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(57) ABSTRACT

The present disclosure provides an AMOLED pixel driving
circuit and pixel driving method, where the pixel driving
circuit includes one side of a first capacitor coupled to the
other side of a second capacitor, a gate of a fifth thin film
transistor receives a first scanning signal, a drain of the fifth
thin film transistor couples to a cathode of an OLED and a
source of a third thin film transistor, a gate of the third thin
film transistor receives a second scanning signal.
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AMOLED PIXEL DRIVING CIRCUIT AND
PIXEL DRIVING METHOD

FIELD OF THE INVENTION

[0001] The present disclosure relates to the field of display
technology, and more particularly to an active matrix
organic light-emitting diode (AMOLED) pixel driving cir-
cuit and a pixel driving method.

BACKGROUND OF THE INVENTION

[0002] Organic light emitting display (OLED) devices
have become the display devices having the highest devel-
opmental potential due their advantages, such as self-illu-
mination, low driving voltage, high illumination efficiency,
short response period, high definition and high contrast,
nearly 180 degree viewing angle, wide operating tempera-
tures, flexible display, a large full-color display area, etc.
[0003] Conventional AMOLED pixel driving circuits are
always 2T1C, which means being composed of two thin film
transistors and one capacitor.

[0004] Please refer to FIG. 1, the present AMOLED pixel
driving circuit with a 2T1C structure comprises a first thin
film transistor T10, a second thin film transistor T20, a
capacitor C10, and an OLED D10. The first thin film
transistor T10 is a driving thin film transistor, the second thin
film transistor T20 is a switching thin film transistor, and the
capacitor C10 is a storage capacitor. More specifically, a gate
of the second thin film transistor T 20 receives a scanning
signal Gate, a source of the second thin film transistor T 20
receives a data signal Data, and a drain of the second thin
film transistor T 20 couples to a gate of the first thin film
transistor T10. A source of the first thin film transistor T10
receives a positive voltage OVDD of a power source, a drain
of the first thin film transistor T 10 couples to an anode of
the OLED D10. The cathode of the OLED D10 receives a
negative voltage OVSS of a power source. One side of the
capacitor C10 couples to a gate of the first thin film transistor
T10, the other side of the capacitor C10 couples to a source
of the first thin film transistor T10. While the 2T1C pixel
driving circuit drives the AMOLED, the current flowing
through the OLED D10 meets the following condition:

1=kx(Vgs-Vih)2,

[0005] where 1 represents a current flowing through the
OLED D10, k represents an intrinsic conductive factor of the
driving thin film transistor, Vgs represents the voltage dif-
ference between a gate and a source of the first thin film
transistor T10, and Vth represents the threshold voltage of
the first thin film transistor T10. Therefore, it can be seen
that the current flowing through the OLED D10 relates to the
threshold voltage for driving thin film transistors.

[0006] The threshold voltages for the driving the thin film
transistors in each of the pixel driving circuits vary due to
instability resulting from the manufacturing processes of
panels. Therefore, the currents flowing into OLEDs will be
different, even when the same data voltage on the driving
thin film transistors is applied to each of the pixel driving
circuits. As a result, consistency and image display quality
will be affected. Once the driving duration becomes longer,
materials of thin film transistor begin deteriorating and
varying, then the threshold voltage for driving the thin film
transistor will drift. Also, drifting variations of the threshold
voltages of each of the driving thin film transistors are
different due to deteriorating diversity of the materials.
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Those foregoing occasions leads to issues such as uneven-
ness in the display, increase in starting voltage for driving
the thin film transistors, decrease of the current flowing
through the OLED, decline in luminosity, and decline of
illuminating efficiency.

[0007] Therefore, an AMOLED pixel driving circuit and
method is required to solve the problems of the present
technology.

SUMMARY OF THE INVENTION

[0008] The object of this disclosure provides an AMOLED
pixel driving circuit and pixel driving method which can
enhance the consistency of the display, the illumination of
the panels, and the efficiency of illumination.

[0009] To solve the above-mentioned technical problems,
the present disclosure provides an AMOLED pixel driving
circuit which comprises:

[0010] a first thin film transistor, a second thin film tran-
sistor, a third thin film transistor, a fourth thin film transistor,
a fifth thin film transistor, a sixth thin film transistor, a first
capacitor, a second capacitor, and an organic light-emitting
diode (OLED); wherein

[0011] an anode of the OLED receives a positive voltage
of a power source; one side of the second capacitor receives
the positive voltage of the power source, the other side of the
second capacitor is coupled to one side of the first capacitor;
[0012] a gate of the fifth thin film transistor receives a first
scanning signal, a source of the fifth thin film transistor
receives the positive voltage of the power source, a drain of
the fifth thin film transistor is coupled to a cathode of the
OLED and a source of the third thin film transistor;
[0013] a gate of the third thin film transistor receives a
second scanning signal, a drain of the third thin film tran-
sistor is coupled to the a drain of the first thin film transistor
and a drain of the second thin film transistor;

[0014] a gate of the second thin film transistor receives the
first scanning signal, a source of the second thin film
transistor is coupled to a node between the second capacitor
and the first capacitor;

