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(57) ABSTRACT

An AMOLED pixel driving circuit and an AMOLED pixel
driving method are provided. The AMOLED pixel driving
circuit utilizes a 6T1C circuit in conjunction with a simple
driving timing. A threshold voltage of a driving transistor
can be effectively compensated, so that a current flowing
through an organic light emitting device is not affected by
the threshold voltage. Display uniformity of a panel can be
increased. Furthermore, the structure of the AMOLED pixel
driving circuit is simplified, and benefit is increased.
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1
AMOLED PIXEL DRIVING CIRCUIT AND
AMOLED PIXEL DRIVING METHOD

BACKGROUND
Field

The present disclosure relates to a technological field of
displays, and more particularly to an AMOLED pixel driv-
ing circuit and an AMOLED pixel driving method.

Background

A current drives thin film transistors (TFTs) to be in a
saturation state, so that an active matrix organic light emit-
ting diode (AMOLED) can emit light. A 2T1C driving
circuit often serves as a conventional AMOLED driving
circuit. Please refer to FIG. 1. The 2T1C driving circuit
includes two TFTs and a capacitor. T1 is a driving transistor
of apixel. T2 is a switching transistor. A gate line Gate turns
on the switching transistor T2. A data voltage Data charges
and discharges a storage capacitor Cst. The switching tran-
sistor T2 is turned off during a light emitting duration. A
voltage stored in the storage capacitor Cst makes the driving
transistor T1 remain in a turned-on state, and a conducting
current drives the AMOLED to emit light. The current
passing through the AMOLED should be stable to imple-
ment a stable display. However, since a manufacturing
process is limited, a threshold voltage for driving the driving
transistor T1 is not uniform and drifting. Accordingly, dif-
ferent driving currents are generated when gray level volt-
ages are the same. When the driving currents are not
uniform, a working state of a light emitting device is not
stable. Furthermore, the deterioration of the light emitting
device increases a turned-on voltage. As such, brightness of
a panel is not uniform and light emitting efficiency is not
high.

An improvement is disclosed to solve the above-men-
tioned problem in the prior art. By adding a new TFT or
signal, effect resulted from the drifting threshold voltage can
be weakened or canceled. However, a circuit after the
improvement requires many TFTs, data control lines, and
power sources, and a control timing is more complicated, so
that cost is increased.

Consequently, there is a need to provide an AMOLED
pixel driving circuit and an AMOLED pixel driving method
to solve the above-mentioned problems in the prior art.

SUMMARY OF THE DISCLOSURE

An objective of the present disclosure is to provide an
AMOLED pixel driving circuit and an AMOLED pixel
driving method to solve the problem that the conventional
driving circuit is complicated and to eliminate an effect of a
threshold voltage of a driving transistor on a driving current.

To achieve the above-mentioned objective, the AMOLED
pixel driving circuit provided by the present disclosure
utilizes the following technical scheme.

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 sixth thin film transistor, a capacitor, and an
organic light emitting diode,

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

A second scanning signal is inputted to a gate of the
second thin film transistor, a source of the second thin film
transistor is electrically coupled to the third node, and a
drain of the second thin film transistor is electrically coupled
to the first node;

A third scanning signal is inputted to a gate of the third
thin film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film transistor is
electrically coupled to the third node;

The second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source 1s inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor is
electrically coupled to the cathode of the organic light
emitting diode;

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

A fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power source
is inputted to a source of the sixth thin film transistor, and a
drain of the sixth thin film transistor is electrically coupled
to the second node;

One terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is electri-
cally coupled to a ground,

The positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the cathode of
the organic light emitting diode is electrically coupled to the
drain of the fourth thin film transistor and the source of the
third thin film transistor;

The first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
provided by an external timing controller,

The first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
combined to correspond to a voltage initialization stage, a
voltage storage stage, and a light emitting display stage.

In the 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.

In the 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,

In the voltage initialization stage, the first scanning signal
provides a low level, the second scanning signal provides a
high level, the third scanning signal provides a high level,
and the fourth scanning signal provides a low level,

In the voltage storage stage, the first scanning signal
provides a high level, the second scanning signal provides a
high level, the third scanning signal provides a low level,
and the fourth scanning signal provides a low level,

In the light emitting display stage, the first scanning signal
provides a low level, the second scanning signal provides a
low level, the third scanning signal provides a high level,
and the fourth scanning signal provides a high level.
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To achieve the above-mentioned objective, the AMOLED
pixel driving circuit provided by the present disclosure
further utilizes the following technical scheme.

