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The invention provides an AMOLED pixel driver circuit and
pixel driving method, by using a pixel driver circuit of 5T1C
structure to effectively compensate threshold voltage of
driving TFT in each pixel through a source-following
approach to compensate the threshold voltage of the driving
TFT so that the current flowing through the OLED is
independent of the threshold voltage of the first TFT, the
threshold voltage of the OLED and the negative voltage of
the power source to ensure even light-emission result of
OLED and improve display result.
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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
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 efficiency, 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, but the traditional 2T1C pixel driver circuit genetr-
ally does not provide a compensation function.

As shown in FIG. 1, a known 2T1C pixel driver circuit for
AMOLED with a compensation function comprises a first
TFT T10, a second TFT T20, and a capacitor Cs, wherein the
first TFT T10 is a switching TFT, the second TFT T20 is a
driving TFT, and the capacitor C10 is a storage capacitor.
Specifically, the gate of the first TFT T10 is electrically
connected to the scan signal Scan, the source connected to
the data signal Data, and the drain connected to the gate of
the second TFT T20 and one end of the capacitor C10; the
drain of the second TFT T20 is electrically connected to the
power supply positive voltage VDD, the source connected to
the anode of the OLED D; the cathode of the OLED D is
electrically connected to the power supply negative voltage
VSS; one end of the capacitor C10 is electrically connected
to the drain of the first TFT T10, and the gate of the second
TFT T20, and the other end connected to the source of the
second TFT T20 and the power supply negative voltage
VSS. When the AMOLED displays, the scan signal Scan
turns on the first TFT T10, the data signal Data enters the
gate of the second TFT T20 and the capacitor C10 via the
first TFT T10. Then, the first TFT T10 is cut off. Due to the
storage effect of the capacitor C10, the gate voltage of the
second TFT T20 is maintained at the voltage of the data
signal so that the second TFT T20 stays conductive to drive
the current flowing through the second TFT T20 to enter the
OLED D to drive the OLED D to emit light.

The known 2T1C pixel driver circuit used for AMOLED
is sensitive to the threshold voltage and channel migration
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ratio of the thin film transistor, the starting voltage and
quantum efficiency of the OLED, and the transient process
of the power supply. The threshold voltage of the second
TFT T20, that is, the driving TFT, drifts with the operation
time, resulting in unstable light emission of the OLED D.
Furthermore, the drift of threshold voltage of the second
driving TFT T20 (that is, the driving TFT) of the pixel driver
circuit of each pixel is different, i.e., increase or decrease,
which results in the uneven light emission and the different
brightness among the pixels. The use of this known 2T1C
pixel driver circuit with no compensation results in 50%
unevenness or more in AMOLED display brightness.

One approach to solve AMOLED display brightness
unevenness is to add compensation circuit to each pixel,
which means the compensation must be made for the
parameters of the driving TFT, such as the threshold voltage
and the migration ratio, in each pixel so that the current
flowing through the OLED becomes independent of these
parameters.

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 change of the driving TFT 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 to
solve the problem of unable current flowing through the
OLED caused by the threshold voltage drift so as to ensure
even 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 capacitor, and an organic light-
emitting diode (OLED);

the first TFT having the gate connected to a first node, the
source connected to positive voltage of a power supply and
the drain connected to a second node;

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

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

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

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

the OLED having the anode connected to the second node
and the cathode connected to negative terminal of the power
supply;

the fifth TFT having the gate connected to a light-emitting
control signal, the source connected to the first node and the
drain connected to the third node;

when the fifth TFT being turned on, the second TFT and
the fourth TFT being cut off; and when the fifth TFT being
cut off, the second TFT and the fourth TFT being turned on.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, the
fourth TFT and the fifth TFT are all of the same type, that
is, either N-type TFTs or P-type TFTs; the light-emitting
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control signal is a first inverted scan signal, the first inverted
scan signal and the first scan signal have opposite phases.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT and
the fourth TFT are all of the same type, that is, either N-type
TFTs or P-type TFTs, while the fifth TFT is of a different
type from the first, second, third and fourth TFTs, i.e., P-type
or N-type; and the light-emitting control signal is the first
inverted scan signal.