[0015] a gate of the first thin film transistor is coupled to
the node between the second capacitor and the first capaci-
tor, a source of the first thin film transistor is coupled to the
other side of the first capacitor, a drain of the fourth thin film
transistor, and a drain of the sixth thin film transistor;
[0016] a gate of the sixth thin film transistor receives the
second scanning signal, a source of the sixth thin film
transistor receives a negative voltage of the power source;
[0017] a gate of the fourth thin film transistor receives a
third scanning signal, a source of the fourth thin film
transistor receives a data voltage;

[0018] the first scanning signal, the second scanning sig-
nal, and the third scanning signal are generated from an
external timing controller; the first thin film transistor, the
second thin film transistor, the third thin film transistor, the
fourth thin film transistor, the fifth thin film transistor, and
the sixth thin film transistor are N-type thin film transistors.
[0019] Inthe AMOLED pixel driving circuit of the present
disclosure, the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are low temperature poly-silicon thin film transis-
tors, oxide semiconductor thin film transistors, or amor-
phous silicon thin film transistors.
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[0020] Inthe AMOLED pixel driving circuit of the present
disclosure, the first scanning signal, the second scanning
signal, and the third scanning signal correspond to a initial-
izing stage, a threshold voltage storing stage, and a light
illuminating stage respectively;

[0021] in the initializing stage, the first scanning signal
and the second scanning signal are at a high potential,
the third scanning signal is at a low potential;

[0022] in the threshold voltage storing stage, the first
scanning signal and the third scanning signal are at a
high potential, the second scanning signal is at a low
potential;

[0023] in the light illuminating stage, the first scanning
signal and the third scanning signal are at a low
potential, the second scanning signal is at a high
potential.

[0024] To solve the above-mentioned technical problems,
the present disclosure provides an AMOLED pixel driving
circuit which comprises:

[0025] 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 sixth thin film
transistor, a first capacitor, a second capacitor, and an
organic light-emitting diode (OLED); wherein

[0026] an anode of the OLED receives a positive volt-
age of a power source; one side of the second capacitor
receives the positive voltage of the power source, the
other side of the second capacitor is coupled to one side
of the first capacitor;

[0027] a gate of the fifth thin film transistor receives a
first scanning signal, a source of the fifth thin film
transistor receives the positive voltage of the power
source, a drain of the fifth thin film transistor is coupled
to a cathode of the OLED and a source of the third thin
film transistor;

[0028] a gate of the third thin film transistor receives a
second scanning signal, a drain of the third thin film
transistor is coupled to the a drain of the first thin film
transistor and a drain of the second thin film transistor;

[0029] a gate of the second thin film transistor receives
the first scanning signal, a source of the second thin
film transistor is coupled to a node between the second
capacitor and the first capacitor,

[0030] a gate of the first thin film transistor is coupled
to the node between the second capacitor and the first
capacitor, a source of the first thin film transistor is
coupled to the other side of the first capacitor, a drain
of the fourth thin film transistor, and a drain of the sixth
thin film transistor;

[0031] agate ofthe sixth thin film transistor receives the
second scanning signal, a source of the sixth thin film
transistor receives a negative voltage of the power
source;

[0032] a gate of the fourth thin film transistor receives
a third scanning signal, a source of the fourth thin film
transistor receives a data voltage.

[0033] Inthe AMOLED pixel driving circuit of the present
disclosure, the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are low temperature poly-silicon thin film transis-
tors, oxide semiconductor thin film transistors, or amor-
phous silicon thin film transistors.
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[0034] Inthe AMOLED pixel driving circuit of the present
disclosure, the first scanning signal, the second scanning
signal, and the third scanning signal are generated from an
external timing controller.

[0035] Inthe AMOLED pixel driving circuit of the present
disclosure, the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are N-type thin film transistors.

[0036] Inthe AMOLED pixel driving circuit of the present
disclosure, the first scanning signal, the second scanning
signal, and the third scanning signal correspond to a initial-
izing stage, a threshold voltage storing stage, and a light
illuminating stage respectively;

[0037] in the initializing stage, the first scanning signal
and the second scanning signal are at a high potential,
the third scanning signal is at a low potential,

in the threshold voltage storing stage, the first scanning
signal and the third scanning signal are at a high potential,
the second scanning signal is at a low potential,

[0038] in the light illuminating stage, the first scanning
signal and the third scanning signal are at a low
potential, the second scanning signal is at a high
potential.

[0039] Inthe AMOLED pixel driving circuit of the present
disclosure, the first thin film transistor is a driving thin film
transistor, the fifth thin film transistor is a switch thin film
transistor.