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 sixth thin film transistor, a capacitor, and an
organic light emitting diode,

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

A second scanning signal is inputted to a gate of the
second thin film transistor, a source of the second thin film
transistor is electrically coupled to the third node, and a
drain of the second thin film transistor is electrically coupled
to the first node;

A third scanning signal is inputted to a gate of the third
thin film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film transistor is
electrically coupled to the third node;

The second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source is inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor is
electrically coupled to the cathode of the organic light
emitting diode;

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

A fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power source
is inputted to a source of the sixth thin film transistor, and a
drain of the sixth thin film transistor is electrically coupled
to the second node;

One terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is electri-
cally coupled to a ground,

The positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the cathode of
the organic light emitting diode is electrically coupled to the
drain of the fourth thin film transistor and the source of the
third thin film transistor.

In the AMOLED pixel driving circuit of the present
disclosure, the first scanning signal, the second scanning
signal, the third scanning signal, and the fourth scanning
signal are provided by an external timing controller.

In the 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.

In the AMOLED pixel driving circuit of the present
disclosure, the first scanning signal, the second scanning
signal, the third scanning signal, and the fourth scanning
signal are combined to correspond to a voltage initialization
stage, a voltage storage stage, and a light emitting display
stage.

In the 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
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transistor, the fifth thin film transistor, and the sixth thin film
transistor are N-type thin film transistors,

In the voltage initialization stage, the first scanning signal
provides a low level, the second scanning signal provides a
high level, the third scanning signal provides a high level,
and the fourth scanning signal provides a low level,

In the voltage storage stage, the first scanning signal
provides a high level, the second scanning signal provides a
high level, the third scanning signal provides a low level,
and the fourth scanning signal provides a low level,

In the light emitting display stage, the first scanning signal
provides a low level, the second scanning signal provides a
low level, the third scanning signal provides a high level,
and the fourth scanning signal provides a high level.

The present disclosure further provides an AMOLED
pixel driving method. A technical scheme is described as
follows.

In 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 sixth thin film transistor, a capacitor, and an
organic light emitting diode,

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

A second scanning signal is inputted to a gate of the
second thin film transistor, a source of the second thin film
transistor is electrically coupled to the third node, and a
drain of the second thin film transistor is electrically coupled
to the first node;

A third scanning signal is inputted to a gate of the third
thin film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film transistor is
electrically coupled to the third node;

The second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source 1s inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor is
electrically coupled to the cathode of the organic light
emitting diode;

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

A fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power source
is inputted to a source of the sixth thin film transistor, and a
drain of the sixth thin film transistor is electrically coupled
to the second node;

One terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is electri-
cally coupled to a ground,

The positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the cathode of
the organic light emitting diode is electrically coupled to the
drain of the fourth thin film transistor and the source of the
third thin film transistor,

In step 2, performing a voltage initialization stage,

The first scanning signal controls the fifth thin film
transistor to be turned off, the second scanning signal
controls the second thin film transistor and the fourth thin
film transistor to be turned on, the third scanning signal
controls the third thin film transistor to be turned on, the
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fourth scanning signal controls the sixth thin film transistor
to be turned off, the positive voltage of the power source is
written to the first node and stored in the capacitor, and the
organic light emitting diode does not emit light;

In step 3, performing a voltage storage stage,

The first scanning signal controls the fifth thin film
transistor to be turned on, the second scanning signal con-
trols the second thin film transistor and the fourth thin film
transistor to be turned on, the third scanning signal controls
the third thin film transistor to be turned off, the fourth
scanning signal controls the sixth thin film transistor to be
turned off, the data signal provides a display data voltage,
the data signal is written to the second node, the capacitor is
discharged, so that a voltage of the first node is equal to a
sum of a voltage of the second node and a threshold voltage
of the first thin film transistor, the voltage of the first node
is stored in the capacitor, and the organic light emitting
diode does not emit light;

In step 4, performing a light emitting display stage,

The first scanning signal controls the fifth thin film
transistor to be turned off, the second scanning signal
controls the second thin film transistor and the fourth thin
film transistor to be turned off, the third scanning signal
controls the third thin film transistor to be turned on, the
fourth scanning signal controls the sixth thin film transistor
to be turned on, the voltage of the first node is kept at a sum
of the data signal and the threshold voltage of the first thin
film transistor by the capacitor, the negative voltage of the
power source is written to the second node, the first thin film
transistor is turned on, and the organic light emitting diode
emits light.

In the AMOLED pixel driving method of the present
disclosure, the first scanning signal, the second scanning
signal, the third scanning signal, and the fourth scanning
signal are provided by an external timing controller.

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.

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,

In the voltage initialization stage, the first scanning signal
provides a low level, the second scanning signal provides a
high level, the third scanning signal provides a high level,
and the fourth scanning signal provides a low level;

In the voltage storage stage, the first scanning signal
provides a high level, the second scanning signal provides a
high level, the third scanning signal provides a low level,
and the fourth scanning signal provides a low level;

In the light emitting display stage, the first scanning signal
provides a low level, the second scanning signal provides a
low level, the third scanning signal provides a high level,
and the fourth scanning signal provides a high level.

