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1
AMOLED PIXEL DRIVER CIRCUIT AND
PIXEL DRIVING METHOD

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to the field of display
techniques, and in particular to an AMOLED pixel driver
circuit and pixel driving method.

2. The Related Arts

The organic light emitting diode (OLED) display provides
the advantages of active light-emitting, low driving voltage,
high emission efliciency, quick response time, high resolu-
tion and contrast, near 180° viewing angle, wide operation
temperature range, and capability to realize flexible display
and large-area full-color display, and is regarded as the most
promising display technology.

The driving types of OLED can be divided, according to
the driving method, into the passive matrix OLED
(PMOLED) and active matrix OLED (AMOLED), i.e., the
direct addressable type and thin film transistor (TFT)
addressable type, wherein the AMOLED provides the
advantages of pixels arranged in an array, self-luminous, and
high luminous efficiency and is commonly used for high
definition large-size display.

AMOLED is a current-driven device that emits light when
a current flows through the OLED, and the light-emitting
luminance is determined by the current flowing through the
OLED. Most of the known integrated circuits (ICs) only
transmit voltage signals, so the AMOLED pixel driver
circuit needs to complete the task of converting the voltage
signal into a current signal.

The known AMOLED pixel driver circuit is usually 2T1C
structure, that is, two thin film transistors (TFTs) and a
capacitor, to convert voltage to current; wherein one TFT is
a switching TFT for controlling the entrance and exit of the
data signal, and the other TFT is a driving TFT, for con-
trolling the current flowing through the OLED. Therefore,
the importance of the threshold voltage of the driving TFT
is obvious. The positive or negative drift of the threshold
voltage will cause different amount of current flowing
through the OLED even with the same data signal. However,
the known TFTs made of low-temperature polysilicon
(LTPS) or oxide semiconductors are subject to threshold
voltage drift due to light, source-drain voltage stress and
other factors. In the known 2T1C structure circuit, the
threshold voltage drift of the driving TFT cannot be
improved by adjustment. Therefore, the influence of the
threshold voltage drift needs to be relieved by introducing
new TFTs or new signals so that the AMOLD pixel driver
circuit has a compensation function.

Some of the known technologies use the single-gate TFT
as the driving TFT in the AMOLED pixel driver circuit. By
detecting the threshold voltage of the driving TFT, and then
adjusting the data signal value of the required input accord-
ing to the drift extent of the threshold voltage. The short-
coming of this type of circuit is that the threshold voltage of
the known single-gate TFT is usually increased by drifting
towards positive due to stresses, such as, voltage and lights.
Therefore, the data signal should be increased accordingly to
alleviate the influence of the threshold voltage drift. As the
increase in the data signal further enhances the voltage stress
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on the driving TFT, which accelerates the threshold voltage
drift, a vicious cycle is formed as a result.

SUMMARY OF THE INVENTION

The object of the present invention is to provide an
AMOLED pixel driver circuit, able to effectively compen-
sate the threshold voltage drift of the driving TFT and the
OLED, to simplify the data signal, to stabilize the current
flowing through the OLED and to ensure even light-emitting
of the OLED to improve display result.

Another object of the present invention is to provide an
AMOLED pixel driving method, able to effectively com-
pensate the threshold voltage change of the driving TFT and
the OLED to solve the problem of unstable current flowing
through the OLED caused by the threshold voltage drift so
as to ensure uniform light-emitting of the OLED to improve
display result.

To achieve the above object, the present invention pro-
vides an AMOLED driver circuit, which comprises: a first
thin film transistor (TFT), a second TFT, a third TFT, a
fourth TFT, a fifth TFT, a sixth TFT, a first capacitor, a
second capacitor and an organic light-emitting diode
(OLED);

the first TFT being a double-gate TFT for driving the
OLED, having the bottom gate connected to a first node and
the top gate connected to a second node, the source con-
nected to anode of the OLED and the drain connected to a
third node;

the second TFT having the gate connected to a second
scan signal, the source connected to a data signal, the drain
connected to a fourth node;

the third TFT having the gate connected to the second
scan signal, the source connected to a predefined voltage and
the drain connected to the first node;

the fourth TFT having the gate connected to a first scan
signal, the source connected to the predefined voltage and
the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan
signal, the source connected to the second node and the drain
connected to the third node;

the sixth TFT having the gate connected to a third scan
signal, the source connected to the power supply voltage and
the drain connected to the third node;

the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground;

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT and the sixth TFT are all low
temperature polysilicon (LTPS) TFTs, oxide semiconductor
TFTs or amorphous silicon (a-Si) TFTs.

