and the third global signal is low
voltage level, and the scan signal is low voltage level;
[0026] in the drive stage, the first global signal is low
voltage level, the second global signal is low voltage level,
and the third global signal is kept to be low voltage level
after providing a pulse signal, and the scan signal is low
voltage level;

[0027] A plurality of the AMOLED pixel driving circuits
are aligned in array in a display panel, and each AMOLED
pixel driving circuit in the same row is electrically coupled
to a scan signal input circuit employed for providing the scan
signal and a reference voltage input circuit employed for
providing the reference voltage via the same scan signal line
and the same reference voltage line, respectively; each
AMOLED pixel driving circuit in the same column is
electrically coupled to an image data input circuit employed
for providing the data signal via the same data signal line;
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each AMOLED pixel driving circuit is electrically coupled
to a first global signal control circuit employed for providing
the first global signal, a second global signal control circuit
employed for providing the second global signal and a third
global signal control circuit employed for providing the third
global signal.

[0028] The reference voltage is a constant voltage.
[0029] The present invention further provides an AMO-
LED pixel driving method, comprising steps of:

[0030] step 1, providing an AMOLED pixel driving cir-
cuit;
[0031] the AMOLED pixel driving circuit comprises: a

first thin film transistor, a second thin film transistor, a third
thin film transistor, a fourth thin film transistor, a fifth thin
film transistor, a first capacitor, a second capacitor and an
organic light emitting diode;

[0032] a gate of the first transistor is electrically coupled
to a first node, and a source is electrically coupled to a
second node, and a drain is electrically coupled to a power
supply positive voltage;

[0033] a gate of the second thin film transistor is electri-
cally coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically coupled
to the first node;

[0034] a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is electrically
coupled to a power supply negative voltage and a drain is
electrically coupled to the second node;

[0035] a gate of the fourth thin film transistor is electri-
cally coupled to a third global signal, and a source is
electrically coupled to the third node, and a drain is elec-
trically coupled to the first node;

[0036] a gate of the fifth thin film transistor is electrically
coupled to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electrically
coupled to the third node;

[0037] one end of the first capacitor is electrically coupled
to the first node, and the other end is electrically coupled to
the third node;

[0038] one end of the second capacitor is electrically
coupled to the third node, and the other end is electrically
coupled to the second node;

[0039] an anode of the organic light emitting diode is
electrically coupled to the second node, and a cathode is
electrically coupled to the power source negative voltage;

[0040] the first thin film transistor is a drive thin film
transistor;

[0041] step 2, entering an initialization stage;

[0042] the first global signal provides high voltage level,

and the second global signal provides high voltage level, and
both the third global signal and the scan signal provide low
voltage levels, and the third, the fifth thin film transistors are
activated, and the second, the fourth thin film transistors are
deactivated, and the third node is written with the reference
voltage, and the second node is written with the power
supply negative voltage, and the organic light emitting diode
is discharged;

[0043] step 3, entering a data signal writing stage;
[0044] the first global signal provides high voltage level,
and the second global signal provides high voltage level, and
the third global signal provides low voltage level and the
scan signal provides pulse signals row by row, and the
second, the third, the fifth thin film transistors are activated,
and the fourth thin film transistor is deactivated, and a
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voltage level of the third node is kept to be the reference
voltage, and the voltage level of the second node is kept to
be power supply negative voltage, and the data signal is
written into the first node row by row and stored in the first
capacitor, and the first thin film transistor is activated;

[0045] step 4. entering a threshold voltage compensation
stage;
[0046] the first global signal provides high voltage level,

and all the second global signal, the third global signal and
the scan signal provide low voltage levels, and the second,
the third, the fourth thin film transistors are deactivated, and
the fifth thin film transistor is activated, and the voltage level
of the third node is kept to be the reference voltage, and with
the first thin film transistor, i.e. the drive thin film transistor
source following, the voltage level of the second node is
raised to be:

V=V Dara™Vin_11

[0047] wherein V represents the voltage level of the
second node, i.e. a source voltage of the first thin film
transistor, and V,, , represents a threshold voltage of the
first thin film transistor, which is the drive thin film transis-
tor, and V,,,,, represents the data signal voltage:

[0048] step 5. entering a drive stage;

[0049] the first global signal provides low voltage level,
and the second global signal provides low voltage level, and
the third global signal is kept to be low voltage level after
providing a pulse signal, and the scan signal provides low
voltage level, and the second, the third, the fifth thin film
transistors are deactivated, and the fourth thin film transistor
is activated for a pulse time and then deactivated; the fourth
thin film transistor makes the voltage level of the first node,
which is a gate voltage level of the first thin film transistor
be the same as the voltage level of the third node during an
activation time thereof:

VeV

[0050] wherein V represents a voltage level of the first
node, i.e. the gate voltage of the first thin film transistor;

[0051] the voltage of the second node, i.e. the source
voltage of the first thin film transistor is:

Vs=VoaaVan_11
[0052] wherein V represents the voltage level of the

second node, i.e. a source voltage of the first thin film
transistor, and V,, 5 represents a threshold voltage of the
first thin film transistor, which is the drive thin film transis-
tor, and Vp,,, represents the data signal voltage:

[0053] the organic light emitting diode emits light, and a
current flowing through the organic light emitting diode is
irrelevant with the threshold voltage of the first thin film
transistor and the threshold voltage of the organic light
emitting diode.