According to a preferred embodiment of the present
invention, the driving timing sequences of the AMOLED
pixel driver circuit comprises: an initialization phase, a
threshold voltage compensation phase and a light-emitting
phase.

According to a preferred embodiment of the present
invention, in the initialization phase, the first scan signal
turns on the second TFT and the fourth TFT, the light-
emitting control signal cuts off the fifth TFT, and the second
scan signal turns on the third TFT;

in the threshold voltage compensation phase, the first scan
signal turns on the second TFT and the fourth TFT, the
light-emitting control signal cuts off the fifth TFT, and the
second scan signal cuts off the third TFT;

in the light-emitting phase, the first scan signal cuts off the
second TFT and the fourth TFT, the light-emitting control
signal turns on the fifth TFT, and the second scan signal cuts
off the third TFT.

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

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

the first TFT having the gate connected to a first node, the
source connected to positive voltage of a power supply and
the drain connected to a second node;

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

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

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

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

the OLED having the anode connected to the second node
and the cathode connected to negative terminal of the power
supply;

the fifth TFT having the gate connected to a light-emitting
control signal, the source connected to the first node and the
drain connected to the third node;

Step 2: entering initialization phase: the first scan signal
turning on the second TFT and the fourth TFT, the light-
emitting control signal cutting off the fifth TFT, and the
second scan signal turning on the third TFT, the data signal
being written into the first node, the initialization signal
being written into the second node, and the reference voltage
being written into the third node;

Step 3: entering threshold voltage detection phase, the
first scan signal turning on the second TFT and the fourth
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TFT, the light-emitting control signal cutting off the fifth
TFT, and the second scan signal cutting off the third TFT, the
first node remaining at the data signal voltage, the second
ndoe changing to the voltage difference between the data
signal and the threshold voltage of the first TFT, the third
node remaining at the reference voltage, and the two ends of
the capacitor storing the voltage difference between the
reference voltage and the second node;

Step 4: entering threshold voltage compensation phase,
the first scan signal cutting off the second TFT and the fourth
TFT, the light-emitting control signal turning on the fifth
TFT, and the second scan signal cutting off the third TFT, the
first node and the third node being connected, the voltage
between the two ends of the capacitor remaining unchanged,
the OLED emitting light and the current flowing through the
OLED being independent of the threshold voltage of the first
TFT, the threshold voltage of the OLED and the negative
voltage of the power source.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT, the
fourth TFT and the fifth TFT are all of the same type, that
is, either N-type TFTs or P-type TFTs; the light-emitting
control signal is a first inverted scan signal, the first inverted
scan signal and the first scan signal have opposite phases.

According to a preferred embodiment of the present
invention, the first TFT, the second TFT, the third TFT and
the fourth TFT are all of the same type, that is, either N-type
TFTs or P-type TFTs, while the fifth TFT is of a different
type from the first, second, third and fourth TFTs, i.e., P-type
or N-type; and the light-emitting control signal is the first
inverted scan signal.

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

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

the first TFT having the gate connected to a first node, the
source connected to positive voltage of a power supply and
the drain connected to a second node;

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

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

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

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

the OLED having the anode connected to the second node
and the cathode connected to negative terminal of the power
supply:

the fifth TFT having the gate connected to a light-emitting
control signal, the source connected to the first node and the
drain connected to the third node;

when the fifth TFT being turned on, the second TFT and
the fourth TFT being cut off; and when the fifth TFT being
cut off, the second TFT and the fourth TFT being turned on;
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wherein the driving timing sequences of the AMOLED
pixel driver circuit comprising: an initialization phase, a
threshold voltage compensation phase and a light-emitting
phase;

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

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, by using a pixel driver circuit of 5T1C structure to
effectively compensate threshold voltage of driving TFT in
each pixel through a source-following approach to compen-
sate the threshold voltage of the driving TFT so that the
current flowing through the OLED is independent of the
threshold voltage of the first TFT, the threshold voltage of
the OLED and the negative voltage of the power source to
ensure even light-emission result of 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 known 2T1C pixel
driver circuit for AMOLED;

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

FIG. 3 is a schematic view showing a pixel driver circuit
for AMOLED provided by the second embodiment of the
present invention;

FIG. 4 is a schematic view showing the timing sequence
of the pixel driver circuit provided by the first embodiment
of the present invention; and

FIG. 5 is a schematic view showing the timing sequence
of the pixel driver circuit provided by the second embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIG. 2 and FIG. 4, the present invention
provides the first embodiment of an AMOLED pixel driver
circuit of ST1C structure, 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 capacitor C, and an organic
light-emitting diode (OLED) D.

