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providing sn AMOLED pixel driving circit; the AMOLED pixel driving circuit comprising:
a first thin film transistor {T1), a second thin film transistor (12), a third thin film transistor
(T3}, a fourth thin film transistor {T4), a Hfth thin film transistor (Tﬁe. a sixth thin film
transistor (16}, a capacitor (C1) and an organic light emitting diode (1); a gate of the first
thin film transistor {11} is electrically coupled to a first node (G), and 5 source receives a
power supply high voltage (OVDD), and a drain is electrically coupled to a source of the
fourth thin film transistor (14), and a gate of the second thin film transistor (12) reccives

a firgt scan control signal (Scanl), zmcf’ a source i electrically wuggied to the first node (),
and a drain is electrically coupled to the source of the fourth thin film transistor (T4), and a2
gate of the third thin film transistor (T3} receives a second scan control signal (Scan?), and a
source is electrically coupled to a second node (), and a drain is elecirically coupled to the St
first node {G), and a gate of the fourth thin film transistor (T4) receives a third scan control /"
signal (Scan3), and a source is electrically coupled to a drain of the second thin film transistor
{12} and a drain of the first thin film transistor (T1), and a drain is electrically coupled to an
anode of the organic light emitting diode (D%, and a gate of the fifth thin film transistor (15}
receives the third scan control signal (Scan3), and a source is electrically coupled to the
second node (N) and a drain receives an initialization voltage (Vini), and a gate of the sixth
thin fibm transistor {16) receives the third scan control signal (Scan3), and a source recaives
a data signal (Data), and a drain is clectrically coupled o the second node (N), and one

end of the capacitor (C1) is electrically coupled to the first node (G}, and the other end is
electrically coupled to the second node (W), and a cathode of the organic light emitting
diode (D) receives a power supply low voltage (OVSS); the sixth thin film transistor (16} is
a N type thin il transistor, and the firgt thin film transistor {T1), the second thin film
transistor (12}, the third thin film transistor (13), the fourth thin film transistor (T4) and the
fifth thin film transistor (T5) are P type thin film transistors;

sutering an initialization stage (13;

the third scan control signal (Scan3) provides a high voltage level, and the sixth thin film
transistor {p’l‘é) i3 on, and the fourth thin film transistor (T4} and the fifth thin fili transistor §9
(13} are off, and the second scan control signal {Scan2) provides a low voltage level, and  }/7"
the third thin {ilm transistor {T3) is on, and the first scan control signal (Scanl) provides a
high voltage level, and the second thin film transistor (T2 1s off, and the data signal (Data)
charges the first node (\}} and the second node (M) to make voltages of the first node (G)
and the second node (N) equal to a veltage of the data signal {Data), and the organic hight
enitting diode (D) does not emit light

entering a voltage tevel storage stage (2);

the third scan control signal (Scan3} provides a high voltage level, and the sixth thin film
transistor {16) is on, and the fourth thin film transistor (T4) and the fifth thin film transistor | §3
(TS5} are off, and the second scan control signal {Sean2) provides a high voltage level, and e
the third thin film transistor {T3) is off, and the first scan control signal (Scanl) provides a

low voltage level, and the second thin film transistor {T2) is on, and the voltage of the
second node (N) is still equal to the voltage of the data signal (Data), and the power supply
high voltage (OVDD) constantly charges the first node (G) until Vg=Vs-Vih, wherein Vs is
a source voltage of the first thin film transistor (T1), and Vg 15 the voltage of the first node
(), and Vth is a threshold voltage of the first thin film transistor (T1);

N
entering a light emitting stage (3);
the third scan control signal (Scan3) provides a low voltage level, and the sixth thin
filen transistor (T6) 1s off, and the fourth thin film transistor (T4) and the fifth thin film
transistor (T5) are on, and the second scan control signal (Scan?) provides a high voltage
level, and the third thin film transistor {13} is off, and the first scan control signal {Scant) .
provides a low voltage level, and the second thin film transistor (12) is off, and the voltage 54
of the second node (N) is changed to be the initialization voltage (Vini), and the voltage of |~
the first node (G) is change to be Vs-Vih+Vini-Vdata, wherein Vdata is the voltage of the
data signal (I¥ata), and a voltage between the source of the first thin film transistor (T1) and
the first node (G}, i.e. a source-gate voltage difference of the first thin film transistor (T1) is
changed to be Vdata-Vini+Vih, and the organic light emitting diode (D) emits light, and the
current flowing through the organic light emitting diode (D) 18 frvelevant with the threshold
voltage of the first thin fil transistor (T1),

Fig. 4
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1
AMOLED PIXEL DRIVING CIRCUIT AND
AMOLED PIXEL DRIVING METHOD

FIELD OF THE INVENTION

The present invention relates to a display technology
field, and more particularly to an AMOLED pixel driving
circuit and an AMOLED pixel driving method.