[0040] The present disclosure further provides an AMO-
LED pixel driving method which comprises:

[0041] providing an AMOLED pixel driving circuit;

[0042] entering an initializing stage;

[0043] entering a threshold voltage storing stage; and

[0044] entering a light illuminating stage;

[0045] wherein the AMOLED pixel driving circuit
comprises:

[0046] 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 sixth thin film
transistor, a first capacitor, a second capacitor, and an
organic light-emitting diode (OLED);

[0047] an anode of the OLED receives a positive volt-
age of a power source; one side of the second capacitor
receives the positive voltage of the power source, the
other side of the second capacitor is coupled to one side
of the first capacitor;

[0048] a gate of the fifth thin film transistor receives a
first scanning signal, a source of the fifth thin film
transistor receives the positive voltage of the power
source, a drain of the fifth thin film transistor is coupled
to a cathode of the OLED and a source of the third thin
film transistor;

[0049] a gate of the third thin film transistor receives a
second scanning signal, a drain of the third thin film
transistor is coupled to the a drain of the first thin film
transistor and a drain of the second thin film transistor;

[0050] a gate of the second thin film transistor receives
the first scanning signal, a source of the second thin
film transistor is coupled to a node between the second
capacitor and the first capacitor;

[0051] a gate of the first thin film transistor is coupled
to the node between the second capacitor and the first
capacitor, a source of the first thin film transistor is
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coupled to the other side of the first capacitor, a drain
of the fourth thin film transistor, and a drain of the sixth
thin film transistor;

[0052] agate ofthe sixth thin film transistor receives the
second scanning signal, a source of the sixth thin film
transistor receives a negative voltage of the power
source;

[0053] a gate of the fourth thin film transistor receives
a third scanning signal, a source of the fourth thin film
transistor receives a data voltage;

[0054] in the initializing stage, the first scanning
signal provides a high potential, the second thin film
transistor and the fifth thin film transistor are on; the
second scanning signal provides a high potential, the
third thin film transistor and the sixth thin film
transistor are on; the third scanning signal provides
a low potential, the fourth thin film transistor is off;
a voltage of the gate of the first thin film transistor is
equal to the positive voltage of the power source, a
voltage of the source of the first thin film transistor
is equal to the negative voltage of the power source;

[0055] in the threshold voltage storing stage, the first
scanning signal provides a high potential, the second
thin film transistor and the fifth thin film transistor are
on; the second scanning signal provides a low potential,
the third thin film transistor and the sixth thin film
transistor are off; the third scanning signal provides a
high potential, the fourth thin film transistor is on; a
voltage of the source of the first thin film transistor is
equal to the data voltage, a voltage of the gate of the
first thin film transistor changes into Vd+Vth, wherein
the Vd is the data voltage, Vth is a threshold voltage of
the first thin film transistor;

[0056] in the light illuminating stage, the first scanning
signal provides a low potential, the second thin film
transistor and the fifth thin film transistor are off; the
second scanning signal provides a high potential, the
third thin film transistor and the sixth thin film transis-
tor are on; the third scanning signal provides a low
potential, the fourth thin film transistor is off; the
OLED illuminates, wherein an electric current which
flows through the OLED is irrelevant to the threshold
voltage of the first thin film transistor.

[0057] In the AMOLED pixel driving method of the
present disclosure, in the light illuminating stage, a voltage
applied to the source of the first thin film transistor changes
into the negative voltage of the power source, and a voltage
applied to the gate of the first thin film transistor changes
into Vd+Vth+dV so that electric current flowing through the
OLED is irrelevant to the threshold voltage of the first thin
film transistor, wherein 8V is a variation of the voltage
applied to the gate of the first thin film transistor as the
voltage applied to the source of the first thin film transistor
changing from the data voltage to the negative voltage of the
power source.

[0058] In the AMOLED pixel driving method of the
present disclosure, the first thin film transistor, the second
thin film transistor, the third thin film transistor, the fourth
thin film transistor, the fifth thin film transistor, and the sixth
thin film transistor are low temperature poly-silicon thin film
transistors, oxide semiconductor thin film transistors, or
amorphous silicon thin film transistor.
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[0059] In the AMOLED pixel driving method of the
present disclosure, the first scanning signal, the second
scanning signal, and the third scanning signal are generated
from an external timing

[0060] In the AMOLED pixel driving method of the
present disclosure, the first thin film transistor is a driving
thin film transistor, the fifth thin film transistor is a switch
thin film transistor.

[0061] In the AMOLED pixel driving method of the
present disclosure, the first thin film transistor, the second
thin film transistor, the third thin film transistor, the fourth
thin film transistor, the fifth thin film transistor, and the sixth
thin film transistor are N-type thin film transistors.

[0062] By improving the present pixel driving circuit, the
AMOLED pixel driving circuit and the pixel driving method
of the present disclosure eliminates the affection to the
OLED caused by the threshold voltage of driving thin film
transistor. Also, the unevenness of the display is improved.
In addition, the problems of the panels accompanying the
deterioration of OLED components, such as the decline of
the illumination and illuminating efficiency, can be avoided.

DESCRIPTION OF THE DRAWINGS

[0063] FIG. 1 illustrates a circuit diagram of the present
2T1C pixel driving circuit applied to an AMOLED.

[0064] FIG. 2 illustrates a circuit diagram of the present
5T2C pixel driving circuit applied to an AMOLED.

[0065] FIG. 3 illustrates a circuit diagram of the present
8T1C pixel driving circuit applied to AMOLED.

[0066] FIG. 4 illustrates a circuit diagram of an AMOLED
pixel driving circuit of the present disclosure.