The AMOLED pixel driving circuit and the AMOLED
pixel driving method provided by the present disclosure
utilizes the 6T1C circuit in conjunction with a simple
driving timing. An extra power source is not required, and
control signals are fewer. As such, the threshold voltage of
the driving transistor can be effectively compensated, so that
the current flowing through the organic light emitting device
is not affected by the threshold voltage. The effect of
deterioration of the organic light emitting device on display
brightness can be eliminated, and display uniformity of a
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panel can be increased. Furthermore, the structure of the
AMOLED pixel driving circuit is simplified, and cost is
decreased significantly.

For better understanding of the aforementioned content of
the present disclosure, preferable embodiments are illus-
trated in accordance with the attached drawings for further
explanation.

BRIEF DESCRIPTION OF THE DRAWINGS

The technical solutions, as well as beneficial advantages,
of the present disclosure will be apparent from the following
detailed description of embodiments of the present disclo-
sure, with reference to the attached drawings.

FIG. 1 illustrates a circuit diagram of a conventional
AMOLED driving circuit having a 2T1C structure.

FIG. 2 illustrates a circuit diagram of an AMOLED
driving circuit in accordance with the present disclosure.

FIG. 3 illustrates a timing diagram of the pixel driving
circuit in accordance with the present disclosure.

FIG. 4 illustrates step 2 in an AMOLED pixel driving
method in accordance with the present disclosure.

FIG. 5 illustrates step 6 in an AMOLED pixel driving
method in accordance with the present disclosure.

FIG. 6 illustrates step 4 in an AMOLED pixel driving
method in accordance with the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

To describe the technical solutions and effect of the
present disclosure more clearly, a clear and complete
description will be given below, in conjunction with the
accompanying drawings in the embodiments of the present
disclosure. Apparently, the embodiments described below
are merely a part, but not all, of the embodiments of the
present disclosure. All of other embodiments, obtained by
those skilled in the art based on the embodiments of the
present disclosure without any inventive efforts, fall into the
protection scope of the present disclosure.

Please refer to FIG. 2. The present disclosure provides an
AMOLED pixel driving circuit. The AMOLED pixel driv-
ing circuit utilizes a 6T1C structure and includes 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 16, a
capacitor C, and an organic light emitting diode D1.

A gate of the first thin film transistor T1 is electrically
coupled to a first node G A source of the first thin film
transistor T1 is electrically coupled to a second node S. A
drain of the first thin film transistor T1 is electrically coupled
to a second node D. A second scanning signal Scan2 is
inputted to a gate of the second thin film transistor T2. A
source of the second thin film transistor T2 is electrically
coupled to the third node D. A drain of the second thin film
transistor T2 is electrically coupled to the first node G A
third scanning signal Scan3 is inputted to a gate of the third
thin film transistor T3. A source of the third thin film
transistor T3 is electrically coupled to a cathode of the
organic light emitting diode D1. A drain of the third thin film
transistor T3 is electrically coupled to the third node D. The
second scanning signal Scan2 is inputted to a gate of the
fourth thin film transistor T4. A positive voltage OVDD of
a power source is inputted to a source of the fourth thin film
transistor T4. A drain of the fourth thin film transistor T4 is
electrically coupled to the cathode of the organic light
emitting diode D1. A first scanning signal Scan1 is inputted
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to a gate of the fifth thin film transistor T5. A data signal Data
is inputted to a source of the fifth thin film transistor T5. A
drain of the fifth thin film transistor T5 is electrically
coupled to the second node S. A fourth scanning signal
Scand is inputted to a gate of the sixth thin film transistor T6.
A negative voltage OVSS of the power source is inputted to
a source of the sixth thin film transistor T6. A drain of the
sixth thin film transistor T6 is electrically coupled to the
second node S. One terminal of the capacitor C is electri-
cally coupled to the first node G The other terminal of the
capacitor C is electrically coupled to a ground G The
positive voltage OVDD of the power source is inputted to an
anode of the organic light emitting diode D1. The cathode of
the organic light emitting diode D1 is electrically coupled to
the drain of the fourth thin film transistor T4 and the source
of the third thin film transistor T3.