Wherein, the first TFT T1 has the gate connected to a first
node G, the source connected to positive voltage of a power
supply VDD and the drain connected to a second node S; the
second TFT T2 has the gate connected to a first scan signal
Scanl, the source connected to a reference voltage Vref and
the drain connected to a third node X; the third TFT T3 has
the gate connected to a second scan signal Scan2, the source
connected to the second node S and the drain connected to
an initialization voltage Vini, the fourth TFT T4 has the gate
connected to the first scan signal Scanl, the source con-
nected to a data signal Vdata and the drain connected to the
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first node G; the capacitor C has one end connected to the
third node X and the other end connected to the second node
S; the OLED D has the anode connected to the second node
S and the cathode connected to negative terminal of the
power supply VSS; the fifth TFT T5 has the gate connected
to a light-emitting control signal, the source connected to the
first node G and the drain connected to the third node X. In
this the instant embodiment, the light-emitting control signal
is a first inverted scan signal Xscanl, the first inverted scan
signal Xscanl and the first scan signal Scanl have opposite
phases.

Specifically, the first TFT, the second TFT, the third TFT,
the fourth TFT and the fifth TFT are all low temperature
polysilicon (LTPS) TFTs, oxide semiconductor TFTs or
amorphous silicon (a-Si) TFTs.

Furthermore, refer to FIG. 4. The timing sequence of the
first embodiment of the AMOLED pixel driver circuit of the
present invention comprises the following phases: an ini-
tialization phase 1, a threshold voltage compensation phase
2 and a light-emitting phase 3; wherein, in the initialization
phase 1, the first scan signal Scanl turns on the second TFT
T2 and the fourth TFT T4 by providing a high level voltage,
the first inverted scan signal Xscanl cuts off the fifth TFT T5
by providing a low level voltage, and the second scan signal
Scan2 turns on the third TFT T3 by providing a high level
voltage; in the threshold voltage compensation phase 2, the
first scan signal Scanl turns on the second TFT T2 and the
fourth TFT T4 by providing a high level voltage, the first
inverted scan signal Xscanl cuts off the fifth TFT T5 by
providing a low level voltage, and the second scan signal
Scan2 cuts off the third TFT by providing a low level
voltage; in the light-emitting phase 3, the first scan signal
Scanl cuts off the second TFT T2 and the fourth TFT T4 by
providing a low level voltage, the first inverted scan signal
Xscanl turns on the fifth TFT T5 by providing a high level
voltage, and the second scan signal Scan2 cuts off the third
TFT T3 by providing a low level voltage.

It should be noted that in the initialization phase 1, the
threshold voltage compensation phase 2 and the light-
emitting phase 3, the voltage changes of the first node G, the
second node S and the third node X, and the compensation
process of the OLED D are as follows: in the initialization
phase 1, the data signal voltage Vdata is written into the first
node G, the initialization voltage Vini is written into the
second node S, and the reference voltage Vref is written into
the third node X; in the threshold voltage compensation
phase 2, the voltages at the first node G and the third node
X remain the unchanged as the data signal voltage Vdata and
reference voltage Vref respectively, the voltage of the sec-
ond node 8 is raised to the voltage difference Vdata-Vthl
between the data signal voltage Vdata and the threshold
voltage of the first TFT T1 because the third TFT T3 is cut
off, wherein the Vth1 is the threshold voltage of the first TFT
T1, so that the voltages stored at the two ends of the
capacitor C is the voltage difference of the third node X and
the second node S, i.e., Vref-(Vdata-Vthl); in the light-
emitting phase 3, the fifth TFT T5 is turned on to make the
first node connected to the third node X, and the voltages
stored at the two ends of the capacitor C remains as
Vref-(Vdata-Vthl), which is the gate voltage of the first
TFT T1, that is, the driving TFT.