According to a preferred embodiment of the present
invention, the first scan signal, the second scan signal and
the third scan signal are all provided by an external timing
controller.

According to a preferred embodiment of the present
invention, the predefined voltage is a constant voltage.

According to a preferred embodiment of the present
invention, the first scan signal, the second scan signal, and
the third scan signal are combined to correspond to, in
sequence, a pre-charging phase, a threshold voltage pro-
gramming design phase and a driving light-emitting phase;
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in the pre-charging phase, the first scan signal provides
low level voltage, the second scan signal and the third scan
signal provide high level voltage;

in the threshold voltage programming design phase, the
first scan signal and the third scan signal provide low level
voltage, the second scan signal provides high level voltage;

in the driving light-emitting phase, the first scan signal
and the third scan signal provide high level voltage, the
second scan signal provides low level voltage.

Another embodiment of the present invention provides an
AMOLED pixel driving method, which comprises:

Step 1: providing an AMOLED pixel driver circuit, com-
prising:

a first thin film transistor (TFT), a second TFT, a third
TFT, a fourth TFT, a fifth TFT, a sixth TFT, a first capacitor,
a second capacitor and an organic light-emitting diode
(OLED);

the first TFT being a double-gate TFT for driving the
OLED, having the bottom gate connected to a first node and
the top gate connected to a second node, the source con-
nected to anode of the OLED and the drain connected to a
third node;

the second TFT having the gate connected to a second
scan signal, the source connected to a data signal, the drain
connected to a fourth node;

the third TFT having the gate connected to the second
scan signal, the source connected to a predefined voltage and
the drain connected to the first node;

the fourth TFT having the gate connected to a first scan
signal, the source connected to the predefined voltage and
the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan
signal, the source connected to the second node and the drain
connected to the third node;

the sixth TFT having the gate connected to a third scan
signal, the source connected to the power supply voltage and
the drain connected to the third node;

the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground;

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground,

Step 2: entering a pre-charging phase:

the first scan signal providing high level voltage to cut off
the fourth TFT; the second scan signal providing low level
voltage to turn on the second TFT, the third TFT and the fifth
TFT; the third scan signal providing high level voltage to
turn on the sixth TFT; the power supply voltage being
written into the drain and the top gate of the first TFT; the
predefined voltage being written into the first node (i.e., the
bottom gate of the first TFT); and the voltage provided by
the data signal being written into the fourth node, the first
capacitor being charged, with the voltage difference between
the two ends being Vdata-Vpre, wherein Vdata is the
voltage provided by the data signal and Vpre being the
predefined voltage;

Step 3: entering a threshold voltage programming design
phase:

the first scan signal remaining low level voltage to cut off
the fourth TFT; the second scan signal remaining high level
voltage to turn on the second TFT, the third TFT and the fifth
TFT; the third scan signal providing low level voltage to cut
off the sixth TFT; the first TFT being turned on, the voltages
of the drain and the top gate of the first TFT continuously
dropping as the time passing, and the threshold voltage of
the first TFT continuously rising as the time passing, the
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threshold voltages of the first TFT stopping changing when
the threshold voltage of the first TFT reaching Vth=Vpre-
Vs, wherein Vth being the threshold voltage of the first TFT,
Vs being the source voltage of the first TFT, at this point, the
voltage of the top gate of the first TFT being stored in the
second capacitor;

Step 4: entering a driving light-emitting phase:

the first scan signal providing high level voltage to turn on
the fourth TFT; the second scan signal providing low level
voltage to cut off the second TFT, the third TFT and the fifth
TFT; the third scan signal providing high level voltage to
turn on the sixth TFT; the voltage of the top gate of the first
TFT remaining unchanged due to the storage of the second
capacitor, and the threshold voltage of the first TFT remain-
ing Vth=Vpre-Vs; the predefined voltage being written into
the fourth node; the voltage of the first node (i.e., the bottom
gate of the first TFT) becoming 2 Vpre-Vdata, the first TFT
turned on, the OLED emitting light, and the current flowing
through the OLED being independent of the threshold
voltage of the first TFT.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT and the sixth TFT are all low
temperature polysilicon (LTPS) TFTs, oxide semiconductor
TFTs or amorphous silicon (a-Si) TFTs.