[0067] FIG. 5 illustrates a timing diagram of an AMOLED
pixel driving circuit of the present disclosure.

[0068] FIG. 6 illustrates step 2 of an AMOLED pixel
driving method of the present disclosure.

[0069] FIG. 7 illustrates step 3 of the AMOLED pixel
driving method of the present disclosure.

[0070] FIG. 8 illustrates step 4 of the AMOLED pixel
driving method of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0071] The illustrations of the following embodiments
take the attached drawings as reference to indicate the
applicable specific examples of the present disclosure. The
mentioned directional terms, such as upper, lower, front,
back, left, right, inner, outer, side, longitudinal/vertical,
transverse/horizontal, etc., are only directions by referring to
the accompanying drawings, and thus the used directional
terms are used to describe and understand the present
invention, but the present invention is not limited thereto.
Units having similar structures are numbered the same.

[0072] The general solutions, which aim to drifting thresh-
old voltage for driving the thin film transistor (TFT), are
improving the AMOLE pixel driving circuit by increasing
the number of the thin film transistors and the number of
control signals, in order to compensate the threshold volt-
ages for driving the thin film transistors. Therefore, the
currents flowing through the OLED can be irrelevant to the
threshold voltage for driving the thin film transistors when
the OLED illuminates. Please refer to FIG. 2 which illus-
trates an AMOLED pixel driving circuit adopting the 5T2C
structure, i.e., the structure is composed of five thin film
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transistors and two capacitors. The 5T2C structure com-
prises a first thin film transistor T21, a second thin film
transistor T22, a third thin film transistor T23, a fourth thin
film transistor T24, a fifth thin film transistor T25, a first
capacitor C20, a second capacitor C21, and an OLED D20.
The particular connections are: a gate of the first thin film
transistor T21 receives a scanning signal Sit a source of the
first thin film transistor T21 receives a data signal Data, a
drain of the first thin film transistor T21 couples to a first
node Q, a gate of the second thin film transistor T22 receives
a scanning signal S12, a source of the second thin film
transistor T22 couples to the first node Q, and a drain of the
second thin film transistor T22 couples to the anode of the
OLED D20.

[0073] One side of the first capacitor C20 connects to the
first node Q, the other side of the first capacitor C20 receives
a positive voltage OVDD of a power source, one side of the
second capacitor C21 connects to the first node Q, the other
side of the second capacitor C21 couples to a gate of the fifth
thin film transistor T25 and a source of the fourth thin film
transistor 124, a drain of the fourth thin film transistor T24
couples to the second node P, a gate of the fourth thin film
transistor T24 receives the second scanning signal S12, a
source of the fifth thin film transistor T25 receives a positive
voltage OVDD of a power source, a drain of the fifth thin
film transistor T25 couples to a second node P, a gate of the
third thin film transistor T23 receive a emitting signal EM,
a source of the third thin film transistor T23 couples to the
second node P, a drain of the third thin film transistor T23
couples to the anode of the OLED D20, and the cathode of
the OLED D20 couples to a negative voltage OVSS of a
power source.

[0074] Although the above-mentioned 5T2C structure can
eliminate the Vth for driving the thin film transistor; how-
ever, the potential of node A still remains in Vdata+OVDD-
Vth-Vref in the Data Writing stage and the Emission stage,
where Vref is a reference voltage. The luminosity of OLEDs
in every pixel are various due to the unevenness of the
OLED:s in the panel. Therefore, if Vref becomes too high,
OLEDs will illuminate during resetting stage. If Vref
becomes too low, the potential of node A in the Data Writing
stage and the Emission stage becomes too high, and the
driving thin film transistors will be lead to cut-off status so
that the value of Vref becomes unstable.

[0075] FIG. 3 illustrates another type of AMOLED pixel
driving circuit adopting an 8T1C structure, i.e., a structure
composed by 8 thin film transistors and one capacitor. The
8T1C structure comprises a first thin film transistor T31, a
second thin film transistor 132, a third thin film transistor
T33, a fourth thin film transistor T34, a fifth thin film
transistor T35, a sixth thin film transistor T36, a seventh thin
film transistor T37, an eighth thin film transistor T38, a
capacitor C30, and an OLED D30. The particular connec-
tions are: a gate of the first thin film transistor T31 receives
a scanning signal 82, a source of the first thin film transistor
T31 receives a reference voltage Vref, a drain of the first thin
film transistor T31 couples to one side of the capacitor C30
and a source of the seventh thin film transistor T37, the other
side of the capacitor C30 couples to a source of the third thin
film transistor T33 and a gate of the fifth thin film transistor
T35, a drain of the third thin film transistor T33 couples to
a source of the fourth thin film transistor T34 and a drain of
the second thin film transistor T32, a gate of the second thin
film transistor T32 receives the scanning signal S1, a source
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of the second thin film transistor T32 receives a voltage Vini.
A gate of the third thin film transistor T33 and a gate of the
fourth thin film transistor T34 receive the scanning signal
S2.