[0054] All of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are Low
Temperature Poly-silicon thin film transistors, oxide semi-
conductor thin film transistors or amorphous silicon thin film
transistors.

[0055] All of the first global signal, the second global
signal and the third global signal are generated by an
external sequence controller.

[0056] The reference voltage is a constant voltage.
[0057] The present invention further provides an AMO-
LED pixel driving method, comprising steps of:
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[0058] step 1, providing an AMOLED pixel driving cir-
cuit;
[0059] the AMOLED pixel driving circuit comprises: a

first thin film transistor, a second thin film transistor, a third
thin film transistor, a fourth thin film transistor, a fifth thin
film transistor, a first capacitor, a second capacitor and an
organic light emitting diode;

[0060] a gate of the first transistor is electrically coupled
to a first node, and a source is electrically coupled to a
second node, and a drain is electrically coupled to a power
supply positive voltage;

[0061] a gate of the second thin film transistor is electri-
cally coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically coupled
to the first node;

[0062] a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is electrically
coupled to a power supply negative voltage and a drain is
electrically coupled to the second node;

[0063] a gate of the fourth thin film transistor is electri-
cally coupled to a third global signal, and a source is
electrically coupled to the third node, and a drain is elec-
trically coupled to the first node;

[0064] a gate of the fifth thin film transistor is electrically
coupled to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electrically
coupled to the third node;

[0065] one end of the first capacitor is electrically coupled
to the first node, and the other end is electrically coupled to
the third node;

[0066] one end of the second capacitor is electrically
coupled to the third node, and the other end is electrically
coupled to the second node;

[0067] an anode of the organic light emitting diode is
electrically coupled to the second node, and a cathode is
electrically coupled to the power source negative voltage;

[0068] the first thin film transistor is a drive thin film
transistor;

[0069] step 2, entering an initialization stage;

[0070] the first global signal provides high voltage level,

and the second global signal provides high voltage level, and
both the third global signal and the scan signal provide low
voltage levels, and the third, the fifth thin film transistors are
activated, and the second, the fourth thin film transistors are
deactivated, and the third node is written with the reference
voltage, and the second node is written with the power
supply negative voltage, and the organic light emitting diode
is discharged,

[0071] step 3, entering a data signal writing stage;
[0072] the first global signal provides high voltage level,
and the second global signal provides high voltage level, and
the third global signal provides low voltage level and the
scan signal provides pulse signals row by row, and the
second, the third, the fifth thin film transistors are activated,
and the fourth thin film transistor is deactivated, and a
voltage level of the third node is kept to be the reference
voltage, and the voltage level of the second node is kept to
be power supply negative voltage, and the data signal is
written into the first node row by row and stored in the first
capacitor, and the first thin film transistor is activated,

[0073] step 4, entering a threshold voltage compensation
stage;
[0074] the first global signal provides high voltage level,

and all the second global signal. the third global signal and
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the scan signal provide low voltage levels, and the second,
the third, the fourth thin film transistors are deactivated, and
the fifth thin film transistor is activated, and the voltage level
of the third node is kept to be the reference voltage, and with
the first thin film transistor, i.e. the drive thin film transistor
source following, the voltage level of the second node is
raised to be:

Vs=VDaa=Vin_n1

[0075] wherein V. represents the voltage level of the
second node, i.e. a source voltage of the first thin film
transistor, and V, , represents a threshold voltage of the
first thin film transistor, which is the drive thin film transis-
tor, and V,,, represents the data signal voltage:

[0076] step 5. entering a drive stage;

[0077] the first global signal provides low voltage level,
and the second global signal provides low voltage level, and
the third global signal is kept to be low voltage level after
providing a pulse signal, and the scan signal provides low
voltage level, and the second, the third, the fifth thin film
transistors are deactivated, and the fourth thin film transistor
is activated for a pulse time and then deactivated; the fourth
thin film transistor makes the voltage level of the first node,
which is a gate voltage level of the first thin film transistor
be the same as the voltage level of the third node during an
activation time thereof:

VeVeer

[0078] wherein V; represents a voltage level of the first
node, i.e. the gate voltage of the first thin film transistor;

[0079] the voltage of the second node, i.e. the source
voltage of the first thin film transistor is:

Vs=Vbaw= Vi 11
[0080] wherein V represents the voltage level of the

second node, i.e. a source voltage of the first thin film
transistor, and V,, ,, represents a threshold voltage of the
first thin film transistor, which is the drive thin film transis-
tor, and V., represents the data signal voltage;

[0081] the organic light emitting diode emits light, and a
current flowing through the organic light emitting diode is
irrelevant with the threshold voltage of the first thin film
transistor and the threshold voltage of the organic light
emitting diode;

[0082] wherein all of the first thin film transistor, the
second thin film transistor, the third thin film transistor, the
fourth thin film transistor and the fifth thin film transistor are
Low Temperature Poly-silicon thin film transistors, oxide
semiconductor thin film transistors or amorphous silicon
thin film transistors;

[0083] wherein all of the first thin film transistor, the
second thin film transistor, the third thin film transistor, the
fourth thin film transistor and the fifth thin film transistor are
Low Temperature Poly-silicon thin film transistors, oxide
semiconductor thin film transistors or amorphous silicon
thin film transistors.