According to a preferred embodiment of the present
invention, the first scan signal, the second scan signal and
the third scan signal are all provided by an external timing
controller.

According to a preferred embodiment of the present
invention, the predefined voltage is a constant voltage.

Yet another embodiment of the present invention provides
an AMOLED driver circuit, which comprises: a first thin
film transistor (TFT), a second TFT, a third TFT, a fourth
TFT, a fifth TFT, a sixth TFT, a first capacitor, a second
capacitor and an organic light-emitting diode (OLED);

the first TFT being a double-gate TFT for driving the
OLED, having the bottom gate connected to a first node and
the top gate connected to a second node, the source con-
nected to anode of the OLED and the drain connected to a
third node;

the second TFT having the gate connected to a second
scan signal, the source connected to a data signal, the drain
connected to a fourth node;

the third TFT having the gate connected to the second
scan signal, the source connected to a predefined voltage and
the drain connected to the first node;

the fourth TFT having the gate connected to a first scan
signal, the source connected to the predefined voltage and
the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan
signal, the source connected to the second node and the drain
connected to the third node;

the sixth TFT having the gate connected to a third scan
signal, the source connected to the power supply voltage and
the drain connected to the third node;

the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground;

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground;

wherein the first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT and the sixth TFT being all low
temperature polysilicon (LTPS) TFTs, oxide semiconductor
TFTs or amorphous silicon (a-Si) TFTs;
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wherein the first scan signal, the second scan signal and
the third scan signal being all provided by an external timing
controller.

Compared to the known techniques, the present invention
provides the following advantages. The present invention
provides an AMOLED pixel driver circuit and pixel driving
method, using double-gate TFT as the driving TFT. In the
pre-charging phase, the power supply voltage is written into
the drain and the top gate of the first TFT (i.e., the driving
TFT) and the top gate of the second TFT, the predefined
voltage is written into the bottom gate of the first TFT and
one end of the first capacitor, and the voltage provided by the
data signal is written into the other end of the first capacitor.
In the threshold voltage programming design phase, the
voltage of the top gate of the first TFT drops and the
threshold voltage rises until the threshold voltages reaches
Vth=Vpre-Vs. In the driving light-emitting phase, the sec-
ond capacitor keeps the top gate voltage of the first TFT
unchanged and the threshold voltage remains Vth=Vpre-Vs,
the bottom gate voltage of the first TFT becomes 2 Vpre—
Vdata; the first TFT is turned on, the OLED emits light and
the current flowing through the OLED is independent of the
threshold voltage of the first TFT and the threshold of the
OLED, to effectively compensate the threshold voltage of
the driving TFT and the OLED, simplify the data signal,
ensure uniform light-emitting of the OLED, and improve
display result.

BRIEF DESCRIPTION OF THE DRAWINGS

To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

FIG. 1 is a schematic view showing a pixel driver circuit
for AMOLED provided by the first embodiment of the
present invention;

FIG. 2 is a schematic view showing the timing sequence
of the pixel driver circuit for AMOLED provided by the first
embodiment of the present invention;

FIG. 3 is a schematic view showing Step 2 of the
AMOLED pixel driving method provided by an second
embodiment of the present invention;

FIG. 4 is a schematic view showing Step 3
AMOLED pixel driving method provided by an
embodiment of the present invention; and

FIG. 5 is a schematic view showing Step 4
AMOLED pixel driving method provided by an
embodiment of the present invention.

of the
second

of the
second

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 1 and FIG. 2, the present invention
provides an AMOLED pixel driver circuit of 6T1C struc-
ture, which comprises: a first thin film transistor (TFT) T1,
a second TFT T2, a third TFT T3, a fourth TFT T4, a fifth
TFT T5, a sixth TFT T6, a first capacitor C1, a second
capacitor C2, and an organic light-emitting diode (OLED)
D1.

The first TFT T1 is a double-gate TFT, and has the bottom
gate BG connected to a first node A and the top gate TG
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connected to a second node B, the source connected to anode
of the OLED D1 and the drain connected to a third node C.
The double-gate first TFT T1 is a driving TFT for driving the
OLED D1. Based on the known research, the double-gate
TFT shows the characteristics that the stresses of voltage and
light have less influence on the threshold voltage, and also
that the threshold voltage and the top gate voltage show a
negative correlation relation. In other words, the higher the
top gate voltage, the smaller the threshold voltage.