The first scanning signal Scanl controls the fifth thin film
transistor T5 to be turned on or turned off. The second
scanning signal Scan2 controls the second thin film transis-
tor T2 and the fourth thin film transistor T4 to be turned on
or turned off. The third scanning signal Scan3 controls the
third thin film transistor T3 to be turned on or turned off. The
fourth scanning signal Scand controls the sixth thin film
transistor T6 to be turned on or turned off. The data signal
Data is configured to control brightness of the organic light
emitting diode D1. The capacitor C is a storage capacitor.
Further, turning on the second thin film transistor T2 con-
trols the first thin film transistor T1 to be a short circuit diode
to compensate a threshold voltage. In the present embodi-
ment, the organic light emitting diode D1 is a top-emitting
organic light emitting diode. That is, the anode of the organic
light emitting diode D1 is directly coupled to the positive
voltage OVDD of the power source. Certainly, the organic
light emitting diode D1 may be a bottom-emitting organic
light emitting diode. That is, the cathode of the organic light
emitting diode D1 is directly coupled to the negative voltage
OVSS of the power source. Compared with the bottom-
emitting light emitting diode, the top-emitting light emitting
diode has a high aperture ratio and better performance.

In detail, the first thin film transistor T1, the second thin
film transistor 12, the third thin film transistor T3, the fourth
thin film transistor T4, the fifth thin film transistor T5, and
the sixth thin film transistor T6 may be low temperature
poly-silicon thin film transistors, oxide semiconductor thin
film transistors, or amorphous silicon thin film transistors. In
the present preferred embodiment, the above-mentioned six
thin film transistors are N-type thin film transistors to
facilitate the structure of the circuit.

In detail, the first scanning signal Scanl, the second
scanning signal Scan2, the third scanning signal Scan3, and
the fourth scanning signal Scand are provided by an external
timing controller.

FIG. 3 illustrates a timing diagram of the scanning signals
in the pixel driving circuit in accordance with an embodi-
ment of the present disclosure. Please refer to FIG. 2 and
FIG. 3. The first scanning signal Scanl, the second scanning
signal Scan2, the third scanning signal Scan3, and the fourth
scanning signal Scand are combined to correspond to a
voltage initialization stage 1, a voltage storage stage 2, and
a light emitting display stage 3.

Please refer to FIG. 4 to FIG. 6 in conjunction with FIG.
2 and FIG. 3. A working process of the AMOLED pixel
driving circuit in accordance with the present disclosure is
described as follows.

In the voltage initialization stage 1 as shown in FIG. 3 and
FIG. 4, the second scanning signal Scan2 and the third
scanning signal Scan3 provide high levels to control the
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second thin film transistor T2, the third thin film transistor
T3, and the fourth thin film transistor T4 to be turned on. The
first scanning signal Scan and the fourth scanning signal
Scand provide low levels to control the fifth thin film
transistor T5 and the sixth thin film transistor T6 to be turned
off. The positive voltage OVDD of the power source is
written to the first node G (i.e., the gate of the first thin film
transistor T1) and stored in the capacitor C, and the organic
light emitting diode D1 does not emit light. As such, a
voltage initialization at the first node G (i.e., the gate of the
first thin film transistor T1) is realized.

In the voltage storage stage 2 as shown in FI1G. 3 and FIG.
5, the first scanning signal Scanl and the second scanning
signal Scan2 provide high levels to control the second thin
film transistor T2, the fourth thin film transistor T4, and the
fifth thin film transistor T5 to be turned on. The third
scanning signal Scan3 and the fourth scanning signal Scand
provide low levels to control the third thin film transistor T3
and the sixth thin film transistor T6 to be turned off. The data
signal Data provides a display data voltage. Since the fifth
thin film transistor T5 is turned on, the data signal Data is
written to the second node S (i.e., the source of the first thin
film transistor T1). The gate and the drain of the first thin
film transistor T1 are short circuited by the second thin film
transistor T2 that is turned on. A voltage of the first node G
(i.e., the gate of the first thin film transistor T1) is continu-
ously discharged via the source of the first thin film tran-
sistor until the voltage of the first node G (i.e., the gate of the
first thin film transistor T1) is equal to a sum of the data
signal Data and a threshold voltage Vth of the first thin film
transistor T1. That is, Vg=Vs+Vth=Data+Vth. Vg is the
voltage of the gate of the first thin film transistor T1. Vs is
a voltage of the source of the first thin film transistor T1. Vth
is the threshold voltage of the first thin film transistor T1. As
such, the voltage of the gate of the first thin film transistor
T1 is stored in the capacitor C, and the organic light emitting
diode D1 does not emit light.