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

I=YCox(WW/L)(Vgs-Vih) 6

Wherein I is the current flowing through the OLEDD, p
is the carrier migration rate of the driving TFT, W and L are
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the width and length of channel of the driving TFT, Vgs is
the voltage difference between the gate and the source of the
driving TFT, and Vth is the threshold voltage of the driving
TFT. In the present invention, the threshold voltage Vth of
the driving TFT is the threshold voltage Vth1 of the first TFT
T1. However:
Vgs=Vref-(Vdata-Vihl)

By substituting (2) into (1), the following is obtained:

@

I=1/2Cox(uW [ L)(Vihl + Vref — Vdata - Vihl Y

= 1/2Cox(uW [ L)(Vref - Vdata)®

As shown, the current I flowing through the OLED D is
independent of the threshold voltage of the first TFT T1, the
threshold voltage of the OLED D and the negative voltage
of the power supply VSS, which realizes the compensation
function so as to effectively compensate the threshold volt-
age change of the driving TFT (i.e., the first TFT T1) and the
OLED D so that the AMOLED light-emission is uniform
and the display quality is improved.

Refer to FIG. 3 and FIG. 5. FIG. 3 is the second
embodiment of the present invention. Compared to the first
embodiment, in the instant embodiment, the fifth TFT T5 is
a P-type TFT and uses the first scan signal Scanl as the
light-emitting control signal to connect to the gate of the fifth
TFT T5. The remaining of the embodiment is the same as the
first embodiment, and the detailed description will not be
repeated here.

It should be understood that the present invention is not
limited to the first and the second embodiments. In other
embodiments, the first TFT T1, the second TFT T2, the third
TFT T3, the fourth TFT T4 and the fifth TFT T5 are all
P-type TFTs; alternatively, the first TFT T1, the second TFT
T2, the third TFT T3 and the fourth TFT T4 are all P-type
TFTs, while the fifth TFT T5 is an N-type TFT. In these
embodiments, the adequate signals can be used to achieve
the realization of the present invention.

Based on the aforementioned AMOLED pixel driver
circuit, the present invention also provides an AMOLED
pixel driving method, which comprises the following steps:

Step 1: providing an AMOLED pixel driver circuit of any
of the above embodiments.

Step 2: entering initialization phase 1: the first scan signal
Scan1 turning on the second TFT T2 and the fourth TFT T4,
the light-emitting control signal cutting off the fifth TFT TS5,
and the second scan signal Scan2 turning on the third TFT
T3, the data signal Vdata being written into the first node G,
the initialization signal Vini being written into the second
node S, and the reference voltage Vref being written into the
third node X.

Step 3: entering threshold voltage detection phase 2: the
first scan signal Scanl turning on the second TFT T2 and the
fourth TFT T4, the light-emitting control signal cutting off
the fifth TFT T5, and the second scan signal Scan2 cutting
off the third TFT T3, the first node G remaining at the data
signal voltage Vdata, the second node S changing to the
voltage difference between the data signal Vdata and the
threshold voltage of the first TFT T1, the third node X
remaining at the reference voltage Vref, and the two ends of
the capacitor C storing the voltage difference between the
reference voltage Vref and the second node S.

Step 4: entering threshold voltage compensation phase 3:
the first scan signal Scan1 cutting off the second TFT T2 and
the fourth TFT T4, the light-emitting control signal turning
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on the fifth TFT T5, and the second scan signal Scan2 cutting
off the third TFT T3, the first node G and the third node X
being connected, the voltage between the two ends of the
capacitor C remaining unchanged, the OLED D emitting
light and the current flowing through the OLED D being
independent of the threshold voltage of the first TFT T1, the
threshold voltage of the OLED D and the negative voltage
of the power source VSS.