The second TFT T2 has the gate connected to receive a
second scan signal Scan2, the source connected to received
a data signal Data, the drain connected to a fourth node D.

The third TFT T3 has the gate connected to the second
scan signal Scan2, the source connected to received a
predefined voltage Vpre and the drain connected to the first
node A.

The fourth TFT T4 has the gate connected to received a
first scan signal Scanl, the source connected to the pre-
defined voltage Vpre and the drain connected to the fourth
node D.

The fifth TFT T5 has the gate connected to the second
scan signal Scan2, the source connected to the second node
B and the drain connected to the third node C.

The sixth TFT Té6 the gate connected to received a third
scan signal Scan3, the source connected to the power supply
voltage VDD and the drain connected to the third node C.

The first capacitor C1 has one end connected to the first
node A and the other end connected to the fourth node D.

The second capacitor C2 has one end connected to the
second node B and the other end connected to the ground.

The OLED D1 has the anode connected to the source of
the first TFT T1 and the cathode connected to ground.

Specifically, the first TFT t1, the second TFT T2, the third
TFT T3, the fourth TFT T4, the fifth TFT T5 and the sixth
TFT T6 are all low temperature polysilicon (UTPS) TFTs,
oxide semiconductor TFTs or amorphous silicon (a-Si)
TFTs.

Specifically, the first scan signal Scanl, the second scan
signal Scan2 and the third scan signal Scan3 are all provided
by an external timing controller.

Specifically, the predefined voltage Vpre is a constant
voltage.

Specifically, referring to FIG. 2, the first scan signal
Scanl, the second scan signal Scan2, and the third scan
signal Scan3 are combined to correspond to, in sequence, a
pre-charging phase 1, a threshold voltage programming
design phase 2 and a driving light-emitting phase 3. In the
pre-charging phase 1, the first scan signal Scanl provides
low level voltage, the second scan signal Scan and, the third
scan signal Scan3 provide high level voltage. In the thresh-
old voltage programming design phase 2, the first scan
signal Scanl and the third scan signal Scan3 provide low
level voltage, and the second scan signal Scan2 provides
high level voltage. In the driving light-emitting phase 3, the
first scan signal Scanl and the third scan signal Scan3
provide high voltage, and the second scan signal Scan2
provides low level voltage.

Furthermore, referring to FIGS. 3-5, in combination with
FIGS. 1-2, the operation of the process of the AMOLED
pixel driver circuit of the present invention is as follows:

In the pre-charging phase 1: the first scan signal Scanl
provides low level voltage to cut off the fourth TFT T4; the
second scan signal Scan2 provides high level voltage to turn
on the second TFT T2, the third TFT T3 and the fifth TFT
T5; the third scan signal Scan3 provides high level voltage
to turn on the sixth TFT T6; the power supply voltage VDD
is written into the second node B and the third node C (i.e.,
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top gate TG and the drain of the first TFT T1); the predefined
voltage Vpre is written into the first node A (i.e., the bottom
gate BG of the first TFT T1 and one end of the first capacitor
C1); and the voltage provided by the data signal Data is
written into the other end of the first capacitor C1. At this
point, the first capacitor C1 is charged, and the voltage
difference between the two ends is Vdata-Vpre, wherein
Vdata is the voltage provided by the data signal Data.

In the threshold voltage programming design phase 2: the
first scan signal Scanl remains low level voltage to cut off
the fourth TFT T4; the second scan signal Scan2 remains
high level voltage to turn on the second TFT T2, the third
TFT T3 and the fifth TFT T5; the third scan signal Scan3
provides low level voltage to cut off the sixth TFT T6; the
first TFT T1 is turned on, the voltages of the drain and the
top gate TG of the first TFT T1 (i.e., the second node B and
the third node C) continuously drops and the threshold
voltage of the first TFT T1 continuously rises as the time
passing and first capacitor C1 discharges, the threshold
voltages of the first TFT T1 stops changing when the
threshold voltage of the first TFT T1 reaches Vth=Vpre-Vs,
wherein Vth is the threshold voltage of the first TFT T1, Vs
isg the source voltage of the first TFT T1, at this point, the
voltage of the top gate TG of the first TFT T1 stored in the
second capacitor C2.