[0076] A drain of the fourth thin film transistor T34
couples to a drain of the fifth thin film transistor T35 and the
anode of the OLED D30, the cathode of the OLED D30
receives a negative voltage VSS of a power source, a source
of the fifth thin film transistor T35 couples to a drain of the
eighth thin film transistor T38 and a drain of the seventh thin
film transistor T37, a source of the seventh thin film tran-
sistor T37 couples to a drain of the sixth thin film transistor,
a source of the sixth thin film transistor T36 receives a
positive voltage VDD of a power source, both a gate of the
sixth thin film transistor T36 and a gate of the seventh thin
film transistor T37 receive the scanning signal S3, a gate of
the eighth thin film transistor T38 receives the scanning
signal S2, and a source of the eighth thin film transistor T38
receives the date voltage Vdata.

[0077] The above-mentioned 8T1C structure can elimi-
nate the Vth for driving TFTs; however, more TFTs are
required. Thus, the aperture ratio of the panels is decreased,
which leads to the decline of the displaying illumination. In
addition, more TFTs will produce parasitic capacitors. On
the other hand, the number of inputted signals will increase
because this structure requires two external powers Vref and
Vini,

[0078] Please refer to FIG. 4 which illustrates the circuit
diagram of the AMOLED pixel driving circuit of the present
disclosure.

[0079] As shown in FIG. 4, the AMOLED pixel driving
circuit of the present disclosure comprises 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 sixth thin film transistor T6, a first
capacitor C1, a second capacitor C2, and an OLED D1,
where the first thin film transistor T1 is a driving thin film
transistor and the fifth thin film transistor T5 is a switching
thin film transistor.

[0080] The particular connections of each component are
as follows: the anode of the OLED D1 receives the positive
voltage OVDD of a power source; one side of the second
capacitor C2 receives the positive voltage OVDD of a power
source; the other side of the second capacitor C2 couples to
one side of the first capacitor C1.

[0081] A gate of the fifth thin film transistor receives the
first scanning signal Scanl, a source of the fifth thin film
transistor T5 receives a positive voltage OVDD of a power
source, and a drain of the fifth thin film transistor T5 couples
to the cathode of the OLED D1.

[0082] A gate of the third thin film transistor T3 receives
the second scanning signal Scan2, a source of the third thin
film transistor T3 couples to the cathode of the OLED D1,
i.e., asource of the third thin film transistor T3 couples to the
cathode of the OLED D1 and a drain of the fifth thin film
transistor T5. A drain of the third thin film transistor T3
couples to a drain of the first thin film transistor T1 and a
drain of the second thin film transistor T2.

[0083] A gate of the second thin film transistor T2 receives
the first scanning signal Scanl, a source of the second thin
film transistor T2 couples to a node between the second
capacitor C2 and the first capacitor C1.

[0084] A gate of the first thin film transistor T1 couples to
a node between the second capacitor C2 and the first
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capacitor C1, a source of the first thin film transistor T1
couples to the other side of the first capacitor CI.

[0085] A gate of the sixth thin film transistor T6 receives
a second scanning Scan2, a source of the sixth thin film
transistor T6 receives the negative voltage OVSS of a power
source, a drain of the sixth thin film transistor T6 couples to
a drain of the first thin film transistor T1, i.e., a drain of the
sixth thin film transistor T6 couples to a source of the first
thin film transistor T1, the other side of the first capacitor C1
and a drain of the fourth thin film transistor T4.

[0086] A gate of the fourth thin film transistor T4 receives
the third scanning signal Scan3, a source of the fourth thin
film transistor T4 receives the data voltage Vd, a drain of the
fourth thin film transistor T4 couples to a gate of the first thin
film transistor T1, i.e., a drain of the fourth thin film
transistor T4 couples to a source of the first thin film
transistor T1, a drain of the sixth thin film transistor T6, and
the other side of the first capacitor C1.

[0087] The first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are low temperature poly-silicon thin film transis-
tors, oxide semiconductor thin film transistors, or amor-
phous silicon thin film transistors.

[0088] The first scanning signal, the second scanning
signal, and the third scanning signal are generated from an
external timing controller.

[0089] The first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are N-type thin film transistors.

[0090] The first scanning signal, the second scanning
signal, and the third scanning signal correspond to an
initializing stage, a threshold voltage storing stage, and a
light illuminating stage respectively.

[0091] On the basic of above-mentioned AMOLED pixel
driving circuit, the present disclosure further provides an
AMOLED pixel driving method comprising the following
steps:

[0092] Step S101, providing an AMOLED pixel driving
circuit.
[0093] Please refer to FIG. 4 and the context above for the

specific content.

[0094] Step S102, entering the initialization stage.
[0095] As shown in FIG. 5, together with FIG. 6, in the
initialization stage, i.e., during the period t041, the first
scanning signal Scanl and the second scanning signal Scan2
are at a high potential, the third scanning signal Scan3 is at
a low potential.