[0084] The benefits of the present invention are: the pres-
ent invention provides an AMOLED pixel driving circuit
and a pixel driving method. The 5T2C structure pixel
driving circuit is utilized to implement compensation to the
threshold voltage of the drive thin film transistor and the
threshold voltage of the organic light emitting diode in each
of the pixels. The writing of the data signal and the com-
pensation to the threshold voltage are separately imple-
mented. The first, the second, the third global signals are
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employed to control all the pixel driving circuits in the entire
panel for effectively compensating the threshold voltage
variations of the drive thin film transistor and the organic
light emitting diode by source following of the drive thin
film transistor to make the display brightness of the AMO-
LED more even and to promote the display quality.

[0085] In order to better understand the characteristics and
technical aspect of the invention, please refer to the follow-
ing detailed description of the present invention is concerned
with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0086] The technical solution and the beneficial effects of
the present invention are best understood from the following
detailed description with reference to the accompanying
figures and embodiments.

[0087] In drawings,

[0088] FIG. 1 is a circuit diagram of 2T1C pixel driving
circuit employed for AMOLED according to prior art;
[0089] FIG. 2 is a circuit diagram of an AMOLED pixel
driving circuit according to present invention;

[0090] FIG. 3isa sequence diagram of an AMOLED pixel
driving circuit according to present invention,;

[0091] FIG. 4 is a diagram of the step 2 in an AMOLED
pixel driving method according to the present invention;
[0092] FIG. 5 is a diagram of the step 3 in an AMOLED
pixel driving method according to the present invention;
[0093] FIG. 6 is a diagram of the step 4 of an AMOLED
pixel driving method according to the present invention;
[0094] FIG. 7 is a diagram of the step 5 of an AMOLED
pixel driving method according to the present invention;
[0095] FIG. 8 is a display block diagram of the AMOLED
pixel driving circuit according to the present invention
applied in a display panel,

[0096] FIG. 9 is a simulation diagram of the correspond-
ing current flowing through the OLED as the threshold
voltage of the drive thin film transistor in the present
invention drifts;

[0097] FIG. 10 is a simulation diagram of the correspond-
ing current flowing through the OLED as the threshold
voltage of the OLED in the present invention drifts.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0098] For better explaining the technical solution and the
effect of the present invention, the present invention will be
further described in detail with the accompanying drawings
and the specific embodiments.

[0099] Please refer to FIG. 2. The present invention pro-
vides an AMOLED pixel driving circuit, and the AMOLED
pixel driving circuit utilizes a 5T2C structure, and com-
prises: a first thin film transistor T1, a second thin film
transistor T2, a third thin film transistor T3, a fourth thin film
transistor T4, a fifth thin film transistor T5, a first capacitor
C1, a second capacitor C2 and an organic light emitting
diode OLED.

[0100] A gate of the first transistor T1 is electrically
coupled to a first node G, and a source is electrically coupled
to a second node S, and a drain is electrically coupled to a
power supply positive voltage VDD;
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[0101] a gate of the second thin film transistor T2 is
electrically coupled to a scan signal Scan, and a source is
electrically coupled to a data signal Data, and a drain is
electrically coupled to the first node G;

[0102] a gate of the third thin film transistor T3 is elec-
trically coupled to a second global signal G2, and a source
is electrically coupled to a power supply negative voltage
VSS and a drain is electrically coupled to the second node
S;

[0103] a gate of the fourth thin film transistor T4 is
electrically coupled to a third global signal G3, and a source
is electrically coupled to the third node X, and a drain is
electrically coupled to the first node G;

[0104] a gate of the fifth thin film transistor T5 is electri-
cally coupled to a first global signal G1, and a source is
electrically coupled to a reference voltage Vref, and a drain
is electrically coupled to the third node X;

[0105] one end of the first capacitor C1 is electrically
coupled to the first node G, and the other end is electrically
coupled to the third node X;

[0106] one end of the second capacitor C2 is electrically
coupled to the third node X, and the other end is electrically
coupled to the second node S;

[0107] an anode of the organic light emitting diode OLED
is electrically coupled to the second node S, and a cathode
is electrically coupled to the power source negative voltage
VSS;

[0108] the first thin film transistor T1 is a drive thin film
transistor, and a compensation to a threshold voltage is
implemented by source following of the drive thin film
transistor: the first capacitor C1 and the second capacitor C2
are coupled between the gate and the source of the first thin
film transistor T1, i.e. the drive thin film transistor as being
compensation capacitors. As detecting the threshold volt-
ages, the source voltage of the first thin film transistor T1,
i.e. the drive thin film transistor follows the gate voltage
thereof.