In the light emitting display stage 3 as shown in FIG. 3
and FIG. 6, the first scanning signal Scanl and the second
scanning signal Scan2 provide low levels to control the fifth
thin film transistor T5, the fourth thin film transistor T4, and
the second thin film transistor T2 to be turned off. The third
scanning signal Scan3 and the fourth scanning signal Scand
provide high levels to control the third thin film transistor T3
and the sixth thin film transistor T6 to be turned on. The
voltage of the first node G (i.e., the gate of the first thin film
transistor T1) is kept at the sum of the data signal Data and
the threshold voltage Vth of the first thin film transistor T1
by the capacitor C. The negative voltage OVSS of the power
source is written to the second node S (i.e., the source of the
first thin film transistor T1) via the sixth thin film transistor
T6 that is turned on. Vs=OVSS, that is, Vgs=Vg-Vs=Data+
Vth-0OVSS. The first thin film transistor T1 is turned on, and
the organic light emitting diode D1 emits light.

Further, a current flowing through the organic light emit-
ting diode D1 is:

I =K(Vgs-Vihy. 1)

1, is the current flowing through the organic light emit-
ting diode D1. The constant K is an intrinsic conductivity.
Vgs is a voltage difference between the gate of the first thin
film transistor and the source of the first thin film transistor.

The equation (1) is substituted by Vgs=Data+Vth-OVSS:

I =K(Ves-Vih)=K(Data+ Vih-OVSS-Vih 2=k
(Data—OVSSY.

This shows that the current I,, flowing through the

organic light emitting diode D1 is not relevant to the
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threshold voltage Vth of the first thin film transistor T1 and
a threshold voltage Vth of the organic light emitting diode
D1. The current I,, is only relevant to the data signal Data
and the negative voltage of the power source. As such, a
drifting threshold voltage of a driving thin film transistor can
be compensated. The problem that the current flowing
through the organic light emitting diode is not stable because
of the drifting threshold voltage can be solved. The effect of
deterioration of the organic light emitting device on display
brightness can be eliminated, and display uniformity of a
panel can be increased.

Please refer to FIG. 4 to FIG. 6 in conjunction with FIG.
2 and FIG. 3. Based on the above-mentioned pixel driving
circuit, the present disclosure further provides an AMOLED
pixel driving method comprising the following steps.

In step 1, an AMOLED pixel driving circuit is provided.
The AMOLED pixel driving circuit includes 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 capacitor
C, and an organic light emitting diode D1.

A gate of the first thin film transistor T1 is electrically
coupled to a first node G A source of the first thin film
transistor T1 is electrically coupled to a second node S. A
drain of the first thin film transistor T1 is electrically coupled
to a second node D. A second scanning signal Scan2 is
inputted to a gate of the second thin film transistor T2. A
source of the second thin film transistor T2 is electrically
coupled to the third node D. A drain of the second thin film
transistor T2 is electrically coupled to the first node G A
third scanning signal Scan3 is inputted to a gate of the third
thin film transistor T3. A source of the third thin film
transistor T3 is electrically coupled to a cathode of the
organic light emitting diode D1. A drain of the third thin film
transistor T3 is electrically coupled to the third node D. The
second scanning signal Scan2 is inputted to a gate of the
fourth thin film transistor T4. A positive voltage OVDD of
a power source is inputted to a source of the fourth thin film
transistor T4. A drain of the fourth thin film transistor T4 is
electrically coupled to the cathode of the organic light
emitting diode D1. A first scanning signal Scan1 is inputted
to a gate of the fifth thin film transistor T5. A data signal Data
is inputted to a source of the fifth thin film transistor T5. A
drain of the fifth thin film transistor T5 is electrically
coupled to the second node S. A fourth scanning signal
Scan4 is inputted to a gate of the sixth thin film transistor T6.
A negative voltage OVSS of the power source is inputted to
a source of the sixth thin film transistor T6. A drain of the
sixth thin film transistor T6 is electrically coupled to the
second node S. One terminal of the capacitor C is electri-
cally coupled to the first node G The other terminal of the
capacitor C is electrically coupled to a ground G The
positive voltage OVDD of the power source is inputted to an
anode of the organic light emitting diode D1. The cathode of
the organic light emitting diode D1 is electrically coupled to
the drain of the fourth thin film transistor T4 and the source
of the third thin film transistor T3.

The first scanning signal Scanl controls the fifth thin film
transistor TS5 to be turned on or turned off. The second
scanning signal Scan2 controls the second thin film transis-
tor T2 and the fourth thin film transistor T4 to be turned on
or turned off. The third scanning signal Scan3 controls the
third thin film transistor T3 to be turned on or turned off. The
fourth scanning signal Scand controls the sixth thin film
transistor T6 to be turned on or turned off. The data signal
Data is configured to control brightness of the organic light
emitting diode D1. The capacitor C is a storage capacitor.
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Further, turning on the second thin film transistor T2 con-
trols the first thin film transistor T1 to be a short circuit diode
to compensate a threshold voltage. In the present embodi-
ment, the organic light emitting diode D1 is a top-emitting
organic light emitting diode. That is, the anode of the organic
light emitting diode D1 is directly coupled to the positive
voltage OVDD of the power source. Certainly, the organic
light emitting diode D1 may be a bottom-emitting organic
light emitting diode. That is, the cathode of the organic light
emitting diode D1 is directly coupled to the negative voltage
OVSS of the power source. Compared with the bottom-
emitting light emitting diode, the top-emitting light emitting
diode has a high aperture ratio and better performance.