[0096] The first scanning signal Scanl provides a high
potential to make the second thin film transistor T2 and the
fifth thin film transistor T5 be on. The second scanning
Scan2 provides a high potential to make the third thin film
transistor T3 and the sixth thin film transistor T6 to be on.
The third scanning signal Scan3 provides a low potential and
the fourth thin film transistor T4 is off. A gate of the first thin
film transistor T1 (simplified named as node g) is charged by
the positive voltage OVDD of a power source, so that the
voltage of the first thin film transistor Vg equals to the
positive voltage OVDD. Because the sixth thin film transis-
tor T6 is on, the negative voltage OVSS of a power source
charges to a source of the first thin film transistor T1
(simplified named as node s) to make the voltage of the first
thin film transistor T1 equals to the negative voltage OVSS
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of a power source. Because the fifth thin film transistor T5
is on, the OLED D1 does not illuminate. The initialization
of node g and node s is completed in this stage.

[0097] Step S103, entering the threshold voltage storing
stage.
[0098] As shown in FIG. 5, together with FIG. 7, in the

threshold voltage storing stage, i.e. during the period t1-t2,
the first scanning signal Scanl and the third scanning signal
Scan3 are at a high potential, the second scanning signal
Scan2 is at a low potential.

[0099] The first scanning signal Scanl provides a high
potential to make the second thin film transistor T2 and the
fifth thin film transistor T5 to be on. The second scanning
signal Scan2 provides a low potential to make the third thin
film transistor T3 and the sixth thin film transistor T6 to be
off. The third scanning signal Scan3 provides a high poten-
tial and the fourth thin film transistor T4 is on, so that the
data voltage Vd charges to node s. The gate voltage of the
first thin film transistor T1 (Vs) equals to the data voltage
Vd. Because the second thin film transistor T2 is on and the
third thin film transistor T3 is off, the potential of node g
keeps discharging through the first thin film transistor T1
and the second thin film transistor T2 until the differential
voltage between the node g and node s reaches the threshold
voltage for driving the thin film transistor T1, i.e., Vth.

[0100] Vg and Vs satisfy the following formula:
Vg-Vs=Vth,

[0101] where Vs=Vd,

[0102] Therefore, Vg=Vd+Vth.

[0103] That is, the voltage of a gate of the first thin film

transistor T1 changes into Vd+Vth, where Vg represents the
voltage of the node g, Vs represents the voltage of the node
s, Vd represents the data voltage, Vth represents the thresh-
old voltage of the first thin film transistor T1.

[0104] Because the fifth thin film transistor T5 is on, the
OLED D1 does not illuminate. The potential storage of the
threshold voltage Vth is completed in this stage.

[0105] Step S104, entering the light illuminating stage.
[0106] As shown in FIG. 5, together with FIG. 8, in the
light illuminating stage, i.e., the period of 12-t3, the first
scanning signal Scanl and the third scanning signal Scan3
are at a low potential, the second scanning signal Scan2 is
at a high potential.

[0107] The first scanning signal Scanl provides a low
potential. The second thin film transistor T2 and the fifth thin
film transistor T5 are off. The second scanning signal Scan2
provides a high potential. The third thin film transistor T3
and the sixth thin film transistor T6 are on. The third
scanning signal Scan3 provides a low potential, and the
fourth thin film transistor T4 is off. Because the fifth thin
film transistor T5 is off, the OLED D1 illuminate where the
current flowing through the OLED D1 is irrelevant to the
threshold voltage of the first thin film transistor T1.

[0108] More particular, the fourth thin film transistor T4 is
off and the sixth thin film transistor T6 is on thus the
potential of the node s changes into Vs=OVSS. The second
thin film transistor T2 is off.

[0109] From the law of capacitive coupling, the potential
of the node g (Vg) can be obtained as follows:

Vg=Vi+Vih+dV,
[0110] where, 3V=(OVSS-Vd)*C1/(C1+C2).

[0111] Where 8V represents the variation of the voltage
applied to the gate of the first thin film transistor after the
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voltage applied to the source of the first thin film transistor
changing from the data voltage to the negative voltage of the
power source. C1 represents the capacitance of the first
capacitor and C2 represents the capacitance of the second
capacitor.

[0112] The differential voltage between the node g and
node s changes into the following status at this moment:

Vgs=Vg-Vs=8V+Vih+Vd-OVSS;

[0113] The current flowing through the OLED D1 satis-
fies:

I=k(Vas—Vih)2=k(VA-OVSS+07)2.
[0114] To conclude with the above formulas, the final

current flowing through the OLED D1 becomes:
[=k[(Vd-OVSSy*C2/(C1+C2)]2

[0115] As a result, the current of the OLED becomes
irrelevant to the threshold voltage for driving the first thin
film transistor. The affection to the OLED generated from
the threshold voltage Vth will be eliminated. Thus, the
unevenness and the illuminating efficiency of the displaying
are enhanced.

[0116] By improving the present pixel driving circuit, the
AMOLED pixel driving circuit and pixel driving method of
the present disclosure eliminates the affection to the OLED
caused from the threshold voltage for driving the thin film
transistors. Also, the unevenness of displaying is improved.
In addition, the problems of panels accompanying with the
deterioration of OLED components, such as the decline of
the illumination or the decline of the illuminating efficiency,
can be avoided.