BACKGROUND OF THE INVENTION

The Organic Light Emitting Display (OLED) possesses
many outstanding properties of self-illumination, low driv-
ing voltage, high luminescence efficiency, short response
time, high clarity and contrast, near 180° view angle, wide
range of working temperature, applicability of flexible dis-
play and large scale full color display. The OLED is con-
sidered as the most potential display device.

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

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

As shown in FIG. 1, which is a 2T1C pixel driving circuit
employed for an AMOLED, comprising a first P type thin
film transistor T10, a second P type thin film transistor T20
and a capacitor C. The first P type thin film transistor T10 is
a switch thin film transistor, and the second P type thin film
transistor T20 is a drive thin film transistor, and the capacitor
C is a storage capacitor. Specifically, a gate of the first P type
thin film transistor T10 receives a scan signal Scan, and a
source receives a data signal Data, and a drain is electrically
coupled to a gate of the second P type thin film transistor T20
and one end of the capacitor C; a source of the second P type
thin film transistor T20 receives a power supply voltage
VDD, and a drain is electrically coupled to an anode of the
organic light emitting diode D; a cathode of the organic light
emitting diode D is grounded; one end of the capacitor C is
electrically coupled to the drain of the first P type thin film
transistor T10, and the other end is electrically coupled to the
source of the second P type thin film transistor T20. As the
AMOLED displays, the scan signal Scan controls the first P
type thin film transistor T10 to be on, and the data signal
Data enters the gate of the second P type thin film transistor
T20 and the capacitor C via the first P type thin film
transistor T10. Then, the first P type thin film transistor T10
is off. With the storage function of the capacitor C, the gate
voltage of the second P type thin film transistor T20 can
remain to hold the data signal voltage to make the second P
type thin film transistor T20 be in the conducted state to
drive the current to enter the organic light emitting diode D
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2

via the second P type thin film transistor T20 and to drive the
organic light emitting diode D to emit light.

The aforesaid 2T1C pixel driving circuit employed for
AMOLED according to prior art is highly sensitive to the
threshold voltage drift of the drive thin film transistor. Along
with the threshold voltage drift of the drive thin film
transistor, the change of the current flowing through the
organic light emitting diode is very large. Thus, the current
flowing through the organic light emitting diode is unstable
and the brightness of the organic light emitting diode is very
nonuniform, which extremely affect the display effect of the
pictures. For solving the aforesaid issue, it is necessary to
add a compensation circuit to each of the pixels. The
compensation means that the compensation has to be imple-
mented to the threshold voltage of the drive thin film
transistor in each pixel to make the current flowing through
the organic light emitting diode irrelevant with the threshold
voltage.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide an
AMOLED pixel driving circuit, which can effectively com-
pensate the threshold voltage of the drive thin film transistor
and stabilize the current flowing through the organic light
emitting diode to ensure the uniform brightness of the
organic light emitting diode and improve the display effect
of the pictures.

Another objective of the present invention is to provide an
AMOLED pixel driving method, which can effectively
compensate the threshold voltage of the drive thin film
transistor and solve the issue of the unstable current flowing
through the organic light emitting diode caused by the
threshold voltage drift to achieve the uniform brightness of
the organic light emitting diode and improve the display
effect of the pictures.

For realizing the aforesaid objectives, the present inven-
tion provides an AMOLED pixel driving circuit, compris-
ing: 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 being electrically
coupled to a first node, and a source receiving a power
supply high voltage, and a drain being electrically coupled
to a source of the fourth thin film transistor;

a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically coupled
to the first node, and a drain being electrically coupled to the
source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically coupled
to a second node, and a drain being electrically coupled to
the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically coupled
to a drain of the second thin film transistor and a drain of the
first thin film transistor, and a drain being electrically
coupled to an anode of the organic light emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically coupled
to the second node and a drain receiving an initialization
voltage;

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data signal, and
a drain being electrically coupled to the second node;
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one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled to the
second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

the sixth thin film transistor being a N type thin film
transistor, and the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor being P type
thin film transistors.