[0109] Furthermore, referring to FIG. 8, a plurality of the
AMOLED pixel driving circuits are aligned in array in the
display panel, and each AMOLED pixel driving circuit in
the same row is electrically coupled to a scan signal input
circuit employed for providing the scan signal Scan and a
reference voltage input circuit employed for providing the
reference voltage Vref via the same scan signal line and the
same reference voltage line, respectively; each AMOLED
pixel driving circuit in the same column is electrically
coupled to an image data input circuit employed for pro-
viding the data signal Data via the same data signal line;
each AMOLED pixel driving circuit is electrically coupled
to a first global signal control circuit employed for providing
the first global signal G1, a second global signal control
circuit employed for providing the second global signal G2
and a third global signal control circuit employed for pro-
viding the third global signal G3.

[0110] The first control signal G1 is employed to control
the activation and deactivation of the fifth thin film transis-
tors T5; the second control signal G2 is employed to control
the activation and deactivation of the third thin film tran-
sistor T3; the third control signal G3 is employed to control
the activation and deactivation of the fourth thin film tran-
sistor T4; the scan signal Scan is employed to control the
activation and deactivation of the second thin film transistor
T2 to realize the scan line by line; the data signal Data is
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employed to control the brightness of the organic light
emitting diode OLED. The reference voltage Vref is a
constant voltage.

[0111] Specifically, all of the first thin film transistor T1,
the second thin film transistor T2, the third thin film tran-
sistor T3, the fourth thin film transistor T4 and the fifth thin
film transistor T5 are Low Temperature Poly-silicon thin
film transistors, oxide semiconductor thin film transistors or
amorphous silicon thin film transistors. All the first global
signal G1, the second global signal G2 and the third global
signal G3 are generated by an external sequence controller.
[0112] Furthermore, in a display process of one frame of
image (1 frame), the first global signal G1, the second global
signal G2, the third global signal G3 and the scan signal
Scan are combined with one another, and correspond to an
initialization stage 1, a data writing stage 2, a threshold
voltage compensation stage 3 and a drive stage 4 one after
another. The data writing signal stage 2 and the threshold
voltage compensation stage 3 are separately implemented.

[0113] In the initialization stage 1, the first global signal
G1 is high voltage level, the second global signal G2 is high
voltage level, and the third global signal G3 is low voltage
level, and the scan signal Scan is low voltage level; in the
data signal writing stage 2, the first global signal G1 is high
voltage level, and the second global signal G2 is high
voltage level, and the third global signal G3 is low voltage
level, and the scan signal Scan provides pulse signals row by
row; in the threshold voltage compensation stage 3, the first
global signal G1 is high voltage level, the second global
signal G2 is low voltage level, and the third global signal G3
is low voltage level, and the scan signal Scan is low voltage
level; in the drive stage 4, the first global signal G1 is low
voltage level, the second global signal G2 is low voltage
level, and the third global signal G3 is kept to be low voltage
level after providing a pulse signal, and the scan signal Scan
is low voltage level.

[0114] In the initialization stage 1, the third, the fifth thin
film transistors T3, T5 are activated, and the second, the
fourth thin film transistors T2, T4 are deactivated, and the
third node X is written with the reference voltage Vref, and
the second node S is written with the power supply negative
voltage VSS, and the organic light emitting diode OLED is
discharged; in the data signal writing stage 2, the second, the
third, the fifth thin film transistors T2, T3, T5 are activated,
and the fourth thin film transistor T4 is deactivated, and
voltage levels of the second node S and the third node X are
kept to be the same, and the data signal Data is written into
the first node G row by row and stored in the first capacitor
C1; in the threshold voltage compensation stage 3, the
second, the third, the fourth thin film transistors T2, T3, T4
are deactivated, and the fifth thin film transistor T5 is
activated, and the voltage level of the third node X is kept
to be the same, and with the first thin film transistor T1,
which is the drive thin film transistor source following, the
voltage level of the second node S is raised to be V=V~
V_r1» Wherein V,;, o, represents a threshold voltage of the
first thin film transistor T1, i.e. the drive thin film transistor,
and V,,, represents the voltage of the data signal Data; in
the drive stage 4, the second, the third, the fifth thin film
transistors are deactivated, and the fourth thin film transistor
T4 is activated for a pulse time and then deactivated; the
fourth thin film transistor T4 makes the voltage level of the
first node G, which is a gate voltage level of the first thin film
transistor T1 be the same as the voltage level of the third
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node X during an activation time thereof, and the organic
light emitting diode OLED emits light, and a current flowing
through the organic light emitting diode OLED is irrelevant
with the threshold voltage of the first thin film transistor T1
and the threshold voltage of the organic light emitting diode
OLED.

[0115] The AMOLED pixel driving circuit can effectively
compensate the threshold voltage changes of the first thin
film transistor T1, i.e. the drive thin film transistor and the
organic light emitting diode OLED to make the display
brightness of the AMOLED more even and to raise the
display quality.

[0116] Please refer from FIG. 4 to FIG. 7 in conjunction
with FIG. 2 and FIG. 3. On the basis of the aforesaid
AMOLED pixel driving circuit, the present invention further
provides an AMOLED pixel driving method, comprising
steps of:

[0117] step 1, providing an AMOLED pixel driving circuit
utilizing the 5T2C structure as shown in the aforesaid FIG.
2, and the description of the circuit is not repeated here.
[0118] step 2, referring to FIG. 3 and FIG. 4, in a display
process of one frame of image (1 frame), first, entering an
initialization stage 1.