[0117] In conclusion, although this disclosure has been
disclosed through the preferable embodiments above, the
preferable embodiments above are not utilized to limit this
disclosure. One having ordinary skills can change and
modify without violating the concepts and scope of this
disclosure. Therefore, the scope that this disclosure protects
is based on the scope defined by the claims.

What is claimed is:

1. An active matrix organic light-emitting diode (AMO-

LED) 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 sixth thin film transistor, a
first capacitor, a second capacitor, and an organic
light-emitting diode (OLED); wherein

an anode of the OLED receives a positive voltage of a
power source; one side of the second capacitor receives
the positive voltage of the power source, the other side
of the second capacitor is coupled to one side of the first
capacitor;

a gate of the fifth thin film transistor receives a first
scanning signal, a source of the fifth thin film transistor
receives the positive voltage of the power source, a
drain of the fifth thin film transistor is coupled to a
cathode of the OLED and a source of the third thin film
transistor;

a gate of the third thin film transistor receives a second
scanning signal, a drain of the third thin film transistor
is coupled to the a drain of the first thin film transistor
and a drain of the second thin film transistor;

a gate of the second thin film transistor receives the first
scanning signal, a source of the second thin film
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transistor is coupled to a node between the second
capacitor and the first capacitor;

a gate of the first thin film transistor is coupled to the node
between the second capacitor and the first capacitor, a
source of the first thin film transistor is coupled to the
other side of the first capacitor, a drain of the fourth thin
film transistor, and a drain of the sixth thin film
transistor;

a gate of the sixth thin film transistor receives the second
scanning signal, a source of the sixth thin film transistor
receives a negative voltage of the power source;

a gate of the fourth thin film transistor receives a third
scanning signal, a source of the fourth thin film tran-
sistor receives a data voltage;

the first scanning signal, the second scanning signal, and
the third scanning signal are generated from an external
timing controller; the first thin film transistor, the
second thin film transistor, the third thin film transistor,
the fourth thin film transistor, the fifth thin film tran-
sistor, and the sixth thin film transistor are N-type thin
film transistors.

2. The AMOLED pixel driving circuit according to claim

1, wherein the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are low temperature poly-silicon thin film transis-
tors, oxide semiconductor thin film transistors, or amor-
phous silicon thin film transistors.

3. The AMOLED pixel driving circuit according to claim

1, wherein the first scanning signal, the second scanning
signal, and the third scanning signal correspond to a initial-
izing stage, a threshold voltage storing stage, and a light
illuminating stage respectively;

in the initializing stage, the first scanning signal and the
second scanning signal are at a high potential, the third
scanning signal is at a low potential;

in the threshold voltage storing stage, the first scanning
signal and the third scanning signal are at a high
potential, the second scanning signal is at a low poten-
tial,

in the light illuminating stage, the first scanning signal and
the third scanning signal are at a low potential, the
second scanning signal is at a high potential.

4. An active matrix organic light-emitting diode (AMO-

LED) 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 sixth thin film transistor, a
first capacitor, a second capacitor, and an organic
light-emitting diode (OLED); wherein

an anode of the OLED receives a positive voltage of a
power source; one side of the second capacitor receives
the positive voltage of the power source, the other side
of the second capacitor is coupled to one side of the first
capacitor;

a gate of the fifth thin film transistor receives a first
scanning signal, a source of the fifth thin film transistor
receives the positive voltage of the power source, a
drain of the fifth thin film transistor is coupled to a
cathode of the OLED and a source of the third thin film
transistor;

a gate of the third thin film transistor receives a second
scanning signal, a drain of the third thin film transistor
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is coupled to the a drain of the first thin film transistor
and a drain of the second thin film transistor;

a gate of the second thin film transistor receives the first
scanning signal, a source of the second thin film
transistor is coupled to a node between the second
capacitor and the first capacitor;

a gate of the first thin film transistor is coupled to the node
between the second capacitor and the first capacitor, a
source of the first thin film transistor is coupled to the
other side of the first capacitor, a drain of the fourth thin
film transistor, and a drain of the sixth thin film
transistor;

a gate of the sixth thin film transistor receives the second
scanning signal, a source of the sixth thin film transistor
receives a negative voltage of the power source;

a gate of the fourth thin film transistor receives a third
scanning signal, a source of the fourth thin film tran-
sistor receives a data voltage.

5. The AMOLED pixel driving circuit according to claim

4, wherein the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are low temperature poly-silicon thin film transis-
tors, oxide semiconductor thin film transistors, or amor-
phous silicon thin film transistors.

6. The AMOLED pixel driving circuit according to claim

4, wherein the first scanning signal, the second scanning
signal, and the third scanning signal are generated from an
external timing controller.

7. The AMOLED pixel driving circuit according to claim

4, wherein the first thin film transistor, the second thin film
transistor, the third thin film transistor, the fourth thin film
transistor, the fifth thin film transistor, and the sixth thin film
transistor are N-type thin film transistors.