The first scan control signal, the second scan control
signal and the third scan control signal are combined with
one another, and correspond to an initialization stage, a
voltage level storage stage, a light emitting stage one after
another, and control the organic light emitting diode not to
emit light in the initialization stage and the voltage level
storage stage.

in the initialization stage, the third scan control signal
provides a high voltage level, and the second scan control
signal provides a low voltage level, and the first scan control
signal provides a high voltage level;

in the voltage level storage stage, the third scan control
signal provides a high voltage level, and the second scan
control signal provides a high voltage level, and the first
scan control signal provides a low voltage level,

in the light emitting stage, the third scan control signal
provides a low voltage level, and the second scan control
signal provides a high voltage level, and the first scan
control signal provides a high voltage level.

All of the first scan control signal, the second scan control
signal and the third scan control signal are provided by an
external sequence controller.

All of 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 tran-
sistors, oxide semiconductor thin film transistors or amor-
phous silicon thin film transistors.

The present invention further provides an AMOLED pixel
driving method, comprising steps of:

step S1, providing an AMOLED pixel driving circuit;

the 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 being electrically
coupled to a first node, and a source receiving a power
supply high voltage, and a drain being electrically coupled
to a source of the fourth thin film transistor;

a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically coupled
to the first node, and a drain being electrically coupled to the
source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically coupled
to a second node, and a drain being electrically coupled to
the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically coupled
to a drain of the second thin film transistor and a drain of the
first thin film transistor, and a drain being electrically
coupled to an anode of the organic light emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically coupled
to the second node and a drain receiving an initialization
voltage;
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4

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data signal, and
a drain being electrically coupled to the second node;

one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled to the
second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

wherein the sixth thin film transistor is a N type thin film
transistor, and the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are P type thin
film transistors;

step S2, entering an initialization stage;

the third scan control signal provides a high voltage level,
and the sixth thin film transistor is on, and the fourth thin
film transistor and the fifth thin film transistor are off, and the
second scan control signal provides a low voltage level, and
the third thin film transistor is on, and the first scan control
signal provides a high voltage level, and the second thin film
transistor is off, and the data signal charges the first node and
the second node to make voltages of the first node and the
second node equal to a voltage of the data signal, and the
organic light emitting diode does not emit light;

step S3, entering a voltage level storage stage;

the third scan control signal provides a high voltage level,
and the sixth thin film transistor is on, and the fourth thin
film transistor and the fifth thin film transistor are off, and the
second scan control signal provides a high voltage level, and
the third thin film transistor is off, and the first scan control
signal provides a low voltage level, and the second thin film
transistor is on, and the voltage of the second node is still
equal to a voltage of the data signal, and the power supply
high voltage constantly charges the first node until V=V -
V,,, Wherein V_ is a source voltage of the first thin film
transistor, and V, is the voltage of the first node, and V,, is
a threshold voltage of the first thin film transistor;

step S4, entering a light emitting stage;

the third scan control signal provides a low voltage level,
and the sixth thin film transistor is off, and the fourth thin
film transistor and the fifth thin film transistor are on, and the
second scan control signal provides a high voltage level, and
the third thin film transistor is off, and the first scan control
signal provides a low voltage level, and the second thin film
transistor is off, and the voltage of the second node is
changed to be the initialization voltage, and the voltage of
the first node is change to be V.-V, +V, -V . wherein
V jute 18 the voltage of the data signal, and the organic light
emitting diode emits light, and a current flowing through the
organic light emitting diode is irrelevant with the threshold
voltage of the first thin film transistor.

All of the first scan control signal, the second scan control
signal and the third scan control signal are provided by an
external sequence controller.

All of 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 tran-
sistors, oxide semiconductor thin film transistors or amor-
phous silicon thin film transistors.

The present invention further provides an 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 being electrically
coupled to a first node, and a source receiving a power
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supply high voltage, and a drain being electrically coupled
to a source of the fourth thin film transistor;

a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically coupled
to the first node, and a drain being electrically coupled to the
source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically coupled
to a second node, and a drain being electrically coupled to
the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically coupled
to a drain of the second thin film transistor and a drain of the
first thin film transistor, and a drain being electrically
coupled to an anode of the organic light emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically coupled
to the second node and a drain receiving an initialization
voltage;

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data signal, and
a drain being electrically coupled to the second node;

one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled to the
second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

wherein the sixth thin film transistor is a N type thin film
transistor, and the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor and the fifth thin film transistor are P type thin
film transistors;

wherein the first scan control signal, the second scan
control signal and the third scan control signal are combined
with one another, and correspond to an initialization stage,
a voltage level storage stage, a light emitting stage one after
another, and control the organic light emitting diode not to
emit light in the initialization stage and the voltage level
storage stage.

wherein all of the first scan control signal, the second scan
control signal and the third scan control signal are provided
by an external sequence controller.