Specifically, based on the types of TFTs used in the
AMOLED pixel driver circuit provided in Step 1, the first
scan signal Scanl, the second scan signal Scan2, the light-
emitting control signal must have the voltage level adjusted
accordingly. Wherein, when the AMOLED pixel driver
circuit provided in Step 1 is the circuit of the first embodi-
ment shown in FIG. 2, the first TFT T1, the second TFT T2,
the third TFT T3, the fourth TFT T4 and the fifth TFT T5 are
all N-type TFTs, the first scan signal Scanl is high level in
the initialization phase 1 and the threshold voltage compen-
sation phase 2 while low level in the light-emitting phase 3;
the light-emitting control signal is a first inverted scan signal
Xscanl, which has the phase opposite to the first scan signal
Scanl; the second scan signal Scan2 is high level in the
initialization phase 1, while low level in the threshold
voltage compensation phase 2 and the light-emitting phase
3. When the AMOLED pixel driver circuit provided in Step
1 is the circuit of the second embodiment shown in FIG. 3,
the first TFT T1, the second TFT T2, the third TFT T3 and
the fourth TFT T4 are all N-type TFTs while the fifth TFT
T5 is P-type TFT, the first scan signal and the light-emitting
signal are the same signal; the first scan signal Scanl is high
level in the initialization phase 1 and the threshold voltage
compensation phase 2 while low level in the light-emitting
phase 3; the second scan signal Scan2 is high level in the
initialization phase 1, while low level in the threshold
voltage compensation phase 2 and the light-emitting phase
3. In addition, when the AMOLED pixel driver circuit
provided in Step 1 is of other embodiments, for example, the
first TFT T1, the second TFT T2, the third TFT T3, the fourth
TFT T4 and the fifth TFT T5 are all P-type TFTs; or, the first
TFT T1, the second TFT T2, the third TFT T3 and the fourth
TFT T4 are all P-type TFTs, while the fifth TFT T5 is an
N-type TFT, the first scan signal Scanl and the second scan
signal Scan? in the first embodiment and the second embodi-
ment must be inverted accordingly achieve the realization of
the present invention.

Furthermore, the equation to compute the current flowing
through the OLED D in Step 4 is:

T=YCox(WIW/L)(Vgs-Vih)? &)

Wherein I is the current flowing through the OLEDD, p
is the carrier migration rate of the driving TFT, W and L are
the width and length of channel of the driving TFT, Vgs is
the voltage difference between the gate and the source of the
driving TFT, and Vth is the threshold voltage of the driving
TFT. In the present invention, the threshold voltage Vth of
the driving TFT is the threshold voltage Vth1 of the first TET
T1. However:

Vgs=Vref-(Vdata-Vihl) @
By substituting (2) into (1), the following is obtained:

I1=1/2Cox(uW [L)(Vihl + Vref — Vdata— Vihl s

= 1/2Cox(uW [ L)(Vref — Vdata)®



US 10,134,329 B2

9

As shown, the current I flowing through the OLED D is
independent of the threshold voltage of the first TFT T1, the
threshold voltage of the OLED D and the negative voltage
of the power supply VSS, which realizes the compensation
function so as to effectively compensate the threshold volt-
age change of the driving TFT (i.e., the first TFT T1) and the
OLED D so that the AMOLED light-emission is uniform
and the display quality is improved.

In summary, the present invention provides an AMOLED
pixel driver circuit and pixel driving method, by using a
pixel driver circuit of 5T1C structure to effectively compen-
sate threshold voltage of driving TFT in each pixel through
a source-following approach to compensate the threshold
voltage of the driving TFT so that the current flowing
through the OLED is independent of the threshold voltage of
the first TFT, the threshold voltage of the OLED and the
negative voltage of the power source to ensure even light-
emission result of OLED and improve display result.

It 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 capacitor, and an organic light-emitting diode
(OLED);

the first TFT having the gate connected to a first node, the

source connected to positive voltage of a power supply
and the drain connected to a second node;

the second TFT having the gate connected to a first scan

signal, the source connected to a reference voltage and
the drain connected to a third node;

the third TFT having the gate connected to a second scan

signal, the source connected to the second node and the
drain connected to an initialization voltage;

the fourth TFT having the gate connected to the first scan

signal, the source connected to a data signal and the
drain connected to the first node;

the capacitor having one end connected to the third node

and the other end connected to the second node;

the OLED having the anode connected to the second node

and the cathode connected to negative terminal of the
power supply;