8. The AMOLED pixel driving circuit according to claim

4, wherein the first scanning signal, the second scanning
signal, and the third scanning signal are combined and
correspond to a initializing stage, a threshold voltage storing
stage, and a light illuminating stage respectively;

in the initializing stage, the first scanning signal and the
second scanning signal are at a high potential, the third
scanning signal is at a low potential;

in the threshold voltage storing stage, the first scanning
signal and the third scanning signal are at a high
potential, the second scanning signal is at a low poten-
tial,

in the light illuminating stage, the first scanning signal and
the third scanning signal are at a low potential, the
second scanning signal is at a high potential.

9. The AMOLED pixel driving circuit according to claim

4, wherein the first thin film transistor is a driving thin film
transistor, the fifth thin film transistor is a switch thin film
transistor.

10. An active matrix organic light-emitting diode (AMO-

LED) pixel driving method comprising:

providing an AMOLED pixel driving circuit;

entering an initializing stage;

entering a threshold voltage storing stage; and

entering a light illuminating stage;

wherein 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 sixth thin film transistor, a

Jan. 17,2019

first capacitor, a second capacitor, and an organic
light-emitting diode (OLED);

an anode of the OLED receives a positive voltage of a
power source; one side of the second capacitor receives
the positive voltage of the power source, the other side
of the second capacitor is coupled to one side of the first
capacitor;

a gate of the fifth thin film transistor receives a first
scanning signal, a source of the fifth thin film transistor
receives the positive voltage of the power source, a
drain of the fifth thin film transistor is coupled to a
cathode of the OLED and a source of the third thin film
transistor;

a gate of the third thin film transistor receives a second
scanning signal, a drain of the third thin film transistor
is coupled to the a drain of the first thin film transistor
and a drain of the second thin film transistor;

a gate of the second thin film transistor receives the first
scanning signal, a source of the second thin film
transistor is coupled to a node between the second
capacitor and the first capacitor;

a gate of the first thin film transistor is coupled to the node
between the second capacitor and the first capacitor, a
source of the first thin film transistor is coupled to the
other side of the first capacitor, a drain of the fourth thin
film transistor, and a drain of the sixth thin film
transistor;

a gate of the sixth thin film transistor receives the second
scanning signal, a source of the sixth thin film transistor
receives a negative voltage of the power source;

a gate of the fourth thin film transistor receives a third
scanning signal, a source of the fourth thin film tran-
sistor receives a data voltage;

in the initializing stage, the first scanning signal provides
a high potential, the second thin film transistor and the
fifth thin film transistor are on; the second scanning
signal provides a high potential, the third thin film
transistor and the sixth thin film transistor are on; the
third scanning signal provides a low potential, the
fourth thin film transistor is off; a voltage of the gate of
the first thin film transistor is equal to the positive
voltage of the power source, a voltage of the source of
the first thin film transistor is equal to the negative
voltage of the power source;

in the threshold voltage storing stage, the first scanning
signal provides a high potential, the second thin film
transistor and the fifth thin film transistor are on; the
second scanning signal provides a low potential, the
third thin film transistor and the sixth thin film transis-
tor are off; the third scanning signal provides a high
potential, the fourth thin film transistor is on; a voltage
of the source of the first thin film transistor is equal to
the data voltage, a voltage of the gate of the first thin
film transistor changes into Vd+Vth, wherein the Vd is
the data voltage, Vth is a threshold voltage of the first
thin film transistor;

in the light illuminating stage, the first scanning signal
provides a low potential, the second thin film transistor
and the fifth thin film transistor are off; the second
scanning signal provides a high potential, the third thin
film transistor and the sixth thin film transistor are on;
the third scanning signal provides a low potential, the
fourth thin film transistor is off; the OLED illuminates,
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wherein an electric current which flows through the
OLED is irrelevant to the threshold voltage of the first
thin film transistor.

11. The AMOLED pixel driving method according to
claim 10, wherein in the light illuminating stage, a voltage
applied to the source of the first thin film transistor changes
into the negative voltage of the power source, and a voltage
applied to the gate of the first thin film transistor changes
into Vd+Vth+dV so that electric current flowing through the
OLED is irrelevant to the threshold voltage of the first thin
film transistor, wherein 8V is a variation of the voltage
applied to the gate of the first thin film transistor as the
voltage applied to the source of the first thin film transistor
changing from the data voltage to the negative voltage of the
power source.

12. The AMOLED pixel driving method according to
claim 10, wherein the first thin film transistor, the second
thin film transistor, the third thin film transistor, the fourth
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thin film transistor, the fifth thin film transistor, and the sixth
thin film transistor are low temperature poly-silicon thin film
transistors, oxide semiconductor thin film transistors, or
amorphous silicon thin film transistors.

13. The AMOLED pixel driving method according to
claim 10, wherein the first scanning signal, the second
scanning signal, and the third scanning signal are generated
from an external timing controller.

14. The AMOLED pixel driving method according to
claim 10, wherein the first thin film transistor is a driving
thin film transistor, the fifth thin film transistor is a switch
thin film transistor.

15. The AMOLED pixel driving method according to
claim 10, wherein the first thin film transistor, the second
thin film transistor, the third thin film transistor, the fourth
thin film transistor, the fifth thin film transistor, and the sixth
thin film transistor are N-type thin film transistors.
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