The benefits of the present invention are: the present
invention provides an AMOLED pixel driving circuit, which
utilizes the 6T1C structure pixel driving circuit with a
specific drive timing and can effectively compensate the
threshold voltage of the drive thin film transistor and can
stabilize the current flowing through the organic light emit-
ting diode to ensure the uniform brightness of the organic
light emitting diode and improve the display effect of the
pictures. The organic light emitting diode can emit light only
in the light emitting stage to avoid the unnecessary irradi-
ance of the organic light emitting diode to reduce the
electrical power consumption. The present invention further
provides an AMOLED pixel driving circuit, which can
effectively compensate the threshold voltage of the drive
thin film transistor and solve the issue of the unstable current
flowing through the organic light emitting diode caused by
the threshold voltage drift to achieve the uniform brightness
of the organic light emitting diode and improve the display
effect of the pictures.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to better understand the characteristics and tech-
nical aspect of the invention, please refer to the following
detailed description of the present invention is concerned
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6

with the diagrams, however, provide reference to the accom-
panying drawings and description only and is not intended
to be limiting of the invention.

In drawings,

FIG. 1 is a circuit diagram of an AMOLED pixel driving
circuit of a 2T1C structure according to prior art;

FIG. 2 is a circuit diagram of an AMOLED pixel driving
circuit according to present invention;

FIG. 3 is a sequence diagram of an AMOLED pixel
driving circuit according to present invention;

FIG. 4 is a flowchart of an AMOLED pixel driving
method according to present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

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

Please refer to FIG. 2. The present invention provides an
AMOLED pixel driving circuit, comprising: 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
C1 and an organic light emitting diode D;

The specific connection of the respective elements is: a
gate of the first thin film transistor T1 is electrically coupled
to a first node G, and a source receives a power supply high
voltage OVDD, and a drain is electrically coupled to a
source of the fourth thin film transistor T4, and a gate of the
second thin film transistor T2 receives a first scan control
signal Scan1, and a source is electrically coupled to the first
node G, and a drain is electrically coupled to the source of
the fourth thin film transistor T4, and a gate of the third thin
film transistor T3 receives a second scan control signal
Scan2, and a source is electrically coupled to a second node
N, and a drain is electrically coupled to the first node G, and
a gate of the fourth thin film transistor T4 receives a third
scan control signal Scan3, and a source is electrically
coupled to a drain of the second thin film transistor T2 and
a drain of the first thin film transistor T1, and a drain is
electrically coupled to an anode of the organic light emitting
diode D, and a gate of the fifth thin film transistor T5
receives the third scan control signal Scan3, and a source is
electrically coupled to the second node N and a drain
receives an initialization voltage V, , and a gate of the sixth
thin film transistor T6 receives the third scan control signal
Scan3, and a source receives a data signal Data, and a drain
is electrically coupled to the second node N, and one end of
the capacitor C1 is electrically coupled to the first node G,
and the other end is electrically coupled to the second node
N, and a cathode of the organic light emitting diode D
receives a power supply low voltage OVSS.

Specifically, the sixth thin film transistor T6 is a N type
thin film transistor, and the first thin film transistor T1, the
second thin film transistor T2, the third thin film transistor
T3, the fourth thin film transistor T4 and the fifth thin film
transistor T5 are P type thin film transistors.

Specifically, the first thin film transistor T1 is a drive thin
film transistor, which is used for driving the organic light
emitting diode D to emit light, and the AMOLED pixel
driving circuit can compensate the threshold voltage of the
drive thin film transistor, i.e the first thin film transistor T1.
Specifically, all of 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
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and the sixth thin film transistor T6 are Low Temperature
Poly-silicon thin film transistors, oxide semiconductor thin
film transistors or amorphous silicon thin film transistors.
All of the first scan control signal Scanl, the second scan
control signal Scan2 and the third scan control signal Scan3
are provided by an external sequence controller.