In the driving light-emitting phase 3: the first scan signal
Scan3 provides high level voltage to turn on the fourth TFT
T4; the second scan signal Scan2 provides low level voltage
to cut off the second TFT T2, the third TFT T3 and the fifth
TFT T5; the third scan signal Scan3 provides high level
voltage to turn on the sixth TFT T6; the voltage of the top
gate TG of the first TFT T1 (i.e., the second node B) remains
unchanged due to the storage of the second capacitor C2,
and the threshold voltage of the first TFT T1 remains
Vth=Vpre-Vs; the predefined voltage Vpre is written into
the fourth node D; the voltage of the first node A (i.e., the
bottom gate BG of the first TFT T1) becomes 2 Vpre—Vdata,
the first TFT T1 is turned on, and the OLED emits light.

Furthermore, the equation to compute the current flowing
through the OLED is:

1= BVae-Vih-Vs)'
= (2Vpre- Vdata- Vpre + Vs — Vs)2

= B(Vpre- Vdata)2

Wherein § is a constant coefficient related to the TFT
characteristics.

As shown, the current flowing through the OLED D1 is
independent of the threshold voltage of the first TFT T1, also
independent of the threshold voltage of the OLED D1, and
is only related to the voltage of the input data signal Data.
The compensation of the threshold voltage drift of the
driving TFT and compensation of the threshold voltage of
the OLED caused by ageing also solves the problem of
unstable current flowing through the OLED caused by the
threshold voltage drift so as to ensure uniform light-emitting
of the OLED to improve display result.

Refer to FIGS. 3-5, in combination with FIGS. 1-2. Based
on the aforementioned AMOLED pixel driver circuit, the
present invention also provides an AMOLED pixel driving
method, which comprises the following steps:
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Step 1: providing an AMOLED pixel driver circuit.

The AMOLED pixel driver circuit comprises: a first thin
film transistor (TFT) T1, a second TFT T2, a third TFT T3,
a fourth TFT T4, a fifth TFT T5, a sixth TFT T6, a first
capacitor C1, a second capacitor C2, and an organic light-
emitting diode (OLED) D1.

The first TFT T1 is a double-gate TFT, and has the bottom
gate BG connected to a first node A and the top gate TG
connected to a second node B, the source connected to anode
of the OLED D1 and the drain connected to a third node C.
The double-gate first TFT T1 is a driving TFT for driving the
OLED D1. Based on the known research, the double-gate
TFT shows the characteristics that the stresses of voltage and
light have less influence on the threshold voltage, and also
that the threshold voltage and the top gate voltage show a
negative correlation relation. In other words, the higher the
top gate voltage, the smaller the threshold voltage.

The second TFT T2 has the gate connected to receive a
second scan signal Scan2, the source connected to received
a data signal Data, the drain connected to a fourth node D.

The third TFT T3 has the gate connected to the second
scan signal Scan2, the source connected to received a
predefined voltage Vpre and the drain connected to the first
node A.

The fourth TFT T4 has the gate connected to received a
first scan signal Scanl, the source connected to the pre-
defined voltage Vpre and the drain connected to the fourth
node D.

The fifth TFT T5 has the gate connected to the second
scan signal Scan2, the source connected to the second node
B and the drain connected to the third node C.

The sixth TFT T6 the gate connected to received a third
scan signal Scan3, the source connected to the power supply
voltage VDD and the drain connected to the third node C.

The first capacitor C1 has one end connected to the first
node A and the other end connected to the fourth node D.

The second capacitor C2 has one end connected to the
second node B and the other end connected to the ground.

The OLED D1 has the anode connected to the source of
the first TFT T1 and the cathode connected to ground.

Specifically, the first TFT T1, the second TFT T2, the third
TFT T3, the fourth TFT T4, the fifth TFT T5 and the sixth
TFT T6 are all low temperature polysilicon (UTPS) TFTs,
oxide semiconductor TFTs or amorphous silicon (a-Si)
TFTs.

Specifically, the first scan signal Scanl, the second scan
signal Scan2 and the third scan signal Scan3 are all provided
by an external timing controller.

Specifically, the predefined voltage Vpre is a constant
voltage.

Step 2: entering pre-charging phase 1.