[0119] The first global signal G1 provides high voltage
level, and the second global signal G2 provides high voltage
level, and both the third global signal G3 and the scan signal
Scan provide low voltage levels, and the third, the fifth thin
film transistors T3, T5 are activated, and the second, the
fourth thin film transistors T2, T4 are deactivated, and the
third node X is written with the reference voltage Vref, and
the second node S is written with the power supply negative
voltage VSS, and the organic light emitting diode OLED is
discharged.

[0120] step 3, referring to FIG. 3 and FIG. 5, entering a
data signal writing stage 2.

[0121] The first global signal G1 provides high voltage
level, and the second global signal G2 provides high voltage
level, and the third global signal G3 provides low voltage
level and the scan signal Scan provides pulse signals row by
row, and the second, the third, the fifth thin film transistors
T2, T3, T5 are activated, and the fourth thin film transistor
T4 is deactivated, and a voltage level of the third node X is
kept to be the reference voltage Vref, and the voltage level
of the second node 8 is kept to be power supply negative
voltage VSS, and the data signal Data is written into the first
node G row by row and stored in the first capacitor C1, and
the first thin film transistor T1 is activated.

[0122] step 4, referring to FIG. 3 and FIG. 6, entering a
threshold voltage compensation stage 3.

[0123] The first global signal G1 provides high voltage
level, and all the second global signal G2, the third global
signal G3 and the scan signal Scan provide low voltage
levels, and the second, the third, the fourth thin film tran-
sistors T2, T3, T4 are deactivated, and the fifth thin film
transistor T5 is activated, and the voltage level of the third
node X is kept to be the reference voltage Vref, then, the
third thin film transistor T3 is deactivated and no longer
provides power supply negative voltage VSS to the second
node S, and the first, the second capacitors C1, C2 are
coupled in series between the gate and the source of the first
thin film transistor T1, i.e. the drive thin film transistor, thus,
the first thin film transistor T1, i.e. the drive thin film
transistor is driven to be a source follower, and the voltage
level of the second node S is not raised until the gate-source
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voltage of the first thin film transistor T1 (i.e. the voltage
level difference between the first node G and the second
node 8) to be the same as the threshold voltage of the first
thin film transistor T1. That is, the voltage level of the
second node S is raised to be:

Vs=Vpaw=Va_n1

[0124] wherein V, represents the voltage level of the
second node S, ie. a source voltage of the first thin film
transistor T1, and V;, ,, represents a threshold voltage of the
first thin film transistor T1, i.e. the drive thin film transistor,
and V,,, represents the voltage of the data signal Data.

[0125] In the threshold voltage compensation stage 3, the
voltage level difference of the two ends of the second
capacitor C2 is Vref—(Vp.,-Va 71)-

[0126] step 5, referring to FIG. 3 and FIG. 7, entering a
drive stage 4.
[0127] The first global signal G1 provides low voltage

level, and the second global signal G2 provides low voltage
level, and the third global signal G3 is kept to be low voltage
level after providing a pulse signal, and the scan signal Scan
provides low voltage level, and the second, the third, the
fifth thin film transistors T2, T3, T5 are deactivated, and the
fourth thin film transistor T4 is activated for a pulse time and
then deactivated; the fourth thin film transistor T4 makes the
voltage level of the first node G, i.e. a gate voltage level of
the first thin film transistor T1 be the same as the voltage
level of the third node X during an activation time thereof:

Vo-Vis

[0128] wherein V represents a voltage level of the first
node G, ie. the gate voltage level of the first thin film
transistor T1;

[0129] a voltage level of the second node S, i.e. a source
voltage level of the first thin film transistor T1 is:

Vs=VDawa=Vin_n1

[0130] wherein V; represents the voltage level of the
second node S, i.e. a source voltage of the first thin film
transistor T1,and V,, ,, represents a threshold voltage of the
first thin film transistor T1, i.e. the drive thin film transistor,
and V,,,,, represents the voltage of the data signal Data.
Furthermore, as known, the formula of calculating the
current flowing through the organic light emitting diode
OLED is:

1=1/2 Cox(UW/LY(Vgs—V &)

[0131] wherein I is the current of the organic light emitting
diode OLED, and p is the carrier mobility of drive thin film
transistor, and W and L respectively are the width and the
length of the channel of the drive thin film transistor, and
Vgs is the voltage between the gate and the source of the
drive thin film transistor, and V,, is the threshold voltage of
the drive thin film transistor. In the present invention, the
threshold voltage V,, of the drive thin film transistor, i.e. the
threshold voltage V, , of the first thin film transistor T1;
Vgs is the difference between the voltage level of the first
node G, i.e. the gate voltage level of the first thin film
transistor T1 and the voltage of the second node S, i.e. the
source voltage of the first thin film transistor T1, which is:
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)

o

Vgs= Vg - Vg (

= Vref = (Vpaa = Vin_11)

= Vref — Vpaw + V11

[0132]
derive:

the equation (2) is substituted into equation (1) to

1 = 12Cox(uW/L)(Vref — Vaa + Vi1 — Va1V

= 1/2Cox(uW/L) Vref — Vpaa)?