Furthermore referring to FIG. 3, the first scan control
signal Scanl, the second scan control signal Scan2 and the
third scan control signal Scan3 are combined with one
another, and correspond to an initialization stage 1, a voltage
level storage stage 2, a light emitting stage 3 one after
another;

in the initialization stage 1, the third scan control signal
Scan3 provides a high voltage level, and the sixth thin film
transistor T6 is on, and the fourth thin film transistor T4 and
the fifth thin film transistor T5 are off, and the second scan
control signal Scan2 provides a low voltage level, and the
third thin film transistor T3 is on, and the first scan control
signal Scanl provides a high voltage level, and the second
thin film transistor T2 is off} then, the data signal Data
charges the first node G and the second node N to make
voltages of the first node G and the second node N equal to
a voltage of the data signal Data, and the organic light
emitting diode D does not emit light;

in the voltage level storage stage 2, the third scan control
signal Scan3 provides a high voltage level, and the sixth thin
film transistor T6 is on, and the fourth thin film transistor T4
and the fifth thin film transistor T5 are off, and the second
scan control signal Scan2 provides a high voltage level, and
the third thin film transistor T3 is off, and the first scan
control signal Scanl provides a low voltage level, and the
second thin film transistor T2 is on; then, the voltage of the
second node N is still equal to the voltage of the data signal
Data, and the power supply high voltage OVDD constantly
charges the first node G until a voltage difference between
the source of the first thin film transistor T1 and the first node
G, which is a source-gate voltage difference of the first thin
film transistor T1 is equal to the threshold voltage of the first
thin film transistor T1, i.e. V=V .-V, wherein V is a
source voltage of the first thin film transistor T1, and V, is
the voltage of the first node G, and V , is a threshold voltage
of the first thin film transistor T1, and a source voltage of the
first thin film transistor T1 is equal to the power supply high
voltage OVDD.

In the light emitting stage 3, the third scan control signal
Scan3 provides a low voltage level, and the sixth thin film
transistor T6 is off, and the fourth thin film transistor T4 and
the fifth thin film transistor T5 are on, and the second scan
control signal Scan2 provides a high voltage level, and the
third thin film transistor T3 is off, and the first scan control
signal Scanl provides a low voltage level, and the second
thin film transistor T2 is off; then, the voltage of the second
node N is changed to be the initialization voltage V, ;, and
the voltage of the first node G is change to be V-V _+V, —
V juas Wherein V. 1s the voltage of the data signal Data,
and a voltage difference between the source of the first thin
film transistor T1 and the first node G, i.e. a source-gate
voltage difference of the first thin film transistor T1 is
changedtobeV,, -V, +V,, and the organic light emitting
diode D emits light, and the formula of the current flowing
through the organic light emitting diode as the drive thin film
transistor utilizes a P type thin film transistor according to

the present skill is:
=KV Vs

wherein [ is the current flowing through the organic light
emitting diode D, and K is the structure parameter of the first
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thin film transistor T1, and V, is the source-gate voltage
difference of the drive thin film transistor, i.e. the first thin
film transistor T1, and then, the source-gate voltage differ-
ence of the first thin film transistor T1is V-V, +V,, and
thus I:KWSg_Vth)ZZK(Vdata_Vini+vth_vth) 2:K(Vdata_
V,.)%, and as regarding the thin film transistors having the
same structure, K is relatively stable, and therefore, the
current flowing through the organic light emitting diode D is
irrelevant with the threshold voltage of the first thin film
transistor T1 for solving the issue of the unstable current
flowing through the organic light emitting diode caused by
the threshold voltage drift of the driving thin film transistor
to achieve the uniform brightness of the organic light
emitting diode and improve the display effect of the pictures.
Moreover, the organic light emitting diode D does not emit
light in the initialization stage 1 and the voltage level storage
stage 2 to avoid the unnecessary irradiance of the organic
light emitting diode D.