The first scan signal Scanl provides low level voltage to
cut off the fourth TFT T4; the second scan signal Scan2
provides high level voltage to turn on the second TFT T2, the
third TFT T3 and the fifth TFT T5; the third scan signal
Scan3 provides high level voltage to turn on the sixth TFT
T6; the power supply voltage VDD is written into the second
node B and the third node C (i.e., top gate TG and the drain
of the first TFT T1); the predefined voltage Vpre is written
into the first node A (i.e., the bottom gate BG of the first TFT
T1 and one end of the first capacitor C1); and the voltage
provided by the data signal Data is written into the other end
of the first capacitor C1. At this point, the first capacitor C1
is charged, and the voltage difference between the two ends
is Vdata-Vpre, wherein Vdata is the voltage provided by the
data signal Data.
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Step 3: entering threshold voltage programming design
phase 2.

The first scan signal Scanl remains low level voltage to
cut off the fourth TFT T4; the second scan signal Scan2
remains high level voltage to turn on the second TFT T2, the
third TFT T3 and the fifth TFT T5; the third scan signal
Scan3 provides low level voltage to cut off the sixth TFT Té6;
the first TFT T1 is turned on, the voltages of the drain and
the top gate TG of the first TFT T1 (i.e., the second node B
and the third node C) continuously drops and the threshold
voltage of the first TFT T1 continuously rises as the time
passing and first capacitor C1 discharges, the threshold
voltages of the first TFT T1 stops changing when the
threshold voltage of the first TFT T1 reaches Vth=Vpre-Vs,
wherein Vth is the threshold voltage of the first TFT T1, Vs
isg the source voltage of the first TFT T1, at this point, the
voltage of the top gate TG of the first TFT T1 stored in the
second capacitor C2.

Step 4: entering driving light-emitting phase 3.

The first scan signal Scan3 provides high level voltage to
turn on the fourth TFT T4; the second scan signal Scan2
provides low level voltage to cut off the second TFT T2, the
third TFT T3 and the fifth TFT T5; the third scan signal
Scan3 provides high level voltage to turn on the sixth TFT
T6; the voltage of the top gate TG of the first TFT T1 (i.e,,
the second node B) remains unchanged due to the storage of
the second capacitor C2, and the threshold voltage of the
first TFT T1 remains Vth=Vpre-Vs; the predefined voltage
Vpre is written into the fourth node D; the voltage of the first
node A (ie. the bottom gate BG of the first TFT T1)
becomes 2 Vpre-Vdata, the first TFT T1 is turned on, and
the OLED emits light.

Furthermore, the equation to compute the current flowing
through the OLED is:

I = BVge- Vih-Vs)
= B(2Vpre- Vdara- Vpre + Vs — V5)2

= B(Vpre- Vdam)2

Wherein f is a constant coefficient related to the TFT
characteristics.

As shown, the current flowing through the OLED D1 is
independent of the threshold voltage of the first TFT T1, also
independent of the threshold voltage of the OLED D1, and
is only related to the voltage of the input data signal Data.
The compensation of the threshold voltage drift of the
driving TFT and compensation of the threshold voltage of
the OLED caused by ageing also solves the problem of
unstable current flowing through the OLED caused by the
threshold voltage drift so as to ensure uniform light-emitting
of the OLED to improve display result.

In summary, the present invention provides an AMOLED
pixel driver circuit and pixel driving method, using double-
gate TFT as the driving TFT. In the pre-charging phase, the
power supply voltage is written into the drain and the top
gate of the first TFT (i.e., the driving TFT) and the top gate
of the second TFT, the predefined voltage is written into the
bottom gate of the first TFT and one end of the first
capacitor, and the voltage provided by the data signal is
written into the other end of the first capacitor. In the
threshold voltage programming design phase, the voltage of
the top gate of the first TFT drops and the threshold voltage
rises until the threshold voltages reaches Vth=Vpre-Vs. In
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the driving light-emitting phase, the second capacitor keeps
the top gate voltage of the first TFT unchanged and the
threshold voltage remains Vth=Vpre-Vs, the bottom gate
voltage of the first TFT becomes 2 Vpre-Vdata; the first
TFT is turned on, the OLED emits light and the current
flowing through the OLED is independent of the threshold
voltage of the first TFT and the threshold of the OLED, to
effectively compensate the threshold voltage of the driving
TFT and the OLED, simplify the data signal, ensure uniform
light-emitting of the OLED, and improve display result.