the fifth TFT having the gate connected to a light-emitting

control signal, the source connected to the first node
and the drain connected to the third node;

wherein when the fifth TFT is turned on, the second TFT

and the fourth TFT are cut off, and when the fifth TFT
is cut off, the second TFT and the fourth TFT are turned
on;

wherein the anode of the OLED that is connected to the

second node selectively receives, through the third
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TFT, direct application of the initialization voltage that
is connected to the drain of the third TFT thereto when
the third TFT is turned on.
2. The AMOLED pixel driver circuit as claimed in claim
1, wherein the first TFT, the second TFT, the third TFT, the
fourth TFT and the fifth TFT are all of the same type, that
is, either N-type TFTs or P-type TFTs; the light-emitting
control signal is a first inverted scan signal, the first inverted
scan signal and the first scan signal have opposite phases.
3. The AMOLED pixel driver circuit as claimed in claim
1, wherein the first TFT, the second TFT, the third TFT and
the fourth TFT are all of the same type, that is, either N-type
TFTs or P-type TFTs, while the fifth TFT is of a different
type from the first, second, third and fourth TFTs, i.e., P-type
or N-type; and the light-emitting control signal is the first
inverted scan signal.
4. The AMOLED pixel driver circuit as claimed in claim
1, wherein the driving timing sequences of the AMOLED
pixel driver circuit comprises: an initialization phase, a
threshold voltage compensation phase and a light-emitting
phase.
5. The AMOLED pixel driver circuit as claimed in claim
4, wherein:
in the initialization phase, the first scan signal turns on the
second TFT and the fourth TFT, the light-emitting
control signal cuts off the fifth TFT, and the second scan
signal turns on the third TFT;,
in the threshold voltage compensation phase, the first scan
signal turns on the second TFT and the fourth TFT, the
light-emitting control signal cuts off the fifth TFT, and
the second scan signal cuts off the third TFT;
in the light-emitting phase, the first scan signal cuts off the
second TFT and the fourth TFT, the light-emitting
control signal turns on the fifth TFT, and the second
scan signal cuts off the third TFT.
6. The AMOLED pixel driver circuit as claimed in claim
1, wherein the first TFT, the second TFT, the third TFT, the
fourth TFT and the fifth TFT are all low temperature
polysilicon (LTPS) TFTs, oxide semiconductor TFTs or
amorphous silicon (a-Si) TFTs.
7. An active matrix organic light-emitting diode (AMO-
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 TFT, a fourth TFT, a fifth TFT, a capacitor, and
an organic light-emitting diode (OLED);
the first TFT having the gate connected to a first node, the
source connected to positive voltage of a power supply
and the drain connected to a second node;
the second TFT having the gate connected to a first scan
signal, the source connected to a reference voltage and
the drain connected to a third node;
the third TFT having the gate connected to a second scan
signal, the source connected to the second node and the
drain connected to an initialization voltage;
the fourth TFT having the gate connected to the first scan
signal, the source connected to a data signal and the
drain connected to the first node;
the capacitor having one end connected to the third node
and the other end connected to the second node;
the OLED having the anode connected to the second node
and the cathode connected to negative terminal of the
power supply;
the fifth TFT having the gate connected to a light-emitting
control signal, the source connected to the first node
and the drain connected to the third node;
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Step 2: entering initialization phase: the first scan signal
turning on the second TFT and the fourth TFT, the
light-emitting control signal cutting off the fifth TFT,
and the second scan signal turning on the third TFT, the
data signal being written into the first node, the initial-
ization signal being written into the second node, and
the reference voltage being written into the third node,
wherein the initialization signal that is written into the
second node is directly applied to the anode of the
OLED;

Step 3: entering threshold voltage detection phase, the
first scan signal turning on the second TFT and the
fourth TFT, the light-emitting control signal cutting off
the fifth TFT, and the second scan signal cutting off the
third TFT, the first node remaining at the data signal
voltage, the second node changing to the voltage dif-
ference between the data signal and the threshold
voltage of the first TFT, the third node remaining at the
reference voltage, and the two ends of the capacitor
storing the voltage difference between the reference
voltage and the second node;

Step 4: entering threshold voltage compensation phase,
the first scan signal cutting off the second TFT and the
fourth TFT, the light-emitting control signal turning on
the fifth TFT, and the second scan signal cutting off the
third TFT, the first node and the third node being
connected, the voltage between the two ends of the
capacitor remaining unchanged, the OLED emitting
light and the current flowing through the OLED being
independent of the threshold voltage of the first TFT,
the threshold voltage of the OLED and the negative
voltage of the power source.