In detail, the first thin film transistor T1, the second thin
film transistor T2, the third thin film transistor T3, the fourth
thin film transistor T4, the fifth thin film transistor T5, and
the sixth thin film transistor T6 may be low temperature
poly-silicon thin film transistors, oxide semiconductor thin
film transistors, or amorphous silicon thin film transistors. In
the present preferred embodiment, the above-mentioned six
thin film transistors are N-type thin film transistors to
facilitate the structure of the circuit.

In detail, the first scanning signal Scanl, the second
scanning signal Scan2, the third scanning signal Scan3, and
the fourth scanning signal Scand are provided by an external
timing controller.

FIG. 3 illustrates a timing diagram of the scanning signals
in the pixel driving circuit in accordance with an embodi-
ment of the present disclosure. Please refer to FIG. 2 and
FIG. 3. The first scanning signal Scanl, the second scanning
signal Scan2, the third scanning signal Scan3, and the fourth
scanning signal Scand are combined to correspond to a
voltage initialization stage 1, a voltage storage stage 2, and
a light emitting display stage 3.

In step 2, the voltage initialization stage 1 is performed.
In the voltage initialization stage 1 as shown in FIG. 3 and
FIG. 4, the second scanning signal Scan2 and the third
scanning signal Scan3 provide high levels to control the
second thin film transistor T2, the third thin film transistor
T3, and the fourth thin film transistor T4 to be turned on. The
first scanning signal Scan and the fourth scanning signal
Scan4 provide low levels to control the fifth thin film
transistor T5 and the sixth thin film transistor T6 to be turned
off. The positive voltage OVDD of the power source is
written to the first node G (i.e., the gate of the first thin film
transistor T1) and stored in the capacitor C, and the organic
light emitting diode D1 does not emit light. As such, a
voltage initialization at the first node G (i.e., the gate of the
first thin film transistor T1) is realized.

In step 3, the voltage storage stage 2 is performed. In the
voltage storage stage 2 as shown in FIG. 3 and FIG. 5, the
first scanning signal Scanl and the second scanning signal
Scan2 provide high levels to control the second thin film
transistor T2, the fourth thin film transistor T4, and the fifth
thin film transistor T5 to be turned on. The third scanning
signal Scan3 and the fourth scanning signal Scan4 provide
low levels to control the third thin film transistor T3 and the
sixth thin film transistor T6 to be turned off. The data signal
Data provides a display data voltage. Since the fifth thin film
transistor T5 is turned on, the data signal Data is written to
the second node S (i.e., the source of the first thin film
transistor T1). The gate and the drain of the first thin film
transistor T1 are short circuited by the second thin film
transistor T2 that is turned on. A voltage of the first node G
(i.e., the gate of the first thin film transistor T1) is continu-
ously discharged via the source of the first thin film tran-
sistor until the voltage of the first node G (i.e., the gate of the
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first thin film transistor T1) is equal to a sum of the data
signal Data and a threshold voltage Vth of the first thin film
transistor T1. That is, Vg=Vs+Vth=Data+Vth. Vg is the
voltage of the gate of the first thin film transistor T1. Vs is
a voltage of the source of the first thin film transistor T1. Vth
is the threshold voltage of the first thin film transistor T1. As
such, the voltage of the gate of the first thin film transistor
T1 is stored in the capacitor C, and the organic light emitting
diode D1 does not emit light.

In step 4, the light emitting display stage 3 is performed.
In the light emitting display stage 3 as shown in FIG. 3 and
FIG. 6, the first scanning signal Scanl and the second
scanning signal Scan2 provide low levels to control the fifth
thin film transistor T5, the fourth thin film transistor T4, and
the second thin film transistor T2 to be turned off. The third
scanning signal Scan3 and the fourth scanning signal Scand
provide high levels to control the third thin film transistor T3
and the sixth thin film transistor T6 to be turned on. The
voltage of the first node G (i.e., the gate of the first thin film
transistor T1) is kept at the sum of the data signal Data and
the threshold voltage Vth of the first thin film transistor T1
by the capacitor C. The negative voltage OVSS of the power
source is written to the second node S (i.e., the source of the
first thin film transistor T1) via the sixth thin film transistor
T6 that is turned on. Vs=0OVSS, that is, Vgs=Vg-Vs=Data+
Vth-OVSS. The first thin film transistor T1 is turned on, and
the organic light emitting diode D1 emits light.