Please refer to FIG. 4 with FIG. 3 at the same time. The
present invention further provides an AMOLED pixel driv-
ing method, comprising steps of?

step S1. providing an AMOLED pixel driving circuit
utilizing the 6T1C structure as shown in the aforesaid FIG.
2, and the description of the circuit is not repeated here;

step S2, entering an initialization stage 1;

the third scan control signal Scan3 provides a high voltage
level, and the sixth thin film transistor T6 is on, and the
fourth thin film transistor T4 and the fifth thin film transistor
T5 are off, and the second scan control signal Scan2 pro-
vides a low voltage level, and the third thin film transistor T3
is on, and the first scan control signal Scanl provides a high
voltage level, and the second thin film transistor T2 is off,
and the data signal Data charges the first node G and the
second node N to make voltages of the first node G and the
second node N equal to a voltage of the data signal Data, and
the organic light emitting diode D does not emit light;

step S3, entering a voltage level storage stage 2;

the third scan control signal Scan3 provides a high voltage
level, and the sixth thin film transistor T6 is on, and the
fourth thin film transistor T4 and the fifth thin film transistor
T5 are off, and the second scan control signal Scan2 pro-
vides a high voltage level, and the third thin film transistor
T3 is off, and the first scan control signal Scanl provides a
low voltage level, and the second thin film transistor T2 is
on, and the voltage of the second node N is still equal to the
voltage of the data signal Data, and the power supply high
voltage OVDD constantly charges the first node G until
V,=V,=V,, wherein V is a source voltage of the first thin
film transistor T1, and v, is the voltage of the first node G,
and V,,, is a threshold voltage of the first thin film transistor
T1;

step S4, entering a light emitting stage 3;

the third scan control signal Scan3 provides a low voltage
level, and the sixth thin film transistor T6 is off, and the
fourth thin film transistor T4 and the fifth thin film transistor
T5 are on, and the second scan control signal Scan2 provides
a high voltage level, and the third thin film transistor T3 is
off, and the first scan control signal Scanl provides a low
voltage level, and the second thin film transistor T2 is off,
and the voltage of the second node N is changed to be the
initialization voltage V, ., and the voltage of the first node G
is change to be V-V, +V,, -V .., wherein V, is the
voltage of the data signal Data, and a voltage between the
source of the first thin film transistor T1 and the first node
G, i.e. a source-gate voltage difference of the first thin film
transistor T1 is changed to be V-V, +V,, and the
organic light emitting diode D emits light.
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Specifically, the formula of the current flowing through
the organic light emitting diode as the drive thin film
transistor utilizes a P type thin film transistor according to
the present skill is:

=KV =V a)'s

wherein [ is the current flowing through the organic light
emitting diode D, and K is the structure parameter of the first
thin film transistor T1, and V,, is the source-gate voltage
difference of the drive thin film transistor, i.e. the first thin
film transistor T1, and then, the source-gate voltage differ-
ence of the first thin film transistor T1is V ;.- V,,4V,,, and
thus  I=K(V o=V KV sara= Vit Vo=V 27KV gaga=
V,,.), and as regarding the thin film transistors having the
same structure, K is relatively stable, and therefore, the
current flowing through the organic light emitting diode D is
irrelevant with the threshold voltage of the first thin film
transistor T1 for solving the issue of the unstable current
flowing through the organic light emitting diode caused by
the threshold voltage drift of the driving thin film transistor
to achieve the uniform brightness of the organic light
emitting diode and improve the display effect of the pictures.

In conclusion, the present invention provides an AMO-
LED pixel driving circuit, which utilizes the 6T1C structure
pixel driving circuit with a specific drive timing and can
effectively compensate the threshold voltage of the drive
thin film transistor and can stabilize the current flowing
through the organic light emitting diode to ensure the
uniform brightness of the organic light emitting diode and
improve the display effect of the pictures. The organic light
emitting diode can emit light only in the light emitting stage
to avoid the unnecessary irradiance of the organic light
emitting diode to reduce the electrical power consumption.
The present invention further provides an AMOLED pixel
driving circuit, which can effectively compensate the thresh-
old voltage of the drive thin film transistor and solve the
issue of the unstable current flowing through the organic
light emitting diode caused by the threshold voltage drift to
achieve the uniform brightness of the organic light emitting
diode and improve the display effect of the pictures.

Above are only specific embodiments of the present
invention, the scope of the present invention is not limited
to this, and to any persons who are skilled in the art, change
or replacement which is easily derived should be covered by
the protected scope of the invention. Thus, the protected
scope of the invention should go by the subject claims.