8. The AMOLED pixel driving method as claimed in
claim 7, wherein the first TFT, the second TFT, the third
TFT, the fourth TFT and the fifth TFT are all of the same
type, that is, either N-type TFTs or P-type TFTs; the light-
emitting control signal is a first inverted scan signal, the first
inverted scan signal and the first scan signal have opposite
phases.

9. The AMOLED pixel driving method as claimed in
claim 7, wherein the first TFT, the second TFT, the third TFT
and the fourth TFT are all of the same type, that is, either
N-type TFTs or P-type TFTs, while the fifth TFT is of a
different type from the first, second, third and fourth TFTs,
i.e., P-type or N-type; and the light-emitting control signal
is the first inverted scan signal.

10. The AMOLED pixel driving method as claimed in
claim 7, wherein the first TFT, the second TFT, the third
TFT, the fourth TFT and the fifth TFT are all low tempera-
ture polysilicon (LTPS) TFTs, oxide semiconductor TFTs or
amorphous silicon (a-Si) TFTs.

11. 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 capacitor, and an organic light-emitting diode
(OLED);

the first TFT having the gate connected to a first node, the
source connected to positive voltage of a power supply
and the drain connected to a second node;

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

the fourth TFT having the gate connected to the first scan

signal, the source connected to a data signal and the
drain connected to the first node;

the capacitor having one end connected to the third node

and the other end connected to the second node;

the OLED having the anode connected to the second node

and the cathode connected to negative terminal of the
power supply;

the fifth TFT having the gate connected to a light-emitting

control signal, the source connected to the first node
and the drain connected to the third node;

wherein when the fifth TFT is turned on, the second TFT

and the fourth TFT are cut off, and when the fifth TFT
is cut off, the second TFT and the fourth TFT are turned
on;

wherein the anode of the OLED that is connected to the

second node selectively receives, through the third
TFT, direct application of the initialization voltage that
is connected to the drain of the third TFT thereto when
the third TFT is turned on;

wherein the driving timing sequences of the AMOLED

pixel driver circuit-comprises: an initialization phase, a
threshold voltage compensation phase and a light-
emitting phase; and

wherein the first TFT, the second TFT, the third TFT, the

fourth TFT and the fifth TFT are all low temperature
polysilicon (LTPS) TFTs, oxide semiconductor TFTs or
amorphous silicon (a-Si) TFTs.

12. The AMOLED pixel driver circuit as claimed in claim
11, wherein the first TFT, the second TFT, the third TFT, the
fourth TFT and the fifth TFT are all of the same type, that
is, either N-type TFTs or P-type TFTs; the light-emitting
control signal is a first inverted scan signal, the first inverted
scan signal and the first scan signal have opposite phases.

13. The AMOLED pixel driver circuit as claimed in claim
11, wherein the first TFT, the second TET, the third TEFT and
the fourth TFT are all of the same type, that is, either N-type
TFTs or P-type TFTs, while the fifth TFT is of a different
type from the first, second, third and fourth TFTs, i.e., P-type
or N-type; and the light-emitting control signal is the first
inverted scan signal.

14. The AMOLED pixel driver circuit as claimed in claim
11, wherein:

in the initialization phase, the first scan signal turns on the

second TFT and the fourth TFT, the light-emitting
control signal cuts off the fifth TFT, and the second scan
signal turns on the third TFT;,

in the threshold voltage compensation phase, the first scan

signal turns on the second TFT and the fourth TFT, the
light-emitting control signal cuts off the fifth TFT, and
the second scan signal cuts off the third TFT;

in the light-emitting phase, the first scan signal cuts off the

second TFT and the fourth TFT, the light-emitting
control signal turns on the fifth TFT, and the second
scan signal cuts off the third TFT.
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