Further, a current flowing through the organic light emit-
ting diode D1 is:

Iy =K(Vgs-Vih)>. o)

1, 1s the current flowing through the organic light emit-
ting diode D1. The constant K is an intrinsic conductivity.
Vgs is a voltage difference between the gate of the first thin

film transistor and the source of the first thin film transistor.
The equation (1) is substituted by Vgs=Data+Vth-OVSS:

Ip =K(Ves=Vth’=K(Data+Vth-OVSS-Vith>=K
(Data-OVSSY.

This shows that the current I, flowing through the
organic light emitting diode D1 is not relevant to the
threshold voltage Vth of the first thin film transistor T1 and
a threshold voltage Vth of the organic light emitting diode
D1. The current I, is only relevant to the data signal Data
and the negative voltage of the power source. As such, a
drifting threshold voltage of a driving thin film transistor can
be compensated. The problem that the current flowing
through the organic light emitting diode is not stable because
of the drifting threshold voltage can be solved. The effect of
deterioration of the organic light emitting device on display
brightness can be eliminated, and display uniformity of a
panel can be increased.

In brief, the AMOLED pixel driving circuit and the
AMOLED pixel driving method provided by the present
disclosure utilizes the 6T1C circuit in conjunction with a
simple driving timing. An extra power source is not
required, and control signals are fewer. As such, the thresh-
old voltage of the driving transistor can be effectively
compensated, so that the current flowing through the organic
light emitting device is not affected by the threshold voltage.
Effect of deterioration of the organic light emitting device on
display brightness can be eliminated, and display uniformity
of a panel can be increased. Furthermore, the structure of the
AMOLED pixel driving circuit is simplified, and cost is
decreased significantly.

The above description is merely the specific embodiments
of the present disclosure, but the protection scope of the
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present disclosure is not limited thereto, any skilled who is
familiar with this art could readily conceive variations or
substitutions within the disclosed technical scope disclosed
by the present disclosure, and these variations or substitu-
tions shall be encompassed in the protection scope of the
present disclosure. Thus, the protection scope of the present
disclosure shall be subjected to the protection scope of the
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 film transistor, a fourth thin film transistor, a
fifth thin film transistor, a sixth thin film transistor, a
capacitor, and an organic light emitting diode,

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

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

a third scanning signal is inputted to a gate of the third thin
film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film
transistor is electrically coupled to the third node;

the second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source is inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor
is electrically coupled to the cathode of the organic
light emitting diode;

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

a fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power
source is inputted to a source of the sixth thin film
transistor, and a drain of the sixth thin film transistor is
electrically coupled to the second node;

one terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is
electrically coupled to a ground,

the positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the
cathode of the organic light emitting diode is electri-
cally coupled to the drain of the fourth thin film
transistor and the source of the third thin film transistor;

the first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
provided by an external timing controller;

the first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
combined to correspond to a voltage initialization
stage, a voltage storage stage, and a light emitting
display stage.

2. The AMOLED pixel driving circuit of 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
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are low temperature poly-silicon thin film transistors, oxide
semiconductor thin film transistors, or amorphous silicon
thin film transistors.

3. The AMOLED pixel driving circuit of 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 N-type thin film transistors, in the voltage initialization
stage, the first scanning signal provides a low level, the
second scanning signal provides a high level, the third
scanning signal provides a high level, and the fourth scan-
ning signal provides a low level;

in the voltage storage stage, the first scanning signal
provides a high level, the second scanning signal pro-
vides a high level, the third scanning signal provides a
low level, and the fourth scanning signal provides a low
level;

in the light emitting display stage, the first scanning signal
provides a low level, the second scanning signal pro-
vides a low level, the third scanning signal provides a
high level, and the fourth scanning signal provides a
high level.

4. 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 sixth thin film transistor, a
capacitor, and an organic light emitting diode,

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

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

a third scanning signal is inputted to a gate of the third thin
film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film
transistor is electrically coupled to the third node;

the second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source is inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor
is electrically coupled to the cathode of the organic
light emitting diode;

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

a fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power
source is inputted to a source of the sixth thin film
transistor, and a drain of the sixth thin film transistor is
electrically coupled to the second node;

one terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is
electrically coupled to a ground,

the positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the
cathode of the organic light emitting diode is electri-
cally coupled to the drain of the fourth thin film
transistor and the source of the third thin film transistor.
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5. The AMOLED pixel driving circuit of claim 4, wherein
the first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
provided by an external timing controller.

6. The AMOLED pixel driving circuit of 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 transistors, oxide
semiconductor thin film transistors, or amorphous silicon
thin film transistors.