[0133] Thus it can be seen, the current I flowing through
the organic light emitting diode OLED is irrelevant with the
threshold voltage V,, 5, of the first thin film transistor T1,
the threshold voltage V,, ; -, of the organic light emitting
diode OLED and the power source negative voltage VSS to
realize the compensation function. The threshold voltage
changes of the drive thin film transistor, i.e. the first thin film
transistor T1 and the organic light emitting diode OLED can
be effectively compensated to make the display brightness of
the AMOLED more even and to raise the display quality.
[0134] Please refer to FIG. 9. As the threshold voltage of
the drive thin film transistor, i.. the first thin film transistor
T1 respectively drifts 0V, +0.5V, -0.5V, the change of the
current flowing through the organic light emitting diode
OLED will not exceed 20%, which effectively ensures the
light emitting stability of the organic light emitting diode
OLED to make the brightness of the AMOLED more even.
[0135] Please refer to FIG. 10. As the threshold voltage of
the organic light emitting diode OLED respectively drifts
0V, +0.5V, -0.5V, the change of the current flowing through
the organic light emitting diode OLED will not exceed 20%,
which effectively ensures the light emitting stability of the
organic light emitting diode OLED to make the brightness of
the AMOLED more even.
[0136] In conclusion, in the present invention provides an
AMOLED pixel driving circuit and a pixel driving method,
the 5T2C structure pixel driving circuit is utilized to imple-
ment compensation to the threshold voltage of the drive thin
film transistor and the threshold voltage of the organic light
emitting diode in each of the pixels. The writing of the data
signal and the compensation to the threshold voltage are
separately implemented. The first, the second, the third
global signals are employed to control all the pixel driving
circuits in the entire panel for effectively compensating the
threshold voltage variations of the drive thin film transistor
and the organic light emitting diode by source following of
the drive thin film transistor to make the display brightness
of the AMOLED more even and to promote the display
quality.
[0137] Above are only specific embodiments of the pres-
ent invention, the scope of the present invention is not
limited to this, and to any persons who are skilled in the art,
change or replacement which is easily derived should be
covered by the protected scope of the invention. Thus, the
protected scope of the invention should go by the subject
claims.

What is claimed is:

1. An AMOLED pixel driving circuit, comprising: a first
thin film transistor, a second thin film transistor, a third thin
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film transistor, a fourth thin film transistor, a fifth thin film
transistor, a first capacitor, a second capacitor and an organic
light emitting diode;

a gate of the first transistor is electrically coupled to a first
node, and a source is electrically coupled to a second
node, and a drain is electrically coupled to a power
supply positive voltage;

a gate of the second thin film transistor is electrically
coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically
coupled to the first node;

a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is
electrically coupled to a power supply negative voltage
and a drain is electrically coupled to the second node;

a gate of the fourth thin film transistor is electrically
coupled to a third global signal, and a source is elec-
trically coupled to the third node, and a drain is
electrically coupled to the first node;

a gate of the fifth thin film transistor is electrically coupled
to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electri-
cally coupled to the third node;

one end of the first capacitor is electrically coupled to the
first node, and the other end is electrically coupled to
the third node;

one end of the second capacitor is electrically coupled to
the third node, and the other end is electrically coupled
to the second node;

an anode of the organic light emitting diode is electrically
coupled to the second node, and a cathode is electri-
cally coupled to the power source negative voltage;

the first thin film transistor is a drive thin film transistor,
and a compensation to a threshold voltage is imple-
mented by source following of the drive thin film
transistor.

2. The AMOLED pixel driving circuit according to claim

1, wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are Low
Temperature Poly-silicon thin film transistors, oxide semi-
conductor thin film transistors or amorphous silicon thin film
transistors.

3. The AMOLED pixel driving circuit according to claim

1, wherein all of the first global signal, the second global
signal and the third global signal are generated by an
external sequence controller.

4. The AMOLED pixel driving circuit according to claim

1, wherein the first global signal, the second global signal,
the third global signal and the scan signal are combined with
one another, and correspond to an initialization stage, a data
signal writing stage, a threshold voltage compensation stage
and a drive stage one after another; the data writing signal
stage and the threshold voltage compensation stage are
separately implemented;

in the initialization stage, the first global signal is high
voltage level, the second global signal is high voltage
level, and the third global signal is low voltage level,
and the scan signal is low voltage level;

in the data signal writing stage, the first global signal is
high voltage level, and the second global signal is high
voltage level, and the third global signal is low voltage
level, and the scan signal provides pulse signals row by
row;
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in the threshold voltage compensation stage, the first
global signal is high voltage level, the second global
signal is low voltage level, and the third global signal
is low voltage level, and the scan signal is low voltage
level;

in the drive stage, the first global signal is low voltage
level, the second global signal is low voltage level, and
the third global signal is kept to be low voltage level
after providing a pulse signal, and the scan signal is low
voltage level;

5. The AMOLED pixel driving circuit according to claim

1, wherein a plurality of the AMOLED pixel driving circuits
are aligned in array in a display panel, and each AMOLED
pixel driving circuit in the same row is electrically coupled
to a scan signal input circuit employed for providing the scan
signal and a reference voltage input circuit employed for
providing the reference voltage via the same scan signal line
and the same reference voltage line, respectively; each
AMOLED pixel driving circuit in the same column is
electrically coupled to an image data input circuit employed
for providing the data signal via the same data signal line;
each AMOLED pixel driving circuit is electrically coupled
to a first global signal control circuit employed for providing
the first global signal, a second global signal control circuit
employed for providing the second global signal and a third
global signal control circuit employed for providing the third
global signal.