Tt should be noted that in the present disclosure the terms,
such as, first, second are only for distinguishing an entity or
operation from another entity or operation, and does not
imply any specific relation or order between the entities or
operations. Also, the terms “comprises”, “include”, and
other similar variations, do not exclude the inclusion of other
non-listed elements. Without further restrictions, the expres-
sion “comprises a . . . ” does not exclude other identical
elements from presence besides the listed elements.

Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the claims of the present invention.

What is claimed is:

1. An active matrix organic light-emitting diode (AMO-
LED) pixel driver circuit, which comprises: a first thin film
transistor (TFT), a second TFT, a third TFT, a fourth TFT, a
fifth TFT, a sixth TFT, a first capacitor, a second capacitor
and an organic light-emitting diode (OLED);

the first TFT being a double-gate TFT for driving the

OLED, having the bottom gate connected to a first node
and the top gate connected to a second node, the source
connected to anode of the OLED and the drain con-
nected to a third node;

the second TFT having the gate connected to a second

scan signal, the source connected to a data signal, the
drain connected to a fourth node;

the third TFT having the gate connected to the second

scan signal, the source connected to a predefined volt-
age and the drain connected to the first node;

the fourth TFT having the gate connected to a first scan

signal, the source connected to the predefined voltage
and the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan

signal, the source connected to the second node and the
drain connected to the third node;

the sixth TFT having the gate connected to a third scan

signal, the source connected to the power supply volt-
age and the drain connected to the third node;
the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground,

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground;

wherein the first scan signal, the second scan signal, and
the third scan signal are combined to correspond to, in
sequence, a pre-charging phase, a threshold voltage
programming design phase and a driving light-emitting
phase;

in the pre-charging phase, the first scan signal provides

low level voltage, the second scan signal and the third
scan signal provide high level voltage;
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in the threshold voltage programming design phase, the
first scan signal and the third scan signal provide low
level voltage, the second scan signal provides high
level voltage;

in the driving light-emitting phase, the first scan signal
and the third scan signal provide high level voltage, the
second scan signal provides low level voltage.

2. The AMOLED pixel driver circuit as claimed in claim

12

Step 3: entering a threshold voltage programming design
phase:

the first scan signal remaining low level voltage to cut off
the fourth TFT; the second scan signal remaining high
level voltage to turn on the second TFT, the third TFT
and the fifth TFT; the third scan signal providing low
level voltage to cut off the sixth TFT, the first TFT
being turned on, the voltages of the drain and the top

1, wherein the first TFT, the second TFT, the third TFT, the gate of the first TFT continuously dropping as the time
fourth TFT, the fifth TFT and the sixth TFT are all low 10 passing, and the threshold voltage of the first TFT
temperature polysilicon (LTPS) TFTs, oxide semiconductor continuously rising as the time passing, the threshold
TFTs or amorphous silicon (a-Si) TFTs. voltages of the first TFT stopping changing when the
3. The AMOLED pixel driver circuit as claimed in claim threshold voltage of the first TFT reaching Vth=Vpre-
1, wherein the first scan signal, the second scan signal and Vs, wherein Vth being the threshold voltage of the first
the third scan signal are all provided by an external timing TFT, Vs being the source voltage of the first TFT, at this
controller. point, the voltage of the top gate of the first TFT being
4. The AMOLED pixel driver circuit as claimed in claim stored in the second capacitor;
1, wherein the predefined voltage is a constant voltage. Step 4: entering a driving light-emitting phase:
5. An active matrix organic light-emitting diode (AMO- 20  the first scan signal providing high level voltage to turn on

LED) pixel driving method, which comprises:

Step 1: providing an AMOLED pixel driver circuit, com-
prising:

a first thin film transistor (TFT), a second TFT, a third

the fourth TFT; the second scan signal providing low
level voltage to cut off the second TFT, the third TFT
and the fifth TFT; the third scan signal providing high
level voltage to turn on the sixth TFT; the voltage of the