What is claimed is:

1. An AMOLED pixel driving circuit, comprising: a first
thin film transistor, a second thin film transistor, a third thin
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 being electrically
coupled to a first node, and a source receiving a power
supply high voltage, and a drain being electrically
coupled to a source of the fourth thin film transistor;

a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically
coupled to the first node, and a drain being electrically
coupled to the source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically
coupled to a second node, and a drain being electrically
coupled to the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically
coupled to a drain of the second thin film transistor and
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a drain of the first thin film transistor, and a drain being
electrically coupled to an anode of the organic light
emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically
coupled to the second node and a drain receiving an
initialization voltage;

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data
signal, and a drain being electrically coupled to the
second node;

one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled
to the second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

the sixth thin film transistor being a N type thin film
transistor, and the first thin film transistor, the second
thin film transistor, the third thin film transistor, the
fourth thin film transistor and the fifth thin film tran-
sistor being P type thin film transistors.

2. The AMOLED pixel driving circuit according to claim

1, wherein the first scan control signal, the second scan
control signal and the third scan control signal are combined
with one another, and correspond to an initialization stage,
a voltage level storage stage, a light emitting stage one after
another, and control the organic light emitting diode not to
emit light in the initialization stage and the voltage level
storage stage.

3. The AMOLED pixel driving circuit according to claim

2, wherein in the initialization stage, the third scan control
signal provides a high voltage level, and the second scan
control signal provides a low voltage level, and the first scan
control signal provides a high voltage level,

in the voltage level storage stage, the third scan control
signal provides a high voltage level, and the second
scan control signal provides a high voltage level, and
the first scan control signal provides a low voltage
level;

in the light emitting stage, the third scan control signal
provides a low voltage level, and the second scan
control signal provides a high voltage level, and the
first scan control signal provides a high voltage level.

4. The AMOLED pixel driving circuit according to claim

1, wherein all of the first scan control signal, the second scan
control signal and the third scan control signal are provided
by an external sequence controller.

5. The AMOLED pixel driving circuit according to claim

1, wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin
film transistor, 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.

6. An AMOLED pixel driving method, comprising steps

of:

step S1, providing an AMOLED pixel driving circuit;

the 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 being electrically
coupled to a first node, and a source receiving a power
supply high voltage, and a drain being electrically
coupled to a source of the fourth thin film transistor;
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a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically
coupled to the first node, and a drain being electrically
coupled to the source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically
coupled to a second node, and a drain being electrically
coupled to the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically
coupled to a drain of the second thin film transistor and
a drain of the first thin film transistor, and a drain being
electrically coupled to an anode of the organic light
emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically
coupled to the second node and a drain receiving an
initialization voltage;

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data
signal, and a drain being electrically coupled to the
second node;

one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled
to the second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

wherein the sixth thin film transistor is a N type thin film
transistor, and the first thin film transistor, the second
thin film transistor, the third thin film transistor, the
fourth thin film transistor and the fifth thin film tran-
sistor are P type thin film transistors;

step S2, entering an initialization stage;

the third scan control signal provides a high voltage level,
and the sixth thin film transistor is on, and the fourth
thin film transistor and the fifth thin film transistor are
off, and the second scan control signal provides a low
voltage level, and the third thin film transistor is on, and
the first scan control signal provides a high voltage
level, and the second thin film transistor is off, and the
data signal charges the first node and the second node
to make voltages of the first node and the second node
equal to a voltage of the data signal, and the organic
light emitting diode does not emit light;

step S3, entering a voltage level storage stage;

the third scan control signal provides a high voltage level,
and the sixth thin film transistor is on, and the fourth
thin film transistor and the fifth thin film transistor are
off, and the second scan control signal provides a high
voltage level, and the third thin film transistor is off,
and the first scan control signal provides a low voltage
level, and the second thin film transistor is on, and the
voltage of the second node is still equal to the voltage
of the data signal, and the power supply high voltage
constanily charges the first node until V =V -V,
wherein V is a source voltage of the first thin film
transistor, and V is the voltage of the first node, and
V,, is a threshold voltage of the first thin film transistor;

step S4, entering a light emitting stage;

the third scan control signal provides a low voltage level,
and the sixth thin film transistor is off, and the fourth
thin film transistor and the fifth thin film transistor are
on, and the second scan control signal provides a high
voltage level, and the third thin film transistor is off,
and the first scan control signal provides a low voltage
level, and the second thin film transistor is off, and the
voltage of the second node is changed to be the
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initialization voltage, and the voltage of the first node
is change tobe V.-V, +V, -V, .. whereinV ,, isthe
voltage of the data signal, and the organic light emitting
diode emits light, and a current flowing through the
organic light emitting diode is irrelevant with the
threshold voltage of the first thin film transistor.