6. The AMOLED pixel driving circuit according to claim

1, wherein the reference voltage is a constant voltage.

7. An AMOLED pixel driving method, comprising steps

of:

step 1, providing an AMOLED pixel driving circuit;

the AMOLED pixel driving circuit comprises: a first thin
film transistor, a second thin film transistor, a third thin
film transistor, a fourth thin film transistor, a fifth thin
film transistor, a first capacitor, a second capacitor and
an organic light emitting diode;

a gate of the first transistor is electrically coupled to a first
node, and a source is electrically coupled to a second
node, and a drain is electrically coupled to a power
supply positive voltage;

a gate of the second thin film transistor is electrically
coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically
coupled to the first node;

a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is
electrically coupled to a power supply negative voltage
and a drain is electrically coupled to the second node;

a gate of the fourth thin film transistor is electrically
coupled to a third global signal, and a source is elec-
trically coupled to the third node, and a drain is
electrically coupled to the first node;

a gate of the fifth thin film transistor is electrically coupled
to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electri-
cally coupled to the third node;

one end of the first capacitor is electrically coupled to the
first node, and the other end is electrically coupled to
the third node;

one end of the second capacitor is electrically coupled to
the third node, and the other end is electrically coupled
to the second node;
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an anode of the organic light emitting diode is electrically
coupled to the second node, and a cathode is electri-
cally coupled to the power source negative voltage;

the first thin film transistor is a drive thin film transistor;

step 2, entering an initialization stage;

the first global signal provides high voltage level, and the
second global signal provides high voltage level, and
both the third global signal and the scan signal provide
low voltage levels, and the third, the fifth thin film
transistors are activated, and the second, the fourth thin
film transistors are deactivated, and the third node is
written with the reference voltage, and the second node
is written with the power supply negative voltage, and
the organic light emitting diode is discharged,

step 3, entering a data signal writing stage;

the first global signal provides high voltage level, and the
second global signal provides high voltage level, and
the third global signal provides low voltage level and
the scan signal provides pulse signals row by row, and
the second, the third, the fifth thin film transistors are
activated, and the fourth thin film transistor is deacti-
vated, and a voltage level of the third node is kept to be
the reference voltage, and the voltage level of the
second node is kept to be power supply negative
voltage, and the data signal is written into the first node
row by row and stored in the first capacitor, and the first
thin film transistor is activated;

step 4, entering a threshold voltage compensation stage;

the first global signal provides high voltage level, and all
the second global signal, the third global signal and the
scan signal provide low voltage levels, and the second,
the third, the fourth thin film transistors are deactivated,
and the fifth thin film transistor is activated, and the
voltage level of the third node is kept to be the
reference voltage, and with the first thin film transistor,
i.e. the drive thin film transistor source following, the
voltage level of the second node is raised to be:

Ve=Vpa 1 Vzhjl

wherein V represents the voltage level of the second
node, i.e. a source voltage of the first thin film transis-
tor,and V, 5 represents a threshold voltage of the first
thin film transistor, which is the drive thin film tran-
sistor, and V,,,, represents the data signal voltage;

step 5, entering a drive stage;

the first global signal provides low voltage level, and the
second global signal provides low voltage level, and
the third global signal is kept to be low voltage level
after providing a pulse signal, and the scan signal
provides low voltage level, and the second, the third,
the fifth thin film transistors are deactivated, and the
fourth thin film transistor is activated for a pulse time
and then deactivated; the fourth thin film transistor
makes the voltage level of the first node, which is a gate
voltage level of the first thin film transistor be the same
as the voltage level of the third node during an activa-
tion time thereof:

Ve=Vref

wherein V ; represents a voltage level of the first node, i.e.
the gate voltage of the first thin film transistor;

the voltage of the second node, i.e. the source voltage of
the first thin film transistor is:

Vs=Vpat=Ven_n1
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wherein V represents the voltage level of the second
node, i.e. a source voltage of the first thin film transis-
tor,and V,, 5, represents a threshold voltage of the first
thin film transistor, which is the drive thin film tran-
sistor, and V,,,, represents the data signal voltage;

the organic light emitting diode emits light, and a current
flowing through the organic light emitting diode is
irrelevant with the threshold voltage of the first thin
film transistor and the threshold voltage of the organic
light emitting diode.

8. The AMOLED pixel driving method according to claim

7, wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are Low
Temperature Poly-silicon thin film transistors, oxide semi-
conductor thin film transistors or amorphous silicon thin film
transistors.