TFT, a fourth TFT, a fifth TFT, a sixth TFT, a first 25 top gate of the first TFT remaining unchanged due to
capacitor, a second capacitor and an organic light- the storage of the second capacitor, and the threshold
emitting diode (OLED); voltage of the first TFT remaining Vth=Vpre-Vs; the
the first TFT being a double-gate TFT for driving the predefined voltage being written into the fourth node;
OLED, having the bottom gate connected to a first node the voltage of the first node (i.e., the bottom gate of the
and the top gate connected to a second node, the source 30 first TFT) becoming 2Vpre-Vdata, the first TFT turned

connected to anode of the OLED and the drain con-
nected to a third node;

the second TFT having the gate connected to a second
scan signal, the source connected to a data signal, the
drain connected to a fourth node;

the third TFT having the gate connected to the second
scan signal, the source connected to a predefined volt-
age and the drain connected to the first node;

the fourth TFT having the gate connected to a first scan
signal, the source connected to the predefined voltage
and the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan
signal, the source connected to the second node and the
drain connected to the third node;

the sixth TFT having the gate connected to a third scan
signal, the source connected to the power supply volt-
age and the drain connected to the third node;

the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground,

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground;

Step 2: entering a pre-charging phase:
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the first scan signal providing high level voltage to cut off 55

the fourth TFT; the second scan signal providing low
level voltage to turn on the second TFT, the third TFT
and the fifth TFT; the third scan signal providing high
level voltage to turn on the sixth TFT; the power supply

voltage being written into the drain and the top gate of 60

the first TFT; the predefined voltage being written into
the first node (i.e., the bottom gate of the first TFT); and
the voltage provided by the data signal being written
into the fourth node, the first capacitor being charged,
with the voltage difference between the two ends being
Vdata-Vpre, wherein Vdata is the voltage provided by
the data signal and Vpre being the predefined voltage;

65

on, the OLED emitting light, and the current flowing
through the OLED being independent of the threshold
voltage of the first TFT.

6. The AMOLED pixel driving method as claimed in
claim 5, wherein the first TFT, the second TFT, the third
TFT, the fourth TFT, the fifth TFT and the sixth TFT are all
low temperature polysilicon (LTPS) TFTs, oxide semicon-
ductor TFTs or amorphous silicon (a-Si) TFTs.

7. The AMOLED pixel driving method as claimed in
claim 5, wherein the first scan signal, the second scan signal
and the third scan signal are all provided by an external
timing controller.

8. The AMOLED pixel driving method as claimed in
claim 5, wherein the predefined voltage is a constant volt-
age.
9. An active matrix organic light-emitting diode (AMO-
LED) pixel driver circuit, which comprises: a first thin film
transistor (TFT), a second TFT, a third TFT, a fourth TFT, a
fifth TFT, a sixth TFT, a first capacitor, a second capacitor
and an organic light-emitting diode (OLED);

the first TFT being a double-gate TFT for driving the

OLED, having the bottom gate connected to a first node
and the top gate connected to a second node, the source
connected to anode of the OLED and the drain con-
nected to a third node;

the second TFT having the gate connected to a second

scan signal, the source connected to a data signal, the
drain connected to a fourth node;

the third TFT having the gate connected to the second

scan signal, the source connected to a predefined volt-
age and the drain connected to the first node;

the fourth TFT having the gate connected to a first scan

signal, the source connected to the predefined voltage
and the drain connected to the fourth node;

the fifth TFT having the gate connected to the second scan

signal, the source connected to the second node and the
drain connected to the third node;
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the sixth TFT having the gate connected to a third scan
signal, the source connected to the power supply volt-
age and the drain connected to the third node;

the first capacitor having one end connected to the first
node and the other end connected to the fourth node;

the second capacitor having one end connected to the
second node and the other end connected to the ground,

the OLED having the anode connected to the source of the
first TFT and the cathode connected to ground;

wherein the first TFT, the second TFT, the third TFT, the
fourth TFT, the fifth TFT and the sixth TFT being all
low temperature polysilicon (LTPS) TFTs, oxide semi-
conductor TFTs or amorphous silicon (a-Si) TFTs;

wherein the first scan signal, the second scan signal and
the third scan signal being all provided by an external
timing controller;

wherein the first scan signal, the second scan signal, and
the third scan signal are combined to correspond to, in
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sequence, a pre-charging phase, a threshold voltage
programming design phase and a driving light-emitting
phase;

in the pre-charging phase, the first scan signal provides
low level voltage, the second scan signal and the third
scan signal provide high level voltage;

in the threshold voltage programming design phase, the
first scan signal and the third scan signal provide low
level voltage, the second scan signal provides high
level voltage;

in the driving light-emitting phase, the first scan signal
and the third scan signal provide high level voltage, the
second scan signal provides low level voltage.

10. The AMOLED pixel driver circuit as claimed in claim

, wherein the predefined voltage is a constant voltage.
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