7. The AMOLED pixel driving method according to claim
6, wherein all of the first scan control signal, the second scan
control signal and the third scan control signal are provided
by an external sequence controller.

8. The AMOLED pixel driving circuit according to claim
6, wherein all of 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.

9. 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 being electrically
coupled to a first node, and a source receiving a power
supply high voltage, and a drain being electrically
coupled to a source of the fourth thin film transistor;

a gate of the second thin film transistor receiving a first
scan control signal, and a source being electrically
coupled to the first node, and a drain being electrically
coupled to the source of the fourth thin film transistor;

a gate of the third thin film transistor receiving a second
scan control signal, and a source being electrically
coupled to a second node, and a drain being electrically
coupled to the first node;

a gate of the fourth thin film transistor receiving a third
scan control signal, and a source being electrically
coupled to a drain of the second thin film transistor and
a drain of the first thin film transistor, and a drain being
electrically coupled to an anode of the organic light
emitting diode;

a gate of the fifth thin film transistor receiving the third
scan control signal, and a source being electrically
coupled to the second node and a drain receiving an
initialization voltage;

a gate of the sixth thin film transistor receiving the third
scan control signal, and a source receiving a data
signal, and a drain being electrically coupled to the
second node;

one end of the capacitor being electrically coupled to the
first node, and the other end being electrically coupled
to the second node;

a cathode of the organic light emitting diode receiving a
power supply low voltage;

wherein the sixth thin film transistor is a N type thin film
transistor, and the first thin film transistor, the second
thin film transistor, the third thin film transistor, the
fourth thin film transistor and the fifth thin film tran-
sistor are P type thin film transistors;

wherein the first scan control signal, the second scan
control signal and the third scan control signal are
combined with one another, and correspond to an
initialization stage, a voltage level storage stage, a light
emitting stage one after another, and control the organic
light emitting diode not to emit light in the initialization
stage and the voltage level storage stage.
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wherein all of the first scan control signal, the second scan
control signal and the third scan control signal are
provided by an external sequence controller.
10. The AMOLED pixel driving circuit according to claim
9, wherein in the initialization stage, the third scan control 5
signal provides a high voltage level, and the second scan
control signal provides a low voltage level, and the first scan
control signal provides a high voltage level,
in the voltage level storage stage, the third scan control
signal provides a high voltage level, and the second 10
scan control signal provides a high voltage level, and
the first scan control signal provides a low voltage
level;
in the light emitting stage, the third scan control signal
provides a low voltage level, and the second scan 15
control signal provides a high voltage level, and the
first scan control signal provides a high voltage level.
11. The AMOLED pixel driving circuit according to claim
9, wherein all of the first thin film transistor, the second thin
film transistor, the third thin film transistor, the fourth thin 20
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.

* % % k¥ 2



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

KRN

IPCHRS

CPCH%E=

REA(F)
LR

L M2 FF S0k
S\EReERR

BEG®)

AMOLED# 3= I ) &2 3% MIAMOLED & = W 35 75 7%
US10074309 NF(AE)A
US15/514528

RN EXBRRERLA
YT HREEXEBREERAR
YT HEERBRFEBRAFE.

CHEN XIAOLONG
WEN YICHIEN
JOU MINGJONG

CHEN, XIAOLONG
WEN, YICHIEN
JOU, MINGJONG

G09G3/3233 G09G3/3258 HO1L27/12 HO1L51/52

patsnap

2018-09-11

2017-03-15

G09G3/3233 G09G3/3258 HO1L27/1214 HO1L51/5206 HO1L51/5221 G09G2320/045 G09G2300/0819

G09G2310/0264 G09G2320/0233 G09G2300/0814
201710079234.3 2017-02-14 CN

US20180233080A1

Espacenet

A& BBRME—FTMAMOLEDGRER 3 HE MAMOLEDREIR 3 17 3%.
AMOLEDGEEF EXRAAEEBER T FH6TICEMBERIEINE
B, IAMAMERS EERAENRERE , HURERIANEKLS  bata T6

RENBER

BREVAA-REDIRELXA-RE  RETEAN —
ERYR. AIEXZREAUELLNEREN , LBEEILX=
RENTLENERE , MR BOHERE,

Scand —41 |:T5

Vini

Scanl

Scanid

OVSS


https://share-analytics.zhihuiya.com/view/e8030b4c-6582-48a1-9943-475129a1f44d
https://worldwide.espacenet.com/patent/search/family/063104765/publication/US10074309B2?q=US10074309B2