9. The AMOLED pixel driving method according to claim

7, wherein all of the first global signal, the second global
signal and the third global signal are generated by an
external sequence controller.

10. The AMOLED pixel driving method according to

claim 7, wherein the reference voltage is a constant voltage.

11. An AMOLED pixel driving method, comprising steps

of:

step 1, providing an AMOLED pixel driving circuit;

the AMOLED pixel driving circuit comprises: a first thin
film transistor, a second thin film transistor, a third thin
film transistor, a fourth thin film transistor, a fifth thin
film transistor, a first capacitor, a second capacitor and
an organic light emitting diode;

a gate of the first transistor is electrically coupled to a first
node, and a source is electrically coupled to a second
node, and a drain is electrically coupled to a power
supply positive voltage;

a gate of the second thin film transistor is electrically
coupled to a scan signal, and a source is electrically
coupled to a data signal, and a drain is electrically
coupled to the first node;

a gate of the third thin film transistor is electrically
coupled to a second global signal, and a source is
electrically coupled to a power supply negative voltage
and a drain is electrically coupled to the second node;

a gate of the fourth thin film transistor is electrically
coupled to a third global signal, and a source is elec-
trically coupled to the third node, and a drain is
electrically coupled to the first node;

a gate of the fifth thin film transistor is electrically coupled
to a first global signal, and a source is electrically
coupled to a reference voltage, and a drain is electri-
cally coupled to the third node;

one end of the first capacitor is electrically coupled to the
first node, and the other end is electrically coupled to
the third node;

one end of the second capacitor is electrically coupled to
the third node, and the other end is electrically coupled
to the second node;

an anode of the organic light emitting diode is electrically
coupled to the second node, and a cathode is electri-
cally coupled to the power source negative voltage;

the first thin film transistor is a drive thin film transistor;

step 2, entering an initialization stage;

the first global signal provides high voltage level, and the
second global signal provides high voltage level, and
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both the third global signal and the scan signal provide
low voltage levels, and the third, the fifth thin film
transistors are activated, and the second, the fourth thin
film transistors are deactivated, and the third node is
written with the reference voltage, and the second node
is written with the power supply negative voltage, and
the organic light emitting diode is discharged,
step 3, entering a data signal writing stage;

the first global signal provides high voltage level, and the

second global signal provides high voltage level, and
the third global signal provides low voltage level and
the scan signal provides pulse signals row by row, and
the second, the third, the fifth thin film transistors are
activated, and the fourth thin film transistor is deacti-
vated, and a voltage level of the third node is kept to be
the reference voltage, and the voltage level of the
second node is kept to be power supply negative
voltage, and the data signal is written into the first node
row by row and stored in the first capacitor, and the first
thin film transistor is activated;

step 4, entering a threshold voltage compensation stage;

the first global signal provides high voltage level, and all

the second global signal, the third global signal and the
scan signal provide low voltage levels, and the second,
the third, the fourth thin film transistors are deactivated,
and the fifth thin film transistor is activated, and the
voltage level of the third node is kept to be the
reference voltage, and with the first thin film transistor,
i.e. the drive thin film transistor source following, the
voltage level of the second node is raised to be:

Vs™Vpaa=Vern 11

wherein V represents the voltage level of the second

node, i.e. a source voltage of the first thin film transis-

tor,and V,, 5, represents a threshold voltage of the first

thin film transistor, which is the drive thin film tran-

sistor, and V,,,, represents the data signal voltage;
step 5, entering a drive stage;

the first global signal provides low voltage level, and the

second global signal provides low voltage level, and
the third global signal is kept to be low voltage level
after providing a pulse signal, and the scan signal
provides low voltage level, and the second, the third,
the fifth thin film transistors are deactivated, and the
fourth thin film transistor is activated for a pulse time
and then deactivated; the fourth thin film transistor
makes the voltage level of the first node, whichis a gate
voltage level of the first thin film transistor be the same
as the voltage level of the third node during an activa-
tion time thereof:

Ve=Vref

wherein V ; represents a voltage level of the first node, i.e.

the gate voltage of the first thin film transistor;

the voltage of the second node, i.e. the source voltage of

the first thin film transistor is:

Vs=Vpawa=Ven_11

wherein V represents the voltage level of the second

node, i.e. a source voltage of the first thin film transis-
tor,and V,, ,, represents a threshold voltage of the first
thin film transistor, which is the drive thin film tran-
sistor, and Vp,,,, represents the data signal voltage;

the organic light emitting diode emits light, and a current

flowing through the organic light emitting diode is
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irrelevant with the threshold voltage of the first thin
film transistor and the threshold voltage of the organic
light emitting diode;
wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth
thin film transistor and the fifth thin film transistor are
Low Temperature Poly-silicon thin film transistors,
oxide semiconductor thin film transistors or amorphous
silicon thin film transistors;
wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth
thin film transistor and the fifth thin film transistor are
Low Temperature Poly-silicon thin film transistors,
oxide semiconductor thin film transistors or amorphous
silicon thin film transistors.
12. The AMOLED pixel driving method according to
claim 11, wherein the reference voltage is a constant voltage.
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