7. The AMOLED pixel driving circuit of claim 1, wherein
the first scanning signal, the second scanning signal, the
third scanning signal, and the fourth scanning signal are
combined to correspond to a voltage initialization stage, a
voltage storage stage, and a light emitting display stage.

8. The AMOLED pixel driving circuit of claim 7, 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,

in the voltage initialization stage, the first scanning signal
provides a low level, the second scanning signal pro-
vides a high level, the third scanning signal provides a
high level, and the fourth scanning signal provides a
low level;

in the voltage storage stage, the first scanning signal
provides a high level, the second scanning signal pro-
vides a high level, the third scanning signal provides a
low level, and the fourth scanning signal provides a low
level;

in the light emitting display stage, the first scanning signal
provides a low level, the second scanning signal pro-
vides a low level, the third scanning signal provides a
high level, and the fourth scanning signal provides a
high level.

9. An AMOLED pixel driving method, comprising:

in step 1, providing an AMOLED pixel driving circuit,

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
capacitor, and an organic light emitting diode,

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

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

a third scanning signal is inputted to a gate of the third thin
film transistor, a source of the third thin film transistor
is electrically coupled to a cathode of the organic light
emitting diode, and a drain of the third thin film
transistor is electrically coupled to the third node;

the second scanning signal is inputted to a gate of the
fourth thin film transistor, a positive voltage of a power
source is inputted to a source of the fourth thin film
transistor, and a drain of the fourth thin film transistor
is electrically coupled to the cathode of the organic
light emitting diode;

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

a fourth scanning signal is inputted to a gate of the sixth
thin film transistor, a negative voltage of the power 5
source is inputted to a source of the sixth thin film
transistor, and a drain of the sixth thin film transistor is
electrically coupled to the second node;

one terminal of the capacitor is electrically coupled to the
first node, and the other terminal of the capacitor is
electrically coupled to a ground;

the positive voltage of the power source is inputted to an
anode of the organic light emitting diode, and the
cathode of the organic light emitting diode is electri-
cally coupled to the drain of the fourth thin film
transistor and the source of the third thin film transistor;

in step 2, performing a voltage initialization stage,

wherein the first scanning signal controls the fifth thin
film transistor to be turned off, the second scanning
signal controls the second thin film transistor and the
fourth thin film transistor to be turned on, the third
scanning signal controls the third thin film transistor to
be turned on, the fourth scanning signal controls the
sixth thin film transistor to be turned off, the positive
voltage of the power source is written to the first node
and stored in the capacitor, and the organic light
emitting diode does not emit;

in step 3, performing a voltage storage stage,

wherein the first scanning signal controls the fifth thin
film transistor to be turned on, the second scanning
signal controls the second thin film transistor and the
fourth thin film transistor to be turned on, the third
scanning signal controls the third thin film transistor to
be turned off, the fourth scanning signal controls the
sixth thin film transistor to be turned off, the data signal
provides a display data voltage, the data signal is
written to the second node,

the capacitor is discharged, so that a voltage of the first
node is equal to a sum of a voltage of the second node
and a threshold voltage of the first thin film transistor,
the voltage of the first node is stored in the capacitor,
and the organic light emitting diode does not emit;

in step 4, performing a light emitting display stage,

wherein the first scanning signal controls the fifth thin
film transistor to be turned off, the second scanning
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signal controls the second thin film transistor and the
fourth thin film transistor to be turned off, the third
scanning signal controls the third thin film transistor to
be turned on, the fourth scanning signal controls the
sixth thin film transistor to be turned on, the voltage of
the first node is kept at a sum of the data signal and the
threshold voltage of the first thin film transistor by the
capacitor, the negative voltage of the power source is
written to the second node, the first thin film transistor
is turned on, the organic light emitting diode emits
light, and a current flowing through the organic light
emitting diode is relevant to the threshold voltage of the
first thin film transistor.

10. The AMOLED pixel driving method of claim 9,
wherein the first scanning signal, the second scanning signal,
the third scanning signal, and the fourth scanning signal are
provided by an external timing controller.

11. The AMOLED pixel driving method of claim 9,
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.

12. The AMOLED pixel driving method of claim 9,
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,

in the voltage initialization stage, the first scanning signal

provides a low level, the second scanning signal pro-
vides a high level, the third scanning signal provides a
high level, and the fourth scanning signal provides a
low level;

in the voltage storage stage, the first scanning signal

provides a high level, the second scanning signal pro-
vides a high level, the third scanning signal provides a
low level, and the fourth scanning signal provides a low
level;

in the light emitting display stage, the first scanning signal

provides a low level, the second scanning signal pro-
vides a low level, the third scanning signal provides a
high level, and the fourth scanning signal provides a
high level.
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